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PREFACE.

[P —

The first volume of this series of “ Final Report of the State
Geologist”’ was published in 1888. The second volume appeared in
two parts, in 1889 and 1890, and the * Report on Water-Supply,”
Volume IIL, in 1894, The demand for the first volume, “ Topog-
raphy, Magnetism and Climate,” and the exhaustion of the edition,
made it necessary either to reprint the volume or to publish & new
work, which should include the important statistical matter of that
volume. The present work on the physical geography of the State,
with an appendix of statistios, is published to meet the demand and
fill the gap in the series of reports.

The preparation of the report on the physical geography was put
in charge of Prof. Rollin D. Salisbury, whose acquaintance with the
Btate, acquired by his work on the surface geology since 1891, was
such as to make the appointment eminently fitting and conducive to
a thorongh discussion of the subject. The appendix has been pre-
pared by Mr. C. C. Vermeule, formerly in charge of the Topographic
Survey and author of the *“ Report on Water-Supply.”

The surface as we see it, with its strata of rock formations in
mountain ranges and hills, more or less covered by drift deposits, or
in the unoonsolidated beds of clays, marls, sands and gravel spread
out in valleys and over wide plains, the drainage by the many streams,
the lakes among the hills, and the other features of the surface, have
been described in the older reports of the Geological Survey, in the
nature of the beds or deposits which make up the surface, and their
relation as outcrops to extensive formations, characterized by their
foesil forms of life or their mineral contents of economic importance.
Much has been eaid in these various publications on the relation of
the various strata and deposits to the forms of mountains, hills, table-
lands and valleys, and a description in detail of the drainage systems
of the State and the geographical distribution of the land and water
areas. The references to the geologic structure and ita relation to the
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viii PREFACE.

shape or configuration of the conntry have been slight, and there has
not been any discussion of the origin of the topography or the devel-
opment of the sarface through the geologic ages.

In the first part of the report the four great natural divisions of
the State are described : the Kittatinny monntain and the Kittatinny
or Great valley; the Highlands; the red shale and sandstone plain,
with its trap ridges; and the clay and greensand marl belt, merging
southeast into the coastal plain. The several natural subdivisions,
their streams and lakes, and their origin and the distribution of the
drift on them, are deecribed in detail. The origin of the sub-valleys
of limestone and the slate ridges in the Kittatinny valley; the rela-
tions of the rectangular system of the streams in the northern part
of the State to the geology ; the division of the Highlands into three
geograbhic belts ; the level crests of the ranges in the Highlands;
the lakes shat in by the drift dams; the streams flowing in the val-
leys, worn down in the rocks or through gaps across the strata ; the
changes due to the drift of the glacial age, deposited unevenly on the
rocky floor ; the sandstones and shales of the Triassic age and their
subdivisions, forming the Hunterdon platean and the low-lying valley
of the Raritan ; the bold ridges of trap-rock; the coaestal plain, in-
oluding the hill conntry of the greensand-marl belt, are the topics of
the several sections in the first part of the report.

The second part is devoted to the history of the origin and the
development of the surface. The changes caused by the elevation of
the land out of the sea, and again by its submergenoe ; by the wearing
down of the land by rains and streams, carrying the land little by
little to the sea; the work of the winds drifting the sands; and the
uplifting igneous forces and their results, are the subjects of this
part of the work. The history is geological and is long, althongh
the earlier chapters are not given on account of the difficulty of
tracing the limits of the older formations as they were laid down, and
.afterwards more or less covered by later deposits. The history of the
crystalline rocks of the Highlands and the land aress of that early
time; of the seas in which the limestones, sandstones and slates of
Paleozoio time were formed ; of the shallow waters of the Triassic age,
wherein the shales and sandstones were deposited, and of the land of
that age is omitted, because of the obliteration of the older surface
forms in the later geographical epochs.

The history begins at the end of the Triassic age, with what is
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PREFACE. ix

termed the post-Triassic uplift. Sinoce that time there have been
several well-marked stages in the development of the territory of the
State, which are summarized in the last section of Part II. The
uplifts and the snbmergences were not of a violent or catastrophic
nature, but gradnal and the work of centuries, and they affected not
only the areas raised ont of the sea or submerged beneath the ocean
level, but wide stretches of land, and probably were continental in
their extent. The uplifted land became at once the ground on which
the rains, springs, frost, winds and streams began their work of wear-
ing down—that of gradation—and thic was continued more or less
actively until the whole was worn down to the level of the drainage—
base-leveled. As subsidence was in progress material from the ad-
Jjacent land was carried into these sabmerged areas, and there were
deposits of clays, marls, sands, gravels and boulders made by water
and ice. In the first-described of the smbmergence stages the clays
and greensand marls were laid down in the Cretaceous age. In the
next one, known as the Miooene, gravels, sands and clays were de-
posited, In the next later, termed the Pensauken epoch, there
appear to have been deposits made by ioce as well as water, marking
probably the first invasion of glacial ice. The last submergence has
been called the Cape May epoch, on account of the formation of that
peninsula in that epoch. The uplifts between thése subsidences were
equally marked in their effect uapon the surface, as the streams were
then active. In one of them, known as the glacial, a continental ioce-
sheet covered the northern part of the State, and left its mark on the
surface in the morainic hills of drift from Perth Amboy to Belvidere.
It was probably the second ice invasion. The glacial epoch was fol-
lowed by the subeidence of the Cape May epoch, which is the last
well-marked stage in the history.

The changes in the shape of the land and the seas, and in the
streams and their courses have been many in these geological epochs,
and of great extent. Southern New Jersey has been at times a belt
of islands separate from the northern mainland. The rivers have
had various courses, notably the Raritan and the Delaware. The
great Lake Passaic and other large sheets of water have had their
stages of growth and disappearance.

All this history of later geological time with its changes of land
and water are given in detail with illustrations, showing the State at
given epochs, and its shore-lines and river systems. It is interesting
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as the work of natural forces shaping the State for the coming of man,
and is the prelude to the historic period.

The relief map of the State which accompanies this report was pre-
pared by Mr. Vermenle. It is based upon the topographical survey,
and is, therefore, an accurate picture of the surface relief. The great
features of the State, its ranges of mountains, hills, table-lands, plains,
marsh-lands, and streams and water areas, are all shown in their
proper relations to one another, and make a comprehensive illustra-
tion of the topography as described in the text of the Report, supple-
mented by many statistics in the Appendix. A leading object in the
publieation of the map has been to put it in every school-house in the
State as an aid in the study of geography. Its general use also must
tend to make all who study it familiar with the large and more promi-
nent features of the State, and to stimulate inquiry into the origin of
those forms, leading to educational results of value, It conveys infor-
mation graphically, which can be grasped readily and is retained with
ease. The original drawings were made under Mr. Vermenle’s imme-
diate snpervision. The painstaking care and attention given to the
work by the engravers, Mesers. Julius Bien & Company, have con-
tributed to the success of the map.

The pictorial plates of the volume are reprodunced from photo-
graphs and show several of the characteristic featnres, as the Palisades,
the Delaware Water Gap, the gap in the Green Pond-Copperas
mountain range, the Kittatinny valley and mountain, the Highlands,
and the dunes of the ocean shore,

The several profiles exhibit graphically the contour of the surface
as compared with that before the erosion of the valleys had begun,
and indicate how the old land level was carved out by the streams,
and made into valleys and ranges of hills. The illustrations make
clear the text and attract the reader, :

The Appendix has been prepared by Mr. C. C. Vermeunle. It con-
tains all the important tables of statistical matter of the volume on
“ Topography, Magnetism and Climate,” excepting the article on oli-
mate, which has been omitted as not pertinent to this disoussion of the
physical geography of the State. The Table of Geographical Posi-
tions, with the introduction thereto, and the description of the bench-
marks of the topographic eurvey of the State, have been reprinted.
The list of elevations of prominent points also is reprinted with
slight revision. The notes on the elevation of the topographical
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features have been added (pages 101-106)., The heights of the
mountains, hills, valleys and plains above the sea level, and their
average elevation, are given in these notes, as also the elevations along:
the river-courses. They serve to explain the relations of the more
characteristio surface features to the ocean, illustrated by the relief map.

The table of drainage areas, forested areas and population of the
stream basins is reprinted, with the addition of the statistics of the
natural yield of the large streams in millions gallons daily, an
important practical element in the study of the surface and of the
flow of streams. The subject has been discussed in detail in the report.
on water-supply. A tide table has been added to show the range or
rise and fall of the tides, and also the relative time of high water at
important tide stations. The areas of the several political divisions
are given as they were at the date of this report. The population
tables have been made to include the results of the State census of
1895, and the distribution aocording to the divisions at the time of
that census.

The figures of the Magnetic Survey have been revised slightly.
A map illustrates the table of magnetic declinations,

On acoount of the many important tables in the appendix, and the
diffioulties attending the preparation of the maps, and, in particular,
the relief map of the State, the publication of this volume has been
delayed a long time. The necessity of acourate statistical matter and
the value of the diagrams, sections and maps which illustrate so
graphically the geological history of the State are, however, such as
to justify the delay in the issue of the work.

JOHN C. SMOCK,
State Geologist.
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PART 1.

THE TOPOGRAPHY OF NEW JERSEY.

SECTION 1.

GENERAL STATEMENT.

The Atlantio slope of the United States is a fairly distinet geo-
graphical province. Its eastern boundary is the sea; its western
bonndary on the morth is the divide between the drainage flowing
southeast to the ses, and that flowing northwest to the 8t. Lawrence.
Farther south, its western limit is the divide between the streams
flowing east to the Atlantic, and those flowing west to the Ohio and
Mississippi rivers. 'The great Appalachian system of mountains
belongs partly to the Atlantic slope and partly to the geographic
province next west, the line between them being the water-shed, or
water-parting, between the drainage which flows to the east and that
which flows to the west. This line does not everywhere correspond
with the highest part of the mountain system, end is therefore in
some sense arbitrary, as most lines separating geographical provinces
are. The whole of the State of New Jersey lies within the province
of the Atlantic slope.

On the basis of altitnde, the Atlantic slope is divisible into several
sub-provinces,* all of which are elongate in a direction roughly
parallel to the shore. 1°, Next the coast, there is nsnally a belt of
low land, few or many miles in width, known as the Coastal plain.
2°, Inland from the Coastal plain, there is a zone intermediate in
height, between the Coastal plain to the east and the mountains to the
west. In the SBouth, this is known as the Piedmont plateau. 3°. The

*McGee. Seventh Annual Report U. 8. G. 8., p. 548.
(8
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4 GEOLOGICAL SURVEY OF NEW JERSEY.

mourmtainous part of the slope constitutes the third sub-province,
known as the Appalachian zone.

The Atlantio slope may be divided into two sections—a northern
and a southern—in which the Coastal plain is narrow (or absent) and
wide, respectively. It is in New Jersey that these two sections meet,
and the division line, as nearly as a line may be drawn, runs from
the Raritan river, just below New Branswick, on the northeast, to
Trenton, on the southwest. South of this line, the Coastal plain
expands, and all oconsiderable elevations recede ocorrespondingly
from the shore. Aocording to this division, the extreme northern
portion of the State belongs to the northern section of the Atlantic
slope, while the southern portion belongs to the southern section.

It is in the southern section of the Atlantic slope that the three sub-
provinces mentioned above are especially well shown. In the
northern section, they are less well developed, and, even where the
topography is comparable, the underlying rock structare is different.

In general, the Coastal plain of the middle and southern Atlantic
glope is made up of horizontal or but slightly inclined strata of
unindarated or semi-indurated material, the slight dip of which is
toward the coast. They are of Cretacoous,* Tertiary and Pleistocene
sge. The Piedmont platean, where most typically developed, is made
up chiefly of crystalline schists of great age. They have generally
been referred to the Archean, but this reference is now looked upon
with more or less doubt. Strata of Triassic age oocar at various
points within this platean, from Pennsylvania on the north to South
Carolina on the south. The mountain zone is made up chiefly of
folded Paleozoio strata, though the western margin of the crystalline
schists often attains mountainous heighta.

North of New Jersey the Coastal plain has little development,
though Long Island and some small areas farther east and northeast
are to be looked upon as parts of it. The area which corresponds
geologically to the Piedmont platean of the South is represented in
New Jersey and New York by the Highlands, while the Kittatinny
mountain and Kittatinny valley of New Jersey and their ocontinua-
tions in New York and Pennsylvania correspond with the outer portica
of the mountain or Appalachian zone of the region farther south.

In the southern part of the Atlantic slope, the Coastal plain and

# Marsh thinks some of them Jurassic. See Am. Jour. 8ci,, 4th Series, Vol. 2,
P- 433, 1896.

NEW JERSEY GEOLOGICAL SURVEY



PHYBICAL GEOGRAPHY. 5

the Piedmont plateau meet along what is known as the Fall line, the
name being derived from the fact that most of the streams, in crossing
this line, have falls or rapids. The Fall line marks the head of naviga-
tion on many of the streams, and has determined, or helped to deter-
mine, the location of many of the larger cities of the Coastal plain
south of New York. But while the Coastal plain abuts against the
Piedmont platean south of New Jersey, there is in this State, an inter-
mediate belt between the Coastal plain on the one hand and the High-
lands (corresponding to the Piedmont plateau) on the other. This is
the belt of Triassic rock which, throughont most of the southern sec-
tion of the Atlantic slope, has no correlative in corresponding position.
In North Carolina only a belt of similar rock intervenes between
the crystalline schists and the Coastal plain,

Were New Jersey to serve as the standard area, the Atlantic slope
should be divided into four zones instead of three. These would be,
oommencing inland : 1°, the Appalachian zone of folded strata (the
Kittatinny valley and mountain); 2°, the Highlands area (the area
of orystalline schists) ; 3°,the Piedmont plain (the Triassic ares); and,
4°, the Coastal plain (the area of the Cretaceous and younger strata).
These four divisions are outlined on Plate I., page 6. While these
divisions, stated in these terms, seem to be based on geology, they are
nevertheless topographic as well; nor is this correspondence for-
tuitous, for topography and geology are closely related, and the latter
often finds its explanation in the former.

The Appalachian zone, so far as represented in New Jersey, has a
relief of more than 1,500 feet, its highest point being more than 1,800
feet above the sea. Its topography may be eaid to be characterized
by steep-sided, even-crested, asymmetrical ridges, alternating with
capacious valleys parallel to them. The eame characteristics affect
most of the province throughout the Atlantic slope, so that the Kit-
tatinny mountain and the aseociated valley of the same name may
fairly stand as the type of topography affecting this zone. The rocks
are stratified and highly inclined; the outarops of the hard layers con-
etitute the ridges, while the valleys mark the outarope of the softer
layers. Geologically, this sub-province is sharply differentiated from
the next. Topographically, the distinctness is less perfect. .

The second zone, known in New Jersey as the Highlands, has a
relief of abont 1,200 feet, its highest points rising to elevations of
more than 1,400 feet. It is made up of a series of semi-isolated
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block-like or platean-like masees, those near one another approach-
ing a common elevation. They are sometimes small in ares, but
never assume the character of peaks. The elevations and depressions
have a less constant direction than in the Appalachian zone, and the
rocks are largely devoid of distinot bedding. The topography of the
Highlands is representative of the topography of the Piedmont platean
outside the State. Topographically, no line can be drawn which
definitely separates this provinoe from that next east; yet the tran-
sition from the one to the other is in a narrow belt, centering along
the eastern edge of the crystalline schists. The line marking the
eastern limit of their outorop is, therefore, taken as the bouudary line
of this provinoce. )

The third zone of New Jersey, the Piedmont plain, lying south and
east of the Highlands, has a relief of more than 800 feet, and its lowest
part reaches sea-level. Its topography is more heterogeneous than
that of the preceding zones. It is characterized in part by a gently
undulating surface, a8 in the vicinity of New Brunswick; in part
by bold asymmetrical ridges, such as the Watchung mountains and
the Palisade ridge; and in part by low, abrupt-sided plateauns, the
Hunterdon platean about Quakertown, and the Sourland mountain
platean, being good examples. The relief is less than in either of
the preceding zones, but the ridges are as abrupt as in the first, and
more 80 than in the second. The ridges have a general northeast-
southwest trend, but there is no close correspondence between their
direction and the direction of the main drainage lines, as the Raritan
and Passaic rivers show. The rock is chiefly stratified, the layers are
oonsiderably inclined, and the ontcropping sheets of trap, or other hard
layers of rock, oonstitute the ridges. Sinoe this zone of New
Jersey has little continuation to the south, its characteristic topography
has little development in that direction, though it extends somewhat
beyond the Delaware.* But to the northeast, in sonthern New Eng-
land, the features characterizing the Piedmont plain of New Jersey
re-appear.

In the fourth topographic province, the Coastal plain, both the
relief and the average elevation, are less than in the preceding zones.
Its highest point in New Jersey does not reach an altitude of 400
feet, and since it descends to sea level about the borders of the State,

*The Triassic rocks continue far to the south, but not in the same geographic
relations.
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the figure representing the greatest altitude also stands for the total
relief, The larger part of the Coastal plain as it ocours in New
Jersey may be looked upon as a plain—highest toward its middle,
and lowest about its margins, the sarface of which has been trenched
by the streams which flow over it. Within the province, as a
whole, the elevations and depressions have no prevailing direction.
While abrupt ridges, comparable to those of the more northerly
portions of the State, are abeent, there are steep, isolated hills,
like Mount Holly, Arney’s mount, the Mount Pleasant hills, and
the Navesink highlands, which, though of no great height, are yet
striking topographic features. The formations are chiefly of unin-
durated material—sands, clays, marl, etc.—and the beds dip at a low
angle to the southeast, Topographically, the Coastal plain is less
distinct from the Piedmont plain than the Piedmont plain is from the
Highlands, or than the Highlands from the Appalachian zone. The
line separating the two sones would best be drawn, when it is neces-
sary to draw it at all, along the Fall line already defined. More than
half the State belongs to this zone, which has its greatest development
farther south, and but slight representation to the north.

These four divisions are sharply distinot from the standpoint of
geology, and, likewise, in their type development, from the stand-
point of geography. Yet sharp lines separating one topographic
sub- province from another cannot everywhere be drawn without doing
violence to the facts, This is especially true of the third and fourth
divisions referred to above. Furthermore, there is some basis in
topography for a further subdivision of the provinces outlined above,
and these minor subdivisions would, in some cases, be as distinct from
one another as the larger divisions.
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SECTION IL
THE NORTHWESTERN PORTION OF THE STATE.

The area here referred to is bounded on the east and south by a
line running from Saffern, N. Y., through Pompton, Boonton, Mor-
ristown, Bernardsville and High Bridge to the Delaware river below
Riegelsville, It embraces the area of crystalline schists and all the
stratified rocks associated with them inside their southeastern limit.
It is divisible into two zones, the one—the Appalachian—including
the Kittatinny mountain and valley, and the other the Highlands.
These two zones are measurably distinct, both topographically and
geologically, yet in spite of their differences, they have some features
in common. Both have great relief, both are mountainous, both are
alike in having neighboring summits of approximately equal height,
and both are without sharp peaks. They are unlike in the details,
and to some extent even in the broader features of their topography.
In the one zone, the Appalachian, the ridge and valley type of topo-
graphy prevails; in the other, the Highlands, the elevations are more
maseive and there is less correspondence in direction between them
and the asseciated depressions.

The two topographic zones correspond with two sets of formations,
the one stratified, the other mainly unstratified, or bat indistinctly
bedded. The stratified rocks, for the most part, lie to the northwest,
and embrace most of Sussex ocounty and a part of Warren, They
ocover the areas known as Kittatinny valley, Kittatinny mountain, and
the area between this range and the Delaware river, and constitate
the Appalachian zone. The unstratified rocks (crystalline schists)
ocorrespond in area with the Highlands, but within this area there are
narrow bands of stratified rock, notably in the Green Pond mountain
belt.

L THE APPALACHIAR ZONE.
The topography of this zone is notable for the fact that all con-
siderable elevations are long and narrow, and extended in a general

northeast-southwest direction. The depressions which lie on either
side of the elevations are trough-like valleys, and parallel to the
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ridges which limit them. These facts find their explanation in the
bedding of the rock, the strike of which is in the direction of the
ridges and valleys. The rocks are of unequal hardness, and it is the
outoropping edges of the hard layers which constitute the ridges,
while the depressions mark the sites of the outorops of the less
resistant beds. Thus, the Kittatinny mountain represents the edge of
a hard stratum of conglomerate, while the Kittatinny valley is
underlain by rock of a much less obdurate sort.

The Kittatinny mountain.—One of the most striking topographic
features of northwestern New Jersey, is the Kittatinny mountain,
extending, within the limits of the State, from the Delaware Water
Gap on the southwest to the New York line on the northeast, a dis-
tance of about thirty-six miles (see accompanying relief map). The
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Pig. 1.
S8ection through Kittatinny mountain, two and flve-eighths miles north of Culver’s gap.
Vertical scale, X 8.

range is continued in both directions beyond the limits of the State.
The general direction of the range in New Jersey is from a little east
of northeast to a little west of southwest, but near the New York line
it changes to 8. 15° W. In width, the range varies from two miles
or less in its southern portion to four or five miles near its northern
end, again beooming narrower just south of the State line. Through-
out a part of its course, the range is double-crested, and the eastern
crest, where two exist, is usually somewhat higher than the western.

The two slopes of the mountain are notably unequal, as shown in
Figs. 1 and 2, which represent cross-sections of the mountain a little
north of Culver’s pond, and three miles above the Delaware Water
Gap, respectively. The east slope is steep, in places almost precipi-
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tous, The west slope is less abrupt, though even here the angle is
often high. This is especially true below the Wallpack bend of the
Delaware. The inequality of slope finds its explanation in the dip of
the rock, which is to the northwest.

The lower limit of the mountain on its eastern side is 900 to 1,000-
feet above the level of the sea, and has a nearly constant altitude.
Above this level, the crest of the ridge rises by a slope so steep as
to make ascent difficult, and in many places impoesible, to a height
which, on an average, is about 1,600 feet above the sea, giving the
carest of the range an average elevation of about 600 feet above its

- eastern base. Its highest point, between one and two miles south of
the Btate line, has an elevation of a little more than 1,800 feet.

To the north, where the range is wide, its western slope is less:
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Fig. 2.
Bection through Kittatinny mountain, three miles north of the Delaware Water Gap, showing
the double crest. Vertical scale, X b.

clearly defined than to the south, where it is narrow. From the
eastern orest of the wider part of the range, the westward descent is
but slight to a broad, rolling plateau, three to five miles wide, the
upper levels of which reach an elevation of more than 1,200 feet.

In the range there are occasional gaps, the most notable being that
through which the Delaware flows and known as the Delaware Water
Gap. Where this stream crosses the mountain it is but 287 feet
above tide. The mountain to the east rises to a height of nearly
1,600 feet, giving an almost precipitous slope of about 1,200 feet.
The next most important break in the range is Culver’s gap, four
miles northwest of Branchville. This is a wind gap—that is, a gap
through which no stream flows, The bottom of this gap is 915 feet
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Delaware wmr Gap and Kittatinny mountain from Manunka Chunk. The even crest of the Km.t!nny range, in the bac represents a remnant
of the Kittatinny base-lev«1 (p. 88) The upland in front of the range. best see: e left, rgmenu the ﬁldn developed in the
subsequent incomplete erosion cycle (p. 94), while the lowlmd in the centor wu developed in a still later cyole.
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above the level of the sea. The next most considerable interraption-
in the crest of the range is that at Catfish pond, a few miles farther-
south, and four miles northwest of Blairstown. The bottom of the
gap at this point is nearly 300 feet higher than that at Culver’s,

In spite of the gaps just mentioned, the most notable featare of the-
range when seen from any point of view sufficiently distant to take in
any considerable portion of it, is the approximate evenness of its crest.
It is true that the elevation of the crest varies several hundred feet,
not counting the gaps just mentioned ; but as the variations take-
place gradually, except in the case of the gaps, they do not serionsly
interfere with the general expression of evenness. This general charac-
ter is best appreciated when the moantain is seen from the western-
portion of the Highlands to the east. It is not within New Jersey
alone that this charaoteristic affects the range; it may also be seen
beyond the State in both directions. '

Another notable featare of the range is the fact that, as it.is fol-
lowed from north to south, its eastern crest is repeaﬁedly offbet to the-
east.* The first of these offsets oocurs at the point where the road
from Blairstown to Flatbrookville crosses the range, and amounts to-
700 yards. A second offset ocours between five and six miles north-
east of the Delaware Water Gap, and amounts to nearly a mile. The-
third and least occurs at the Water Gap, where the oourse of the-
range, as developed on the New Jersey side of the river, is continued
by a orest offset to the south in Pennsylvania.

The area west of the Kitlatinny range.—Along the west base of the-
Kittatinny mountain, from the Delaware Water Gap to Flatbrook-
ville, the river hugs the western base of the mountain, except in so
far as it is separated by terrace deposits. But north of the Wallpack
bend of the Delaware, the area between the east crest of the Kittatinny
mountain and the river is divisible, on topographic grounds, into-
two sections (see relief map). The larger and higher lies to the east,
and eonstitntes the west slope of Kittatinny mountain. From this-
the Flat Brook and Mill Brook valleys separate a lower and narrower
ridge, which, like its greater companion to the east, is wider near its
northern end, and narrower near its southern.

From the Wallpack bend to Peters Valley, the subordinate western
ridge has an average width of no more than a mile, but north of”
Peters Valley it widens, becomes less ridge-like, and finally forms a.

* Vermeule. Geological Survey of N. J., Vol. L., 1888, p. 121.
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platean, often two miles in width. Just south of the State line,
however, the platean again narrows into a ridge, much as to the
south. The height of this western ridge varies from about 650 feet
to 900 feet, and its crest is relatively more irregular than that of
the main range to the east. It attains its greatest average elevation
where it is widest, and it is most irregular and lowest where it is
narrow.

The valley which separates this ridge from the Kittatinny range
has an elevation of something more than 300 feet at Flatbrookville,
440 feet near Peters Valley, and about 600 feet at Hainesville. The
valley of Mill Brook, which is really the northerly continuation of the
Flat Brook valley, has an elevation of between 500 and 600 feet.
The western ridge, known as Wallpack ridge to the south, and as
Hog-back ridge to the north, is therefore set off from the Kittatinny
range by a valley 200 to 400 feet deep.

West of the crest of this western range flows the Delaware, sep-
arated from it at many points by oconsiderable areas of lower land,
usually composed of glacial drift. This part of the valley in which
the Delaware flows is really a part of the extensive valley depression
which extends from Kingston, N. Y., southwest into Pennsylvania.

The geological relations of the Kittatinny range, and of the
oountry to the west of it, are significant. While the orest of the
main range represents the line of outcrop of the hard Oneida con-
glomerate, one of the most resistant formations of northern New
Jersey, its west slope is made up of the less-resistant Medina sand-
stone and shale. The Wallpack and Hog-back ridges, lying west of
the Kittatinny range, represent the outcrop of the moderately-
resistant Oriskany and Cauda Galli formations, and the valley which
separates this ridge from the Kittatinny mountain, is underlain by
limestone, the least obdurate formation in the northwestern part of
the State. It is doubtless because of the limestone that the valley
has been opened out between the Kittatinny range and the subor-
-dinate ridge to the west,

The lowland west of the secondary ridge, and between it and the
Delaware, is likewise underlain by limestone. Thus, it is seen that
‘the physical features of this part of the State are intimately connected
with its geological structure.

The Kittatinny valley.—Immediately east of the high Kittatinny
wange lies the broad, trough-like Kittatinny valley, the axis of which
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is parallel to the mountain range which forms its western margin
(see Figs. 1 and 2, Plate II., p. 16, and relief map). Its eastern
border is formed by the western border of the Highlands, and
may be said to run from New Milford, N. Y., to Franklin Furnace,
and thence by a somewhat crooked line south to Andover and Ala-
muche, and thence along the Pequest river to Belvidere, Stated in
other terms, the eastern boundary of the valley is formed by the fol-
lowing mountains, which are nothing more than partially distinct
sections of the Highlands: Wawayanda, Hambarg, Pimple hills,
Sparte, Alamuche, Pohatoong and Soott’s. These mountains vary in
height from 1,000 to 1,400 feet. The length of that part of the
valley which lies in New Jersey is about forty miles, and its width is
from ten to thirteen. The western border of the Kittatinny valley
is distinct on the accompanying relief map, but the eastern border is
less clearly defined.

The altitude of the western margin of the Kittatinny valley, where
it abuts against the base of the Kittatinny mountain, is from 900 to
1,000 feet, and about 600 feet below the crest of the range. The
altitude of the eastern margin of the valley is 400 to 600 feet, and
likewise about 600 feet below the orest of the uplands forming its
eastern margin, The definition of the valley on the east is much
less sharp than on the west.

Within the Kittatinny valley thus outlined, there are two notable
elevations. These are the Pochuck mountain in its northern portion,
1,100 to 1,200 feet high, and the Jenny Jump and Mohepinoke
mountains on the south, something more than 1,100 feet high. The
great Kittatinny valley, therefore, is a broad depression, about 600
feet below its lateral boundaries, with a notable massive elevation in
either end. The relations of the valley to the mountain on the west
and the Highlands on the east are shown in Figs. 1 and 2, Plate II,,
p. 16.

Even apart from the Pochuck, Jenny Jump and Mohepinoke
mountains, the bottom of the valley is by no means flat. It does not
oorrespond to the conventioual idea of a river valley, and, indeed, it is
not a river valley in the simple sense of the term. Through it flow
several streams, separated by divides, which, though they seem low in
this mountainous region, are yet mnch higher than the divides between
streams in some other parts of the State. Within the main Kittatinny
valley there are two principal sub-valleys, parallel with each other,
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-and with the axis of the main depression. Tributaries to these sub-
valleys have been developed to such an extent that the floor of the
.great trough has been thoronghly dissected into a series of hills and
valleys, and hes a notably undulating topography. The sub-valleys
in the bottom of the great valley lie 200 to 300 feet below the divides
which separate them, and the divides have an altitude ranging from
700 to 900 feet.

The westernmost of the two principal sub-valleys is ooccupied by the
Paalins kill, lowing southwest, and the Papakating creek, and the
lower part of Wallkill river, flowing northeast. The highest point
‘in this sub-valley is not far from Branchville, at the divide between
the Paulins kill and the Papakating oreek, and is 501 feet above vea-
Jevel. This sub-valley lies along the northwestern side of the great
valley, while the other lies nearer its eastern limit, and is ocoupied by
the Pequest river in its southern portion and by the Wallkill river
.and Pochuck creek in its northern, The Lehigh and Hudsen River
railway occupies this sub-valley thronghout its course from the New
York line to Belvidere. Its highest point, 600 feet above the sea, is
-at Mulford Station.

In some parts of the Kittatinny valley, especially to the south, these
two sub-valleys are not notably distinot, while to the north, between
Franklin Furnace and Deckertown, the Wallkill orosses from the one
‘to the other. The hills and ridges separating these sub-valleys are
mostly of slate or shale, and almost everywhere show a disposition to
arrange themselves in lines, the trend of which corresponds with that
of the mountain range to the northwest. This trend is sometimes lost,
-especially in the southern part of the Kittatinny valley.

The dependence of topography upon rock struoture is hardly less
-distinet in the Kittatinny valley than in the region to the west. The
sub-valleys in the great valley are, for the most part, on limestone.
This is true of the valley of the Paulins kill in the western sub-
valley, and of the Pequest- Pochuck system on the eastern side. It is
over an area of limestone, too, that the Wallkill crosses from the
eastern to the western sub-valley. The limestone is a less resistant
rock than the shale, and the position of the sub-valleys on the former,
and of the divides on the latter, appears to have been determined by
this fact.
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EXPLANATION OF PLATE Il

PFig. 1.

Profile from Milford, on the Delaware, to the Hudson, along & line essentially parallel to the
north line of the 8tate, showing the relation of the mountain crests and valleys. The dotted
line represents the approximate surface of the Kittatinny base-level, or 8chooley peneplain,
Lm==limestone. The oblique liues do not indicate structure.

Fig. 2.

Profile from the Delaware, in latitude ¢1° ¢, to New York bay, showing the geological struno-
ture (Cook) of the north part of the State, in addition to the topography. The dotted line rep-
resents the approximate surface of the Kittatinny base-level, or Schooley peneplain. Lm =1ime-
stone: 8 — shale; Cg --conglomerate.

Fig. 8.

Profile from Shawnee island, in the Delaware river, to Staten Island, showing the same fea-
tures as Fig. 1, along this line. The oblique lines do not Indicate structure.

Fig. 4.
Profile from near Phillipsburgh, on the Delaware, to 8ea Girt, on the Atlantic coast. The
abbreviations and the dotted llnes have the same meauing as above.

(16)
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II, THE HIGHLANDS.

The Highlands of New Jersey, as that term is commonly used,
embraces the area covered by the crystalline schists east and south
of the Kittatinny valley (see Figs. 1 and 2, Plate IL.) It is the
southward oontinuation of the Highlands of New York., The High-
lands is about eighteen miles wide at the northern line of the State,
and Greenwood lake, half of which lies in New York and half in New
Jersey, is about midway between its eastern and western limits. The
eastern portion of the Highlands terminates about forty miles from
the State line, in the vieinity of Morristown, Bernardsville and
Peapack, while the western portion extends to the Delaware at
Riegelsville. The sonthwestern extension of the Highlands is much
broken, but Scott’s mountain and Marble mountain, northeast of
Phillipsbarg, and Muasconetcong mountain, near Riegelsville, may be
looked upon as its termini so far a8 New Jersey is concerned. As a
whole, the area has a northeast-southwest trend, essentially parallel to
the Kittatinny valley and mountain.

The Highlands is an area of high land notably above its surround-
ings on all sides. Generally speaking, it is highest to the northwest
and lowest to the sontheast; but instead of being a platean, as its
name might suggest, it is an area of strong relief. The valleys of the
Pequannoek, the Wanaque, the Rockaway, the Musconetcong and the
South Branch of the Raritan, as well as the valleys of many lesser
streams, are notably below the summit level of the region in which
they ooccur. 8o numerous are the valleys, large and small, and so far
do they separate different portions of the Highlands from one another,
that the various parts have received distinct names. Thus we find on
the western side of the Highlands the names Wawayanda mountain,
Hamburgh moantain, Sparta mountain, Alamuche mountain, the
Upper and Lower Pohatcong mountains and Boott’s mountain. The
Jenny Jump, Mohepinoke and Pochuck mountains lie west of the
body of the Highlands, though they are but isolated portions of it.
In the central portion of the great Highlands area, there is another
series of names locally applied to various more or less distinot ranges.
Here are found, commencing at the north, Bearfort mountain,
Kanouse mountain, Copperas mountain, Green Pond mountain,
Bowling Green mountain, Schooley’s mountain and Musconetcong
mountain. The eastern portion of the Highlands is less high, and
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local names have been less commonly applied to the more or less
isolated elevationa; but that portion between the Wanaque and
Ramapo rivers is known as Ramapo mountain, and farther south are
found Trowbridge mountain, Mine mountain, etc. Most of the moun-
tains enumerated above, unlike the Kittatinny range and the Wall-
pack ridge, are not narrow, even-crested ridges, but mountain masees
instead, often with horizontal dimensions approximately equal in all
directions. It follows that the northeast-southwest trend, so pro-
nounced in the topography of the region farther west, is much less
conspicaous in the Highlands. There are various local features, how-
ever, some of them obtrusive, which show the recurrence of this trend.
This is especially true of the Green Pond mountain and aseociated
ranges, and of the valleys and ridges in Warren county.

The crests of adjacent mountains in the Highlands, so closely approxi-
mate one another in elevation that, were the intervening valleys to be
filled (see Figs. 1 and 2, Plate I1L.), the Highlands weuld be converted
into a platean, declining gently to the south and east. Its surface, even
where highest, would be somewhat below the crest of the Kittatinny
mountain, but if the plateau surface of the Highlands, restored by
filling the valleys, were projected northwest to the Kittatinny moun-
tain, it would reach its crest (see dotted lines, Figs. 1 and 2, Plate
I1.) If, then, the Kittatinny valley, as well as the valleys which
trench the Highlands, were filled, northern New Jersey, from the
Kittatinny mountain to the eastern border of the Highlands, would
be a plateau, possessed of some undulations, and sloping gently to
the southeast. '

Subdivisions of the Highlands.—W hile the Highlands area is in some
sense & unit, it is nevertheless 8o diversified that it is convenient to
refer to different portions separately. On the whole, the division sug-
gested many years since by Mr. Vermeule* is the most rational. This
division recognized several northeast-southwest belts, separated, or
partially separated, from one another by more or less considerable val-
leys. The westernmost of these belts was called by Mr. Vermeule the
Alamuche-Pohatcong range. As originally defined, it begins on the
north at Franklin Furnace, and extends southwest, with more or less
interruption, to the Delaware river, and includes the Pimple hills,
Alamuche mountain, the Upper and Lower Pohatcong mountains,
Scott’s and Marble mountains. Closely associated with Soott’s

*Geological Survey of N. J., Vol. I, 1888.
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mountain are the Jenny Jump and Mohepinoke mountains. With
this series of elevations Pochuck monntain should be associated.
The name Alamuche-Pohatcong would then cease to be definitive, and
on the basis of naming adopted by Vermeule the name should be the
Pochuck-Alamuche-Pohatcong range. 8ince this name is cumber-
some, it is suggested that the range be called the Western Highlands
range.

The geographic basis for the separation of this part of the High-
lands from that which lies to the east, is fonnd in the partisl
isolation effected by the broad, capacious valleys which intervene be-
tween them. At the south, it is the valley of the Musconetoong,
separating the Pohatcong and Alamuche mountains on the west from
the Musconetcong aud Schooley’s mountains on the east, which marks
the eastern limit of the range. Farther north, the upper portion of
the same valley, occupied by Lubber’s run, separates Alamuche moun-
taiu on the west from the main Highlands range on the east. At the
head of this valley, the separation of the western range from that next
east is incomplete, but farther north, the valley occupied by the
Upper Wallkill, as far north as Franklin Furnace, and by Pochuck
creek still farther north, separates the Pimple hills on the west from
Sparta mountain on the east.

Proceeding eastward, the second division of the Highlands includes
the area between the valley just mentioned, and that extending from
Greenwood lake on the northeast to High Bridge on the southwest.
It includes the heart of the Highlands, and will be here referred to
as the Central Highlands range.

The third division of the Highlands has been called the Passaio
range. As heretofore defined, it is bounded on the west by the
Greenwood lake-High Bridge valley, and ou the east by the valley of
the Wanaque river, which sets off the small area of the highland,
known as Ramapo mountain. Considering New Jersey alone, there
would seem less reason for the separation of the Ramapo mountain
(the sonth end of the Hudson range of Vermenle) from the range next
west, than for the separation of the other three ranges from oue
another. Followed northward into New York, the reason for the
separation is more apparent.

The Western Highlands or Poohuck- Alamuche- Pohatoong range.—
This range should really bs looked upon as commencing, not with
the Pimple hills at Franklin Farnace, bat with the Pochuck moun-
tain farther north. This mountain is in line with the southern part
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of the range, although separated from it by a depression several miles
broad. Pochuck mountain is virtnally sarrounded by the valleys of
two streams—the Wallkill river and the Pochuck creek (see relief
map). Thesestreams join a short distance north of the State line, and
their valleys cut off the mountain in this direction, while the divide
between the headwaters of the Pochuok and the Wallkill, near Ham-
burgh, is 8o low as to cut off the mountain to the south. The broad
depression separating Pochuck mountain from the main part of the
range to the southwest, may be looked upon as an eastward extension
of the Kittatinny valley, between Hamburgh and Franklin Farnace.
The highest crest of Pochuck mountain rises to an elevation of
something more than 1,100 feet, though its average height is con-
giderably lesa.

South of Franklin Furnace, the continuation of the range is
begun with Pimple hills, which have a maximum elevation of some-
thing more than 1,100 feet. Bouthwest of the Pimple hills the range
is broken by a pass, throngh which the N. Y., 8. & W. R. R. passes.
South of this point, elevations of more than 1,100 feet are soon
reached. West of Lake Hopatoong, the highest crests are more than
1,200 feet above sea-level, and still farther to the southwest, near
Alamuche, the range reaches its greatest elevation—1,248 feet.
Southwest of Hackettstown, the range is divided by the Pohatcong
valley into a northwest portiou, Bcott’s mountain, and a southeast
portion, the Upper and Lower Pohatcong mountains. The former
reaches an elevation of something more than 1,200 feet. The latter
is lower, the Upper mountain reaching elevations of 1,000 to 1,100
feet, while the Lower mountain fails by 100 or 200 feet to reach
even these heights,

The surface of the Alamuche-Pohatoong range is notably irregular.
Nowhere are there extensive flats at high levels, and nowhere are
there uninterrupted crest-lines of great length. The high elevations
are more or less isolated, and constitute a snocession of partially-
separated mountain masses, or short ridges, rather than a continnous
range like the Kittatinny mountain. Irregular as the surface of the
range seems, there is yet an element of regularity, in that the crests,
especially those near one another, have an essentially constant eleva-
tion.

The Musoonetoong and the Sparta- Vernon valleys.—The valleys
which separate the Western Highlands range from the range next east
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(see Figs. 1 and 2, Plate II., p. 16) do not constitute a continuous depres-
sion. The heads of the Sparta valley on the north, and the Musconet-
ocong on the south, fail to reach each other, being separated by a high,
though narrow, ridge, which connects this range with that next east (see
relief map). It is a notable fact that the Sparta valley is co-extensive
with the narrow belt of less-resistant rock (limestone) whioh projects
into the highland area, southwest of Franklin Farnace, and that the
Musconetcong valley is likewise co-extensive with a belt of lime-
stone and shale which projects northeastward into the Highland area
from the southwest (see geological map). The limestone areas, which
seem to have determined the position of these valleys, fail to reach
each other by seven or eight miles, and it is within this stretch that a
separating valley fails, The Sparta valley is really continuous with
the Vernon valley east of the Pochuck mountain, although the Wall-
kill does not follow this course. The continuity of these valleys is
one of the reasons for regarding the Pochuck moantain a part of the
westernmost range of the Highlands.

The depth of the valley is inconstant, but throughout most of its
course it is not less than 400 to 500 feet below the adjoining moun-
taing, and often more. The separation of the Western Highlands
range from that next east, is therefore well marked, as the relief map
shows.

The Central Highlands range.—The range of the Highlands next
southeast may be called the Central Highlands range or plateau.*
That part which lies within New Jersey is bounded on the west
by the Vernon, Sparta (see Figs. 1,2 and 3, Plate II.), and Mus-
conetoong valleys, and on the east by the Greenwood lake-High
Bridge valley. Its northern end is but a few miles north of the State
line (see relief map), and from this point it stretches southwestward
to the Musconetcong mountain and the Delaware river. This range
is unlike that to the west, in that it is much broader throughout most
of its course, and in that it is much less dissected by valleys, Locally
it is 8o broad as to merit the name of a platean. Between the State
line and Lake Hopatcong, it has a width varying from four to seven
miles, but southwest of that lake it narrows, and finally ends at the
Delaware in a ridge but two miles wide. That part of the range
which lies north of the State line is narrower than the broader part of
the range in the State, and fronts the Kittatinny valley on the west.

* The Central Highlands plateau of Vermeule. Loc. cit, p. 143.
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The elevation of the range in New Jersey varies from nearly 1,600
feet at the north to something like 800 feet at the southwest. Its
northern end is higher than that of the Alamuche-Pohatcong range
by about 300 feet, but the southwest ends of the two ranges are of
about equal height. The Central Highlands range, therefore, has a
notable decline to the sonthwest, while the crest of the Western range
has about the same height throughont its conrse.

The Central Highlands range is much less broken than the Western
range. It is interrupted by notable passes but twice, once between
Osak Ridge and Franklin Furnace, and once between Port Oram and
Waterloo.

The range has its most platean-like character north of the first of
these passes, where its average altitude is about the same as that of
the crests of the Western range, between 1,100 and 1,200 feet. The
highest peaks are between 300 and 400 feet above the general plateau
level. The range maintains its height south of Stockholm, where its
summits attain an elevation of more than 1,300 feet. Farther south,
the general level of the plateau is interrupted by the depression in
which Lake Hopatoong lies. South of this lake, the plateau-like
character is resumed in the Bchooley mountain, much of which rises
to an elevation of more than 1,100 feet, and the highest point of
which is more than 1,200 feet above tide.

Bchooley’s mountain is opposite the Alamuche and Upper Pohat-
cong mountains of the Western range, and it is to be noted that its
elevation is about the same as that of those mountains. It should be
further noted that the plateaun-like Schooley’s mountain has ap-
proximately the same ‘elevation as the northern part of the range
where the plateau-like charaoter is developed. It thus appears that
the crests of the Western range, and the platean portions of the Central
range, as far south as Washington, have about the same elevation.

Bouthwest of Bchooley’s mountain the elevation of the Central range
declines, and at few points between Schooley’s mountain and the
Delaware river are elevations of 1,000 feet reached. As the Central
range declines to the southwest, it becomes more dissected, thus
simulating more closely the general character of the Western range.
It is only in the southwestern extensions of the Weatern and Central
ranges that the former becomes the wider, and it is here only that it
assumes, in Scott’s mountain, a plateaun-like character. Where the
Western range broadens so as to exceed the Central range in width, it
also exceeds it in height. Thus the broad Scott’s mountain of the
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Western range is higher than the narrower Musconetcong of the Cen-
tral range, but it has the same or essentially the same altitude as
Bchooley’s mountain, of comparable width.

The Greenwood lake-High Bridge valley.—The depression which
bounds the Central Highlands range on the east is clearly shown on
the relief map (see, also, profiles, Plate II., p. 16) and is one of the most
remarkable valleys in the State. It is remarkable for its continuity,
in the abeence of a continuous stream. To the north, the drainage of
the valley is into Greenwood lake, and thence to the Wanaque river.
The second section of the valley drains southwest to the Pequannock,
which cats through the Highlands from northwest to sontheast, and
crosses this broad valley instead of following it. A dam twenty-five
feet high across the Pequannock a mile above Oak Ridge would send
the waters of this stream over the low divide which separates it from
the Rockaway.* 8o easily might the conrse of a considerable stream be
changed. South of the Pequannock, and up to within a fraction of a
mile of the stream itself, the drainage of the valley is to the south-
west, and presently becomes the Rockaway river. This stream follows
the valley to the southwest to the terminal moraine near Port Oram,
but, instead of following it farther, it here turns abruptly, and,
following the example of the Pequannock, cuts through the High-
lands to the east. South of the abrupt turn of the Rockaway,
there is little drainage along the valley to this stream. From the
moraine the drainage is all to the sonthwest, via the Sauth Branch of
the Raritan, through the broad German valley to High Bridge. Be-
tween High Bridge and Greenwood lake, the valley is therefore
occupied by four different lines of drainage and is crossed by one con-
siderable stream. In this respect the valley is a remarkable one.

The valley has a variable width. It is somewhat contracted to the
north, but is greatly widened in the vicinity of Newfoundland, only
to be again constricted a few miles south of this village, In the
vicinity of the Morris canal, it is ill-defined, owing to the great
accumulation of drift and the breaking down of the Highlands on
either side. South of Succasunna Plains, it is again broad and well
defined, and is known as the German valley. Between Califon and
High Bridge, it is again constrioted, though this is the lowest part of
the valley.

The highest point in the axis of this valley, 837 feet, is the divide
between the streams flowing into Greenwood lake and the Pequan-

* Vermeule, loc. cit., p. 141.
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nock, respectively. The mountains on the west rise 500 feet (locally
700) above the valley, and those on the east 200 to 300 feet. In that
part of the valley drained by the Rockaway, the moantains often rise
more than 500 feet above the valley on either side, and the German
valley is 300 to 500 feet below its enclosing elevations. The valley
throughout is therefore an impoeing topographic feature,

On studying the geology (see geological map of New Jersey, also
Figs. 1 and 2, Plate I1.) of the region occupied by this valley, it is
found that most of it is in formations notably softer than those which
form its walls, and that its width stands in a definite relation to
the width of the outorop of the less resistant rock, It is narrow
where the formations in which it lies have narrow ontarops, and wide
where their ontarops are wide, and it becomes narrowest of all (Califon
to High Bridge) where the softer rocks fail altogether, and the drainage
is foroed to croes the resistant crystalline schists. The valley affords
another example of the close relationship which exists between the
topography of the State and its geology.

The belt of stratified rocks in the midst of the Highlands would
have afforded a legitimate basis for the separation of the Highlands
into two portions, an eastern and a western, This belt is continuous
from the State line to Port Oram, oocurs at intervals between Port
Oram and Flanders, and is again developed between Nanghright and
Califon. These stratified rocks, the softer portions of which corre-
spond with the Greenwood lake-High Bridge valley, are by no
means equally obdurate. The more resistant portions are even more
enduring than the crystalline schists themselves. On the west side of
the valley, at its north end, rises the bold Bearfort mountain. Topo-
graphically, this belongs to the Central Highlands range; bat,
farther south, the main valley which separates the Central Highlands
range from that to the east, lies west of the ranges which correspond
to the Bearfort moantain. Thus, Copperas mountain and Green Pond
mountain, lying east of the valley, belong to the range east of the
Central Highlands range.

The Passaic range.—East of the Greenwood lake-High Bridge
valley lies the third section, counting from the west, of the Highlands.
This has been called the Passaic range. Like the Western and Cen-
tral ranges of the Highlands, its northern end is in New York. The
northern end of the Western range fronts the Kittatinny valley just
north of the Btate line (see relief map). It is here cut off by the
Vernon valley, whi¢h joins the western sub-valley, oocapied by the
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Wallkill. North of the Western range, the Central range faces the
Kittatinny valley. The course of the Kittatinny valley, north of the
State line, is more easterly than that of the Central range, and since the
northward continuation of the Greenwood Lake valley has less of an
easterly trend, the Central range is cut off eight or ten miles north of
the Btate line by the junotion of the nerthward extension of the
Greenwood Lake valley with the Kittatinny valley (see relief map).
North of this point, the Passaio range, in turn, fronts the Kittatinny
valley, to be in turn out out in the same way as the Central and
Western ranges. Its northern end lies southwest of Monroe and
Turners, N. Y.

The Paseaio range is somewhat lower than that to the west, Its
highest points are near the State line, and but a little over 1,200 feet
high, a height comparable with the highest points of the Western range.
The range is here at its widest, so far as New Jersey is conoerned,
and it is to be noted that, as in the other ranges, the greatest heights
are found with the greatest widths, This range reaches its greatest
width, and likewise its greatest height, north of the State line. In
New Jersey it reaches an elevation of more than 1,100 feet at but
few points north of the Pequannock river, and south of that stream its
elevation is still less, with the exception of Green Pond and Copperas
mountains, the crests of which rise to 1,200 and 1,300 feet. South of
Dover, the highest point is near Mount Freedom, a little over 1,100
feet, but elevations of more than 1,000 feet are rare. The Paseaic
range continues southward to High Bridge, where the valley separating
it from the Central Highlands range is narrowest.

The Passaic range is, on the whole, more dissected, and therefore
less plateau-like, than the Central Highlands range, and its separation
into more or less isolated elevations becomes more conspicuons near
its eastern edge. Less than half its surface reaches an elevation of
1,000 feet. With all its irregularities, it still preserves the most
notable feature of the ranges farther west, namely, the general cor-
respondence in elevation of adjacent portions. Where there are
distinot ranges, their orests are even. In this respect the Green Pond,
Copperas, Bearfort and Kanouse mountains are comparable with the
Kittatinny range.

The Ramapo mountain.—The separation of the Ramapo mountain
from the Passaio range would hardly be warranted if New Jersey
alone were considered (see relief map). The Wanaque river cuts
diagonally across the Passaio range, and its valley sets off the Ramapo
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mountain from the southwestern part of the Passaic range, but the
general characteristics of the Ramapo mountain, so far as it lies in
New Jersey, are so nearly like those of the Passaic range, that it need
not be considered separately. Its highest point rises to an elevation
of something more than 1,100 feet, but most of it is below the level
of 1,000 feet.

III. TOPOGRAPHIC FEATURES DUE TO GLACIAL DRIFT.

Throughout the Highlands, including the Kittatinny mountain and
valley, there are many minor features which have not been referred
to in the preceding sketch. Any good map shows that there are,
within the limits of this area, many ponds and lakes. These lakes
do not, as a rule, oocupy depressions in the surface of the bed-rock,
but rather depressions in the drift.* Many of them owe their origin
to the damming of river valleys by the drift.

In addition to the basins occupied by ponds, lakes and marshes
there are many minor topographic features due to the irregular and
apparently fortuitous distribution of the drift. Locally, these features
are conspicuous. The drift forms a oconspicuous belt of hills jast
north of Hackettstown,.and at various other points along the terminal
moraine. These moraine hills are not sufficiently large, in compari-
son with the associated relief, to be distinct on the accompanying relief
map. Notable drift-belts, and irregularities of surface due to drift,
occur about Hamburgh, Ogdensburgh, Newton and Peters Valley, as
well as at many other pointa. Notable flats at some points likewise
owe their existence to drift deposits, Suocasunna plains being an
example. Along some of the streams, also, there are distinct ter-
races of drift. Bat in general, the topographic featares due to drift
. are minor, in comparison with those which are due to the underlying
rock, Topographic features to which the drift gave origin, do not
occur over the whole of the Highlands, nor are they absent from all
other parts of the State. The relations of the drift, covering as it
does mountains, plateaus and wvalleys, show that it was deposited
after the great topographic features of the region had been developed.t

*For an account of the lakes, see Annual Report for 1894, pp. 85-91.

t The topographic features due to the drift are strictly subordinate to those due to
the underlying formations. They will be fully discussed in future publications on
the drift, and since they are of such minor importance, from the standpoint of geaeral
geography, they are here passed with mere mention.
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SECTION III
THE TRIASSIC OR PIEDMONT PLAIN.

This area, intermediate between the Coastal plain on the one hand
and the Highlands on the other, comprises nearly one-fifth of the
State. Looked upon as a whole, the area is olearly distinguishable
from the Highlands on the northwest and from the Coastal plain on
the southeast; but along its borders the topographic distinction
between it and the neighboring provinces is not sharp. Indeed, its
borders, wherever drawn, are likely to find their basis in geology
rather than in topography. The northwestern border of this plain is
marked by the line which limits the Highlands on the southeast.
This line rans from Suffern southwest to the Delaware via Pompton,
Boonton, Morristown, Bernardsville, Pottersville, Lebanon, High
Bridge and Pattenburg. Its southeastern limit is one with the north-
western margin of the Coastal plain, and is marked by a tolerably
straight line ranning from Woodbridge on the northeast to Trenton
on the southwest.

Commencing near Suffern, N, Y., the northwestern border of the
plain is distinotly marked topographically as far southwest as Lebanon,
in Hunterdon county; but beyond this point its separation from the
Highland area can hardly be made on topographic grounds. On
geologic grounds the border even here may be sharply defined, but
its elevation approaches that of the Musconetcong mountain. Along
its southeastern border, the Triassic plain is nowhere sharply marked
topographically. Near its margin, its surface has essentially the same
elevation as the northwestern edge of the Cosstal plain, and a similar
topographic expression.

Bince the Triassic plain has its slightest elevation where it joins the
Coastal plain on the southeast, and its greatest where it joins the
Highlands on the northwest, its surface has a general slope from the
northwest to the southeast. Since its southeastern edge has the
approximate elevation of the Coastal plain which it joins, while the
northwestern edge approximates in elevation the southeastern part of
the Highlands, its topographic range is considerable. Its surface,
moreover, is marked by many notable irregularities—irregularities
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much greater in range than those which affect the Coastal plain, and
much more obtrusive, because of their moge complete isolation, than
most of those of equal extent which affect the Highlands (see relief
map). Within it occur the creacentic ridges known as the Watchung
mountains, or as First and SBecond mountains, Long hill, and, farther
east, the Palisade ridge which fronts the Hudson. Southwest of the
Watchungs, Cushetunk mountain and Round mountain are conspicu-
ous, and the Rocky Hill ridge and the Sourland mountain represent
farther irregularities of surface, if the elevated portions be considered
irregularities.

Apart from the Kittatinny mountain range, and possibly the Green
Pond mountain and associated ranges, there are no elevations in the
State more obtrusive than some of these, Barring these pronounced
elevations, the surface of the Triassic plain has but little relief, and,
aside from the area between the Sonth Branch of the Raritan and the
Delaware, it has but slight elevation. As a whole, the Triassic or
Piedmont plain is to be looked upon as having an undulatory sarface,
sloping gradually to the southeast, and interrupted by conspicuous
ridges. Toward the Delaware, especially to the north, the surface rises
to such a height, and preserves so nearly level a surface over so great
an area, as to merit the name of plateau.

The relation between the topography of the Triassic plain and its
geology is not less intimate than the like relationship in other parts of
the State. As elsewhere, the notable elevations mark the appearance
at the surface of resistant rock. The Palisade ridge, the Watchung
mountains, Long hill, the Cashetunk and Sourland mountains and the
Rocky Hill range, the most striking elevations of the plain, represent
outerops of hard trap rock, while the platean between Flemington and
Frenchtown, though not of trap, is of rock much more resistant than
the soft shales of the lowlands to the east. The Watchung mountains
and the Palisade ridge, like the ridges of the more northern portion
of the State, are asymmetrical in cross-section, and have their steeper
faces to the southeast. The beds dip to the northwest, though at a
lesser angle than thoee of Sussex county.

It is the intervention of the Triassic formation between the Coastal
plain proper and the Highlands to the northwest which causes New
Jersey to depart moet widely from the normal section of the Atlantio
slope, as developed farther south.
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THE ELEVATIONS IN THE PIEDMONRT PLAIN.

The Hunterdon plateau.—Barring a few high points on some of
the trap-ridges, the highest part of the Triassic plain is in the western
part of Hunterdon county. Not only are the highest points found
here, but the high area has so great an extent, and such a surface, as
to merit the name of plateau. This plateau is shown on the relief
map. The body of it lies between Frenchtown on the west and
Flemington on the east. From Flemington to Pattenburg, the
Lehigh Valley railway follows the valley which marks its eastern
boundary, while the Flemington Branch railway, from Lambertville
to Flemington, follows the valley which limits it on the southeast.
On the northwest, it is limited by the Musconetoong mountain, and
on the west by the Delaware river. On three sides, therefore, it is
limited by valleys, and on the fourth by the southwestern spur of the
Highlands,

Within this general ares, the plateau-like charaoter is best defined
about Quakertown, within the area which is bounded on the north
by the Cakepoulin, on the northwest by the Nishisakawick, triba-
tary to the Raritan and the Delaware, respectively, on the west and
southwest by the Delaware, and on the southeast by the valley
ocoupied by the Flemington Branch railway.

North of the valley of the Cakepoulin there is a dissevered por-
tion of the plateau, known as Barren ridge, which, south of Patten-
burg, reaches a maximum height of 900 feet, the greatest elevation
within the Triassic area. Farther west, near Milford, is Gravel hill,
the next highest point in the Triassic formation of this part of the
State. Both Barren ridge and Gravel hill, it is to be noted, are
pertially cut off from the main area of the Hunterdon plateau.

There is one other small and partially-isolated area, which must be
looked upon as a partially-dissevered fragment of the Hunterdon
plateau. This is the elevated area just east of Tumble, cut off from
the main plateau by the valley of Lockatong creek. The Hunterdon
platean has its counterpart to the southwest in Pennsylvania.

If the valleys between Gravel hill and Barren ridge were filled,
and also the valleys between these elevations and the main mass of the
Hunterdon plateau, the result would be a gently-sloping surface, the
elevation of which would be greatest to the northwest (about 800 feet)
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and least to the southeast (500 to 600 feet). Its average rate of south-
eastward slope would therefore be twenty-five to thirty feet per mile.
The highest part of the Hunterdon platean is to the east, near the S8outh
Branch of the Raritan. Thence, it has a slight slope to the west, a
slope which is continued to the area east of Tumble. If the Dela-
ware valley were filled, the Hunterdon plateau would be continuous
with the corresponding elevation in Pennsylvania,

The Sourland Mountain plateau.—Southeast of the Hunterdon
platean, and separated from it by the broad depression through which
the Flemington Branch railway runs, is another elevated tract, some-
what plateau-like, reaching a maximum height of 563 feet, three
miles south of Neshanic, and maintaining an average height of 400
feet or more for a considerable stretch. The area is elongate in a
northeast-sonthwest direotion, and its axis is just to the sontheast of a
line from Neshanic, on the Raritan, to Lambertville, on the Delaware,
It includes the area known as Sourland mountain, but this name is
misleading. It would be better to call it the Sourland Mountain
platean.

If the valley which separates the Sourland Mountain platean from
the Hunterdon platean were filled to the level of the upland on either
side (see Fig. 1, Plate II1., p. 32), the former would constitute a con-
tinuation of the southeastwardly sloping surface of the latter, the
angle of slope diminishing slightly to the southeast. The crest of
the Sourland Mountain platean has a slight slope toward the Dela-
ware, corresponding in this respect with the Hunterdon plateau to the
north.

South of the Sourland mountain, there are elevations more or less
separated from that plateau-like range, which sustain essentially the
same relations to it that the isolated elevations about the Hunterdon
plateau sustain to that area. Thus, Moore’s hill, on the Delaware,
is separated from the Sourland Mountain plateau by the valley of
Moore’s creek ; but for the intervening valley it would clearly be a
part of the plateau.

The Rooky Hill range.—The Philadelphia and BReading railway,
between Hopewell and Skillman, lies south of the Sourland Moun-
tain plateau. West of Hopewell, the railway passes through the val-
ley which separates this plateau from Rocky hill, a high ridge run-
ning off to the east through Cedar Grove to the Millstone and beyond.
Rocky hill has a8 maximum elevation of more than 400 feet, and for
more than six miles maintains & height of more than 300 feet.
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EXPLANATION OF PLATE IIIL

Fig. 1.

Profile from Barren ridge to Stony brook, near Princeton, showing the relative elevations of
the crests of this part of the Triassic area. The levels of the crests (Schooley peneplain) are seen
to decline to the southeast. The dotted 1ine represents the approximate crest of the Kittatinny
base-level, or 8chooley peneplain. The oblique lines do not indicate structure.

Fig. 3.

Profile from the north end of Bourland mouutain to the north end of Palisade ridge, showing
the correspondence in elevation of the crests of Bourland mountain, S8econd mountain, First
mountain, and the Palirade ridge, the crests of which represent the level of the Kittatinny
base-level, or 8chooley peneplain (dotted line). The oblique lines do not denote structure.

Fig. 3.

Profile from Becond mountain, near Paterson, to the Hunterdon platean, illustrating the
same points as Fig. 2 along a line farther northwest.

(82)
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If the valley between Sourland mountain and the west end of
Rocky hill were filled, the slope of the restored surface would be
about the same as the slope of the surface farther north restored by
filling the depression between the Hunterdon and the Sourland
Mountain plateans. In other words, a line drawn from Barren ridge
to the crest of Rocky hill wonld touch approximately the interven-
ing orests of the Hunterdon and Sourland Mountain plateaus (see
Fig. 1, Plate I11.)

Of the area thus far considered, the central part, the area about
Quakertown, is the part where the plateau-like charaoter is moet
distinot. On all sides of this central plateau the areas which seem to
match it in elevation become more isolated and smaller with increas-
ing distance from it. South and east of Rocky hill, there is no land
within the area of the Triassic which seems to correspond with the
level of the restored plateau we have been tracing. But to the east of
the Quakertown region are Round and Cushetunk mountains, with
crests -harmonious in elevation with the surface of the Hunterdon
plateau. If the valley between them and the plateau were to be
filled, the plateau would be extended eastward so as to include them,
and, barring the summits of Barren ridge and Gravel hill, the highest
point of Cushetunk mountain would constitute the highest point of
the platean.

The valley which separates the Hunterdon platean from the
Cushetunk mountain is but a few miles wide, and with so considerable
a stream a3 the South Branch of the Raritan flowing through it, its
origin is at onoe suggested. East of Cushetunk mountain it is far to
any other elevation, the arest of which seems te represent a continua-
tion of the platean already outlined.

The northwestern portion of the Piedmont plain, north of the
Passaio.—Leaving the western extremity of the Triassic plain
(plateau) and passing to the northern portion of this zone, a condition
of things is found not dissimilar to that already sketched for Hunter-
don county. In the northwestern part of Bergen county, and in the
extreme northern part of Paasaic, there is an area comparable with
the Hunterdon platean. On the west, between Suffern and Pompton,
the area is bounded by the Ramapo river; on the south, from Pomp-
ton to Paterson, it is limited by the broad valleys of the Pompton
and Passaic. Its eastern border is marked by a line running from
Paterson to Midland Park, and thence to Hillsdale. Within this area

8*
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there is no tract so plateaun-like as the region about Quakertown, but
there is & tract which, in its general characteristios, is like the sur-
roundings of the Hunterdon plateau; that is, an area made up of a
geries of elevations coming up to something like a common height,
but partially separated by depressions lying below the general level.

Within the area outlined, the highest point is 879 feet above the
sea. This is the summit of the High mountain, about five miles
northwest of Paterson. There are two or three peaks in this vicinity,
southeast of Franklin lake, which rise to heights of more than 700
feet. Farther north, in Bergen county, just south of the State line,
there is a tract east of the N. Y., L. E. & W. railway which rises above
500 feet, some points reaching 600 feet. This is separated by lower,
though not by very low land, from another elevated area lying
north of Crystal lake and Camp Gaw, the highest points of which rise
to heights of more than 700 feet. Bouth of the N. Y., 8. & W. rail-
way, there are a number of points which rise to heights of more than
800 feet. If the depressions between these partially-isolated eleva-
tions were filled up, the result would be a plateau, though its surface
would still be somewhat irregular, especially on account of the high
elevations southwest of Franklin lake,

East of the area thus outlined and cut off from it by the valley of
the Saddle river, is a tract rising to an elevation of more than 400
feet. It in turn is out off from the Palisade ridge by the deep, broad
valley of the Hackensack. Beyond the valley lies the Palisade ridge,
a considerable portion of which rises above 400 feet and a small por-
tion above 500 feet. If in the area north of the Passaic river the
depressions which separate the elevated tracts were to be filled up to
the levels on either side, the resnlt would be an approximate plain
(see Figs. 1 and 2, Plate II,, p. 16), above the general surface of
which would rise a few hills and ridges. These would be located
where the hard trap rock comes to the surface through the sandstone
and shale. Commencing with an elevation of something more than
600 feet near the Ramapo, this restored plain would slope gently to
the eastward. In addition to its easterly slope, its eastern edge,
marked by the crest of the Palisade ridge, would have a notable slope
to the south. The slope of the restored surface would be comparable
to that already noted for the Hunterdon platean, both in direction
and in degree,
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The Watchung mountains and Long hill.—South of the Passaic
river there is a topography, the elements of which are in harmony
with the features already sketohed. The conspicuons features of this
part of the Piedmont plain are the Watchung moantains (see relief
map), the northern ends of which are north of the Passaic, within the
area already oconsidered. Bouth of the Passaio, First mountain, the
easternmost of the Watchangs, extends from Paterson, south by
sonthwest to Millburn, thenoe southwest to Bound Brook, and from
there northwest to Plackamin, Second mountain, the second of the
Watchungs, lies just inside the preceding ridge. Like First moun-
tain, it is crossed and notched by the Passaic river west of Paterson.
Bouth of the Passaio, it extends southwest by south to S8ammit, thence
southwest to Mount Horeb, thence northwest to Plackamin, and
from this point northeast to Bernardsville. Between Mount Horeb
and Summit, Second moantain has a double crest, the two being a
balf-mile to & mile apart. The eastern is, in general, the higher.

Inside Becond mountain there is a third line of elevations approxi-
mately parallel to it. Between Chatham and Basking Ridge, this line
is known as Long hill, a singularly appropriate name. Long hill
has mot an uninterrupted continuation to the north like First and
Becond mountains, but Riker hill, near West Livingston, and Hook
mountain, running from Pine brook through Whitehall and Moun-
tain View to Pompton, are probably to be looked upon as its con-
tinuation,

There is a fourth ridge of still lesser extent lying inside (northwest
of) Long hill. It consists of two or three isolated portions lying south
of Morristown. The two principal divisions approach each other, the
one from the northeast, and the other from the west, at Green Vil-
lage, a foew miles sonthwest of Madison. These four ridges (five, if
the two crests of Second mountain be counted) represent outcrops of
as many sheets of trap.

If the topography of the First mountain be studxed it is found to
rise on the south side of the Passaic, near Paterson, to a height of
between 500 and 600 feet. A little farther south it is interrupted
by Great Notch (8 wind gap), where the crest sinks to 303 feet. Two
miles farther south it again attains an elevation of 500 feet, and from
this point nearly to Millburn, the orest nowhere falls below 500 feet,
and nowhere rises much above 600 feet. At Millburn, the ridge is
interrupted by & wide gap, beyond which it is continued to the south-
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west, with & maximnm altitude of more than 500 feet. In this part
of its course its continuity is broken by narrow notches (valleys) at
three points (see relief map). The first of these is west of Scotch
Plains (the valley of Green brook), the next at Plainfield (the valley
of Stony brook), and the third west of Bound Brook (the valley of
Middle brook). To the westward, nearly to Pluckamin, the ridge
maintains an elevation of more than 400 feet nearly to its end.
While the orest of the ridge declines alightly from the northeast to
the southwest, it yet maintains, barring the notches already referred
to, a tolerably oonstant level. Like the Kittatinny range, First
mounliain is an even-orested ridge, notched here and there by sharp
gorges. In two places—at Millburn and Paterson—it is interrupted
by relatively wide gape.

The same general relations hold for Second mountain. It is high-
est to the northwest, north of the Passaic river (High mountain).
Ita greatest elevation (691 feet) south of the Passaio, is attained just
east of Caldwell, Thence it declines slightly to the southwest, main-
taining an elevation of more than 500 feet moet of the way to Summit,
Here the ridge is interrupted much a8 First mountain is at Millburn.
The gap in Becond mountain is much narrower than that in First,
and the apparent gap is much shallower, but the real gap is much
deeper than the present surface shows, sinoce it is largely filled with
drift. Bouthwest of this gap, the eastern of the double arests again
reaches an elevation of more than 500 feet, though the range is
notched here and there by the valleys of the streams which croes it.
Elevations of more than 500 feet, sometimes approaching 600 feet,
are found much of the way to Mount Horeb. Farther west, the
ridge reaches a height of 653 feet, its greatest altitude south of the
Passaic. Elevations of more than 500 feet are found at intervals
almost to its terminus at Bernardaville.

The first considerable notch in Second mountain, west of Summit, is
Moggy hollow, near Liberty Corner, with an elevation of 331 feet.
Barring the pass throngh which the Passaic flows, this is the lowest pass
in Second mountain, aa it now stands. There is no corresponding notch
in First mountain, for this ridge falls off at Pluckamin,and the drain-
age through Moggy hollow passes around its north end. The notches
in Becond mountain are more numerous and less conspicuous than
those in First, but this is exactly what would be expected if the

streams made the notches, for the streams orossing Second mountain
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are smaller than those crossing First. These relations find their
explanation in the fact that some of the streams which cross Second
mountain unite between First and Second, and the united stream,
not its separate parts, crosses the former. Thus,the tributaries of
Middle brook make notches in Second mountain at two points, but
Middle brook itself, formed by the union of the two tributaries, croeses
Second mountain but once. The same is trueof Green brook.

It is to be noticed that the elevations of the First and Second
mountains are essentially correspondent thronghout the whole of their
lengths; that, apart from the notches, their crests are nearly even;
and that the gaps are of the nature of narrow valleys. Both moun-
tains also have their steeper slopes to the east (west of Middle brook,
to the south), and their gentler to the west (or north). In each, the
elevation decreases as a considerable stream is approached. Thas both
ridges, both north and south of the Passaic, decline toward it, and
both decline on either side, as the notches at Millburn and Summit,
respectively, are approached. On the whole, S8econd mountain is rather
higher than First, a considerably larger portion of its surface being
above an elevation of 500 feet. The double crest of Second mountain
has its basis in geology, for Second mountain is really made up of
two trap ridges, separated by an intervening narrow belt of sedi-
mentary rock.

Long hill is considerably lower than the Watchung mountains, and
this diminished height goes with a diminished width. It has lees
than half the average width of First mountain, and less than a third
that of Sepond. The northward ocontinuation of Long hill, viz,,
Riker’s hill, and the trap ridges between Pine brook and Pompton,
nowhere reaches an elevation of 500 feet, though it frequently
exceeds 400 feet. Its elevation throughout, therefore, is harmonious
with that of Long hill. It is to be especially noted that the elevation
of Long hill, Riker’s hill and Hook mountain, lying farther from
the sea than First and Second mountains, is somewhat less.

The other elevations already referred to, lying near Green Village,
likewise reach an elevation of more than 400 feet, but fail to reach
500. The heights of these ridges, therefore, are about the same as
those of Long hill.

Throughout the whole area thus far considered, it is true that,
within any limited district, the greatest elevation oocurs where there
is the greatest expanse of elevated land ; that is, within a given ares,
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the widest ridges are the’highest,{though a narrow ridge farther from
the sea may be higher than a wider one less distant.

Relations of the various orests.—The crests of the First and Second
mountains are between one and two miles apart. If the intervening
valley—200 feet or so deep—were filled, the two cresta would be
united into a single plateau-like ridge. If the notches in these ridges
were filled, there would be little unevenness of surface, High moun-
tain being the most conspicuous.

The crest of Second mountain is one and one-half to three miles
from the crest of Long hill. If the intervening valley were to be
filled, the platean made by filling the valley between First and Second
mountains would be widened, but the Long hill edge of it would have
a gentle slope to the northwest. By filling the depression between
Long hill and the ridges near Green Village, the platean would be
extended still farther—extended, indeed, nearly to the Highlands.

The southwestern end of the Watchung mountains is only about ten
miles from the northeastern limit of the Sourland mountain, and the
north or north-central portion of First mountain is about equally
distant from the Palisade ridge.

If the elevation of the southwestern end of the Watchung moun-
tains be compared with the elevation of the northeastern end of the
Sourland mountain, they are found to be nearly the same. KEleva-
tions between 500 and 600 feet high are common in both cases. If,
then, the broad valley of the Raritan which separates them were to be
filled, the south end of the restored Watchung Mountain plateau
would be connected with the Sourland Mountain plateau. If the
height of the western end of the Watchungs be compared with that of
Cushetunk mountain, it will be seen that the latter is somewhat
higher ; if Cushetank be compared with the platean sonthwest of it,
the mountain summit is found to rise above the platean; but if
Cusbetunk be compared with Barren ridge, the latter is found to be the
higher. The crest of Cushetunk mountain is, therefore, not inhar-
monious in elevation with its surroundings. By filling the depree-
sions which separate the west end of First mountain from Cushetunk
and Sourland mountains, the restored platean of the Watchung region
would become continuous with the restored Hunterdon plateau. The
surface of this extended plateau as a whole would slope to the east-
ward or southeastward, and above its general level would rise some
minor elevations, such as the crest of Cushetunk mountain.
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The Palisades, showing the columnar trap above and the talus slope below.
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Comparing the middle and northern portions of the Watchung
mountains with the north end of the Palisade ridge, their elevations are
found to be essentially harmonions. A line drawn from the north
end of Palisade ridge to Montclair would touch crests of approximately
the same altitude at both extremities. Northwest of this line the
arests are higher, and southeast of it lower. If a line be drawn from
the north end of the Palisade ridge to the east end of Sourland moun-
tain, it would rest at either extremity on crests which have approxi-
mately the same height above the sea, and its middle portion would
rest on First and Second mountains, where their elevation would be
almost the same (Fig. 2, Plate IIL.,, p. 32). No one of the four
points wonld vary more than a dozen feet from the elevation of 555
feet.

If another line (see Fig. 3, Plate III.) parallel to the first be
drawn to the southwest from the highest point southeast of Franklin
lake, it would find there, on High mountain, an elevation of 879 feet,
and on Cushetunk mountain, an elevation of 839 feet. Between these
points it would have arossed the Highlands northwest of Bernards-
ville, where it would have touched a summit at an altitude of 857
feet. Farther southwest, on the Quakertown platean, the same
line would find an elevation of 706 feet, the highest point on that
platean.

The Palisade ridge itself departs notably from the other trap ridges
in that its crest declines rapidly to the south, reaching sea-level at
Bergen Point. It is significant, however, that the decline is toward
the sea and that none of the other ridges reaches the ooast.

Relation of the orests of the Triassio plain to those of the High-
lands.—It has been seen that one of the notable characteristics of the
Highlands is the evenness of the crests of its ranges, and the approxi-
mately equal height of adjacent mountain masses. So marked is this
characteristic that, as has been pointed out, the filling of the valleys
between the elevations would give the whole highland country a plane,
or but slightly undulating, surface, with a gentle slope to the south-
east. It has also been seen that the same characteristics affect the
elevations of the Triassic area—whether the long, narrow ranges, such
as the Watchung mountains, or the more massive bodies, sach as the
Hunterdon platean, be considered—and that by filling the depressions
between them a nearly plane surface would be produced, likewise
sloping gently to the southeast.
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It remsins to be pointed out that if the sloping surface of the High-
lands, restored as indicated, be extended southeast over the area of the
Trias, it becomes continuous with the sloping surface of the latter
gimilarly restored. Stated in other terms, a plain resting at the
northwest on the Kittatinny mountain crest and on the southeast on
the crest of First and Sourland mountains and Rocky hill, would rest
approximately on the crests of all intervening elevations.

The same restored surface, if extended farther to the east, would
take in the northern portion of the Palisade ridge, but the southern
portion would fall below it. Figs. 1, 2and 3, Plate IV, help to
make these relations clear. They show that restored surfaces of
the Highlands and of the Triaseio plain fall into harmony with each
other in the way described in the text. Northern New Jersey, with
its valleys filled, wonld become a vast platean sloping southeastward
at an average rate of something like twenty or twenty-five feet per
mile, To restore this plateau, the principal filling would have to take
place in, 1°, the Kittatinny valley ; 2°, the basin of Lake Passaic;
3°, the broad Hackensack valley, and 4°, the valley of the Raritan.

The surface thus restored is by no means a primitive one; that is,
the structure of the rocks involved is such as to show that the restored
surface, if it ever existed, had been developed from some earlier one.
Rocks are not formed in the position shown by the accompanying
disgram (Fig. 2, Plate II., p. 16). They are known to have this
structure, with such topography, only where they have been worn
down from some greater height.

THE IOWLANDS OF THE TRIASSIO PLAIN.

Relation to geology.—The Triassic formation is divisible into four
parts,* namely, the trap, the sandstones and conglomerates, the black
shale, and the red shale, Of these, the trap is hardest, the black
shale (in general) next, and the red shale is the least resistant of all.
Some of the conglomerate, however, equals the black shale in power
of resistance. In general, the elevations already considered corre-
spond with the trap and the black shale, while the lowlands mark
the areas of sandstone and red shale.

*8ee Kimmel. Annual Report of State Geolog:st for 1898, p. 34.
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Fig. 1.

Proflle from the Hndson to the Highlands, near the Btate line, showing the great depression
between the Palisade ridge on the east, and the Ramapo mountain on the west. The crests of
the higher areas of the Trisssic rock, west of the Hackensack, approach the level of the dotted
line running from the Highlands to the Palisade ridge, and with them represent remnants of
the Kittatinny base-level, or 8chooley peneplain, the old level of which is suggested by the
dotted line. The oblique lines do not denote structure.

Pig. 3.

Profile from Bearfort mountain to the Musconetcong mountain, near Swinesburg, showing
the approximate correspondence in height of the mountain and highland crests along this
line. It ahows, also, a slight decline in the crests from northeast to sonthwest. The areas
reaching the dotted line represent the old Kittatinny base-level, or 8chooley peneplain. The
areas below this line represent later degradation. The oblique lines do not indicate structure.

Fig. 8.

Profile from Ramapo mountain to the Hunterdon platean, showing correspondence in height
of the creats along this line. It shows, also, that the crests decline slightly from the northeast
to the southwest. The areas which reach the dotted line represent the remnants of the old
Bchooley peneplain, and the areas below it represent the work of surface erosion since the
development of the Bchooley peneplain. The oblique lines do not {indicate structure.

(42)
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Apart from the Palisade ridge, the Watchung mountains, Long
hill, eto., the rest of the Piedmont plain, north of the Raritan, is low.
Moest of it falls below the elevation of 200 feet, though the area of
the Great swamp, in Morris county, and a few sandstone ridges
between the Palisade ridge and First monntain, rise slightly above
this elevation. In that part of the Raritan valley which separates
the Watchang from the Sourland and Cushetunk mountains, there is
8 broad area where the surface is below 200 feet, and for considerable
tracts below 100 feet. South and west of the Raritan, the topographic
relations are harmonious with those to the north, but there is a large
proportion of surface above 200 feet. This is largely because of the
considerable development of the resistant black shale in this region.
The relief of the lower lands of the Piedmont plain appears to be
somewhat exaggerated on the relief map.

The basin of the Upper Passaio.—One of the most remarkable
topographic features of New Jersey is the broad flat which consti-
tutes the basin of the Upper Passaic. This is well shown on the
relief map. Much of it lies below 200 feet, and little of it rises much
sbove 300 feet. The Watchung mountains, on the south and east,
rise nearly 300 feet above it, and the Highlands to the west still
higher. The singular feature of the flat is the fact that it is so nearly
enclosed. Tts outlet at Little Falls and Paterson is the lowest notch
in the rim of the enclosure, and the only one throngh which drainage
escapes, and even this is so high that the current above it is very slug-
gish. If the gape throngh which the Passaic crosses First and Second
mountains were blocked, water wonld accumulate in the basin, and
the great flat wonld quickly be converted into a lake. If the block-
ing were at the pass in First mountain, the water would rise until its
surface reached an elevation of 303 feet, when it wonld flow out
throngh Great Notch, the next lowest point in the rim of the
enclogure, and escape by way of the Yantecaw, or Third river, to the
sea. If the blocking were in the pass across Second mountain, the
water would rise to a level of 331 feet, and then discharge through
Moggy hollow, west of Liberty Corner, draining thence into the
Raritan. Buch blocking would but restore a condition which existed
during the glacial period, when the ice-sheet effectually blocked the
passes near Paterson and called Lake Passaic into being.* 8o broad
a flat as the basin of extinct Lake Passaic, so nearly hemmed in by

*Bee Annual Report, 1883, pp. 225-327.
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high rock ridges, is an unnsual topographic feature. Out of the flat
rise Riker’s hill and Hook mountain, and across it runs the great
drift-ridge between Chatham and Morristown,

The Hackensack valley.—The second notable expanse of low land
in the Triassic plain is the broad depression between the Palisade

‘ridge on the east and First mountain on the west, a depression not
adequately represented on the relief map. This broad valley is com-
parable to the Kittatinny valley in the northwestern part of the state,
though it is hardly so much below the elevated lands which limit it
on either side. Much of it is below 50 feet.

The valley is continued northward into New York, and the divide
between the headwaters of the Hackensack and those of the Sparkill
creek, flowing to the Hudson, is less that 30 feet above the sea.

Just as in the Kittatinny valley there are low ridges separating
shallow sub-valleys, so here there are low sandstone ridges, 100 to 200
feet high, separating sub-valleys comparable to those ef the Kittatinny
valley. The ridges here, as there, have a pronounced northeast-south- -
west trend, and are not only serially arranged, but are essentially parallel
with the Palisade ridge on the one hand, and with First mountain on
the other.

Unlike the Paseaic basin, this stretoh of low land is enclosed on but
two sides. It is broadly open to the south, less broadly to the north.
Its average elevation is less than that of the area enclosed by Second
mountain, largely because the sub-valleys are more extensive. Its
surface, including both the sub-valleys and the divides between them,
declines to the southeast as the sea is approached, its eastern part ter-
minating at the south in the broad Newark meadows, while its western
portion is continued southwest through Westfield and Rahway and
becomes continuous with the third division of the Triassic low land,
the basin of the Raritan.

The Raritan basin.—Along the lower course of the Raritan, and
including considerable areas along the North Branch and the South
Branch above their junction, there is a broad expanse of low land. A
wide tract between Metuchen, Plainfield, Bound Brook and Millstone
is below 100 feet. To the west the low area rises gradually, jost as
the lands at higher levels do. The larger part of the territory
between Somerville and the Highlands on the northwest, Cushetunk
mountain on the west and SBourland mountain on the southwest, lies
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between 100 and 200 feet. The same is true of the area east of Rocky
hill, southwest of New Brunswick.

It is a notable fact that the area below 100 feet along the Raritan
has a much greater extension above New Brunswick, in the vicinity
of Bound Brook and Somerville, than farther east nearer the sea.
This is in some ways an even more anomalous featnre than the great
fiat enclosed by Second mountain, for in that case the flat is hemmed
in by ridges of hard rock ; but the rock around Bound Brook and
SBomerville is, for the most part, the same as that of the higher tracts
about New Brunswick on both sides of the river. It is not the drift
which makes the sarface higher about New Brunswick, because the
elevations referred to ocour ontside the moraine. A broad, flat area
of low land, not opening out broadly to the sea, is an unusual con-
dition of things in an unglaciated region where the rock is uniform.

Barring the narrow outlets along the immediate valleys of the
Raritan and the Millstone, the low area about Bound Brook and
SBomerville is shut in by higher lands., If the valley of the Raritan
just below New Brunswick were to be filled up to the level of the
opposing bluffs—a gorge no more than a mile wide at its top, and
still less at its base—the water which now goes to the sea via the
Raritan wounld flow up the Millstone to its junction with Stony brook,
thence np Stony brook to its junction with the Bhipetaukin, down
the Shipetankin to the Assanpink, and thence down this creek to the
Delaware.

If the narrow gorge at Rooky hill through which the Millstone
flows were to be filled to a height equal to that of the sunpposed dam at
New Brunewick, a large area about Bound Brook and Somerville
would be converted into a lake. The north arm of this lake would
run up the North Branch of the Raritan several miles beyond the
village of North Branch; the west arm would extend up the South
Branch nearly to Flemington; and the south arm would extend up the
Millstone as far as Rocky hill. If the outlet for the drainage of the
Somerville-Bound Brook-Plainfield area were throngh the Millstone,
instead of through the Raritan, the extension of the low area (below
100 feet) about those places would be less anomalous, since the stream,
by this route, would have to cross a bed of hard rock (Rocky hill),
through which it might be able to cut but a narrow gorge, while a wide
flat was developing above. If the outlet for the drainage was along
the line indicated, the conditions for the development of a broad and
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low flat about Somerville and Bound Brook would be much the same
as in the upper basin of the Passaic. On this interpretation, however,
the broad, low flat should have extended farther south in the direction
of Rocky hill. Indeed, it should have been limited on the south by
the trap.

It is to be noticed that within the lower portion of the Triassio
plain there is a considerable expanse of surface at an elevation of 120
to 130 feet. A large area stretching from Metuchen to New Bruns-
wick, and from New Brunswick west to Millstone and sonthwest to
Deans, falls within these limita, Farther southwest there are con-
siderable expanses of surface between Trenton Junction and Princeton,
and between Hopewell and the Millstone at similar elevations. Aress .
of acoordant heights are widespread northwest, west, southwest and
south of Somerville, though iu some of these directions the surface
rises withount topographio break to elevations of 200 feet or more,

FEATURES DUE TO THE DRIFT.

Within the area of the Triassio plain the surface is much more
largely modified by drift than within the Highlands area. This is
perhaps partly because the topography had less relief to begin with,
so that a given thickness of drift produces greater relative resulta,
Baut this is net the whole of the explanation, since the drift is much
thicker within the Trisssio area of the eastern part of the State than
elsewhere, While the major topographic features, like the Palisade
ridge, the Watchung mountains, etc., are due to rock, many of the
minor features are due to drift. Thus the ridge running from Chat-
ham to Morristown is made up wholly of drift. The elevated belt
running from Perth Amboy to Fanwood is doe largely to drift, and
many of the minor features in the Hackensack valley owe their origin
to this formation. If the drift were taken out of this valley, its
average elevation would be less than now, and its relief greater, some
parts even being below the level of the sea. If it were removed
from the great swampe lying south ard east and northeast of Morris-
town, in the basin of the Passaic, the surface would be greatly lowered,
and the topography altered in details, though not in its greater
features, Something of its present flatness would, however, be lost.

The gravel flats flanking the ridge between Madison and Morris
Plains, on thesouthwest, date from the days of Lake Passaic, with which
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were also connected the gravel flats about Preakness, Caldwell and
Boonton. In these gravel flats there are some striking minor featuree,
such as the great sinks, or ¢ pot holes,” near Convent.

The drift is so disposed as to make it clear that the general features
of the topography on which emphasis has been laid above, were
developed before the drift was deposited, and that the modifications of
topography produced by it were superimposed long after the greater
features of the region had been shaped.

Comparing the north part of the Btate with the sonth—the Coastal
plain—they seem, in their topography, to have little in common. - In
the latter there are fow crests which match thosee of the restored sur-
face sketched in the preceding pages, and the few which might be
thought to correspond are so situated as not to make their relations
olear, There are, on the other hand, considerable stretches on the
Coastal plain which stand at altitudes harmonious with thoee of the
low lands of the Piedmont plain. This is, perhaps, most obvious
along the line of junction of the Piedmont and Coastal plains,

TOPOGRAPHY AND DRAINAGE.

The relation of topography and drainage is so close as to impress
even the superficial student of a relief map of New Jersey. In
the northwestern part of the State, the striking feature of the topog-
raphy is the marked northeast-southwest trend of ridges and valleys.
The larger streams correspond in direction with the ridges. Thus
Flat brook and Mill brook, west of the Kittatinny range, the Paulins
kill, the Pequest river, the Papakating creek, and the Wallkill
river, throngh most of their courses, run parallel to the great
topographic features of the region. The tributaries to these streams
join them with transverse courses essentially at right angles to the
main streams, yet, even the tributaries show a tendency to assume
a northeast-southwest trend, and here and there turn abruptly
from their general courses to follow this direction for a greater or
less distance. This is illustrated by many streams, but nowhere
better than by Trout brook, s tributary to the Paulins kill below
Bwartswood lake. This brook, in its lower course, runs from north-
west to southeast at right angles to the ridges and main streams of
the region, but towards its upper end it makes a rectangular bend,
and in its upper oourse has & northeast-southwest direction parallel
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to the main valleys. Even the larger streams are subject tojthese
sharp turns. The upper part of Paulins kill makes a right-angled
bend at Augusta, and just above Blairstown it makese another turn,

| J

Fig. 8.
Trout brook and its branches,

by means of which it shifts from one longitudinal sub-valley to
another a little farther west. The Papakating oreek makes a similar
bend two miles northeast of Augusta. The tributaries to the tribu-
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taries are essentially parallel to the main streams, following a north-
east-southwest direotion, and their valleys help to emphasize the
ridge and valley type of topography prevalent in the region.

It is & notable fact that the streams of the northwestern part of the
State, which flow in northeast-southwest courses, have more capacious
valleys than those which flow in any other direction, and that where
a stream flows partly in a direction parallel to the main features of
the region, and partly in a course obligne or at right angles to them,
it has a wider valley in the former situation than in the latter.

In the southwestern extension of the Highlands, where limestone
belts alternate with the ridges of crystalline achist, there is also
marked parallelism between ridges and streams. Here the Pohatoong
and the Musconetcong valleys are essentially parallel to the Paulins.
kill, the Wallkill and the main portion of the Pequest.

In the northern part of the Highlands, the relationship batweer
streams and general topography is somewhat less close. Here, it will
be remembered, the northeast-southwest trend in the topography is
much less evident than farther west, but yet existent. The largest:
river (the Pequannock) of the area has a course which is apparently
regardless of this trend. Its tributaries, however, follow the trend
of the topography. They join their mains from the northeast, flow-~
ing toward the southwest, and from the southwest flowing toward the
northeast. The tributaries coming in on the northern side are notably
longer than those which come in from the south. Some of the
streams, like thoee in the Kittatinny valley, make abrupt turns; thus
the Rockaway, after flowing southwest some distance, turns abruptly,
west of Dover, and flows east of north. ]

In thesouthern part of the Highlands the streams more nearly corre-
spond with the general trend of the broader topographic features. This
is seen especially in the valley of the South Branch of the Raritan, above
High Bridge, and in the valleys of the Black, the Musconetcong and
the Pohatoong. It is to be noted, however, that no stream oocupies
the long valley which stretches from Greenwood lake on the north-
east to High Bridge on the southwest.

The size of the valleys is not always in keeping with the size of
streams which flow through them. Thus through the great Kitta-
tinny valley there flows no correspondingly large stream. The Mus-
conetoong and Pohatoong valleys seem disproportionately large, when
studied in connection with the size of the relatively small streams

4* .
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which flow throngh them. They are disproportionately large when
compared with the valley of the Pequannock. Black river also has
a valley which seems out of keeping with the small stream which
oocupies it, All these peculiarities find their explanation in the
geology of the region, for, throughout the whole ares, the size of a
valley seems to be dependent more upon the nature of the rock ifi
which it is excavated, than upon the size of the stream which flows
through it. This is nowhere better shown than in the case of the
South Branch of the Raritan, which has a large valley from Bucca-
sunna Plains southwest to Califon, beyond which it is suddenly
constricted, and from this point to High Bridge the stream, which
has been gaining in volume from its source, flows through a valley
much less capacious than that above, The wide portion of the valley
corresponds to softer and less resistant rock, while the narrower por-
tion is through rock lees easily eroded.

 In the Triassio area the correspondence between streams and topo-
graphy is less definite. First and last, the Raritan Branches—North
and Bouth—flow in almost all directions. The Hunterdon plateaun
has a general slope toward the Delaware, and the valleys leadmg to
that stream have a northeast-southwest trend in the platean region;
bat in the Sourland Mountain plateau this general direction does not
hold, and farther south and east the streams assume irregular and
apparently anomalous ocourses. The Millstone and its tributaries
seem to flow in courses which have no relationship to the general
topography ; indeed, they seem to flow contrary to the general slope.
They take their sonrce in the low area east of Princeton, and, flowing
north, enter a valley in much higher land, crossing the Rocky
Hill range in & narrow gorge and escaping thenoce to the sea by way
of the Raritan. A much more natural course for the Millstone would
have been in another direction, viz., over to the Delaware by way of
Trenton.

In the broad valley between the Palisade ridge and the Highlande,
the streams and the topography stand in a relationship to each other
which is comparable to that which the streams sustain to the ridges
in the northwestern part of the State.

The most marked irregularity of drainage in the Piedmont plain
is in connection with the Paseaic system. From the headwaters of
this system, or from the head of the south part of this system, south
of Morristown, the course of the drainage is most circuitous and un-
natural (see Fig. 4); yet it is obvious that the great trap-ridges which

NEW JERSEY GEOLOGICAL SURVEY



Jh .J’, ”0".

PHYSICAL GEOGRAPHY. . 51

Pig. 4.

The Passaic drainage system, as now organised, together with the line (dolted) which
indicates the probable site of the master stream in pre-glacial time.
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constitute the Watchung mountains are one of the primary factors
controlling this peculiar course. From Great Swamp the waters flow
south and west to a gap in Long hill, in order to escape from the de-
pression bounded by that ridge. Once beyond this ridge, they flow
lazily forward in the valley between it and SBecond mountain as far as
Chatham, where, emerging from the valley, they follow a winding
course with sluggish current to the vicinity of Little Falls. Here,
reinforced by the waters of the Rockaway, the Pequannock, the
‘Wanaque and the Ramapo, they flow throngh the gape in Second and
First mountains at Little Falls and Paterson, and so escape to the sea.

It is safe to say that this remarkable system, with its present
irregularities, is due to the drift, and dates from the time of that forma-
tion. Thedeep gap in First mountain, near Millburn, has already been
mentioned. The rock surface just outside this gap is known to be below
the level of the sea, indicating that the surface was very low before
the drift was deposited. The gap in Becond mountain, opposite that in
First, is largely filled with drift. If the drift were removed, its bottom
would be found to be lower than the present ontlet of the basin at Little
Falls, Were it removed, the Passaic river, instead of turning north,
between Summit and Chatham, would turn east through this gap and
thus escape to the sea. The course it wounld take is shown by the
dotted line (Fiig.4). This would greatly simplify the Paseaic system.
The course which the stream would follow east of SBummit if the drift
were removed is not certainly known. It would, perhape, follow the
waters of the upper Rahway for a distance, but probably not to
the sea. The course which would be taken probably lies north of the

« lower Rahway, reaching the salt water perhaps in Newark bay. It

seems oertain that the drainage from the besin of the upper Paseaic
once escaped in this direction.

The ridge between Chatham and Morristown, as already indicated,
is made up of drift. If this were removed, the drainage from the
Great Swamp area wounld be to the east, across the site of the present
ridge, instead of by the present circnitous route (see Fig. 4). Onoce
across the site of the ridge it would cross Second mountain at Summit,
as already noted, and thence eacape to the sea, With the drift blooking
in the gap in Second mountain, and the drift ridge between Morris-
town and Chatham out of the way, the drainage from the Great
Swamp area would thus be direct to the sea. This was doubtless the
course of the pre-glacial drainage. A large part of the low, swampy
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area east of Morristown was probably drained in the same direction,
It is even possible, so far a8 now known, that the Pompton river,
made up of the Pequannock, Ramapo and Wanaque, turned south near
Mountain View and discharged via Bummit. It is perhaps more
probable that this system held its present course, and that the area of
the Great Piece meadows drained through the same system, The
Rockaway, on the other hand, may have joined the more southerly
system, The gaps in First and Second mountains, where now crossed
by the Passaic, are 80 great as to necessitate the conclusion that a con-
siderable stream flowed through them before the deposition of the
drift. It is to be noted, moreover, that the gap in Firet mountain, at
Paterson, is much less considerable than that near Millburn, This
would favor the idea that the larger stream discharged by the latter
oourse., The fact that the gap in Second mountain, at Little Falls,
is wider than that in First mountain, at Paterson, would favor the
supposition that these gaps were, at least in some part of their history,
oocupied by a westerly-flowing stream,
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SECTION 1IV.

THE COASTAL PLAIN.

In this report the Cbastal plain is regarded as co-extensive with
the main area of the Cretaceous and later formations, not including
the glacial drift; that is, its northwestern boundary is taken to be the
same as the southeastern boundary of the Triassic formation, as it now
appears at the surface,

Outaide the Btate, it is the common impression that most of the area
lying southeast of the Pennsylvania railway is low, flat and sandy,
and, in addition, essentially desert. Examination of the relief map
which accompanies this report, and of the excellent topographio atlas
of the Btate, shows that this general impression is far from true, so far
as regards elevation and flatness. The sections on Plate V. convey
some idea of the surface of the plain. Within this plain, too, lie the
moet fertile lands of the Btate, though they are less uninterrupted
than could be desired. While there are somewhat extensive flats,
both along the coast and in the interier of this portion of the Btate,
these flats are of different levels, BSome of them, especially thoee
along the coast, have an altitude of no more than 40 feet; others,
such as those about Hightatown and Old Bridge, are 130 to 150 feet
above the sea; while in the vicinity of Whitings and Woodmansie
there are plains which approach an elevation of 200 feet.

Even this is not the measure of the relief of Southern New Jersey.
There is a notable range of elevations extending in a northeast-south-
west direction from the Navesink highlands on the northeast to
Mount Holly on the southwest, the highest of which approach 400 feet
in elevation, Since they are somewhat isolated, they are striking
topographio features.

The stndy of the relief map, and of the contoured maps as well,
shows clearly that the irregularities of surface which affect Southern
New Jersey are for the most part closely associated with the streams.
Every stream runs along the axis of a depression, and the correspond-
enoe is 80 close as to necessitate the conclusion that the depression and
the streams were associated in origin, The larger part of the southern
portion of the Btate may, therefore, ba looked upon as a plain, highest
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EXPLANATION OF PLATE V.

Pig. 1.

Profile from near Frenchtown, on the Delaware, to Chadwicks, on the east coast, showing
the Pledmont plain (o the west and the Coastal plain to the east. The obliquellines do not
indicate structure.

Figs. 3, 4 and 5.
Proflles across the Coastal plain between the pointas indicated on the sections.

(66)

NEW JERSEY GEOLOGICAL SURVEY




NEW JERSEY GEOLOGICAL SURVEY



PHYBICAL GEOGRAPHY. b7

toward its middle and lowest about its margius, the surface of which
has been trenched by the streams which flow over it.

Though the highest elevations in the Coastal plain reach an altitude
of nearly 400 feet, by far the larger part of its area has an elevation
.of less than half this amount. Of the 4,400 sqnare miles embraced
within its limits, nearly one-third does not reach an elevation of 50
feet, and about 12 per cent, of this has an elevation of less than 4
feet. This is the tidal-marsh. Nearly two-fifths of the area of the
Coastal plain lie between the elevation of 50 feet and 100 feet, and
only a little more than one-fourth (1,200 square miles) rises above
100 feet. There are many points which rise above 200 feet, but their
aggregate area does not exceed 15 square miles. The highest eleva-
tions, inclnding all that rise notably above 200 feet, are in the narrow
belt referred to above, running from the Navesink highlands on the
northeast to Arney’s mount on the southwest.

THE AREA BELOW AN ALTITUDE OF FIFTY FEET.

It is not to be nnderstood that the area of the Coastal plain below
60 feet in elevation is sharply separated from that at higher levels.
There are somewhat extensive flats abont the coast ranging up to
heights of rather more than 40 feet, bnt their inland borders are not
clearly defined. The area below the 50-foot contour is, therefore, an
ill-defined natural division in the topography of the Coastal plain.

A border belt—That portion of the Coastal plain which is below
50 feet in altitnde is disposed as an irregular border-belt (see Plate
VI, p. 58), extending along the Delaware river and bay from
Camden to Cape May and thence along the Atlantic coast from Cape
May to Raritan bay. Within this belt there is but one place where
land 50 feet in height reaches the immediate shore. This is in the
Navesink highlande.

The line marking the inner border of the belt of land below 50
foet is notably more irregular that the present coast-line. Disregard-
ng these marked irregularities, the belt is widest along the lower conrse
of the Delaware river, in Glouocester, S8alem and Cumberland counties,
and at the extreme southern portion of the Btate, in Cape May county.
In this county, indeed, there is but one point, and that is in its
extreme northwestern part, which rises to a height of 50 feet, and this
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to but 54 feet. From Cape May, due north, it is about 35 miles to
the nearest land more than 50 feet above the sea.

80 variable in width is the belt of land below the level of 50 feet
that its average cannot easily be stated. It is more than five miles
in width from Bridgeport, on the Delaware, to SBomers Point (Great
Egg Harbor), not counting the beach and tide-marsh. If these be
added, the belt of low land five miles in width would be extended
northward along the east shore to Manasquan.

The great irregularities in the width of the low border belt occur
in the lower parts of the main drainage basins, where it has a great
extension inland. If the Cosstal plain portiom of the Btate were to
sink 50 feet, the outline of the remaining land would be very mnch
more irregular than now (see Plate VI.*), and the lower portion of
every considerable valley would be converted into a bay, penetrating
far into the interior. Commencing on the Delaware river, the line
marking the inner limit of the area below 60 feet extends inland along
every considerable stream from Camden to Raritan bay. Even north
of Camden, as far as Bordentown, most of the creeks flow through
valleys the lower parts of which are below the 50-foot contour.
Thus the Assiscank, Rancocas and Pensauken creeks, north of
Camden, have wide valleys below this level, and along Cooper’s,
Timber, Mauntua, Raoccoon, Oldman’s, Balem, Alloway and Cohansey
oreeks and the Mawrice river, the low area extends far back into the
interior.

The streams along the Atlantic coast are likewise associated with
low areas, running beyond the general border belt. Thus about the
Tuckahoe, Great Egg Harbor, Mullica, Wading, Forked, Tom’s,
Metedecunk, Manasquan, Bhark, Swimming and South rivers, as well
as along many of the minor creeks, the low border belt finds con-
giderable extension inland. From Great Egg Harbor inlet up the
Great Egg Harbor river it is about 30 miles before an elevation of
50 feet is reached, and throughont most of this stretoh there is a plain
of some width below 50 feet. Up the Mullica river, from its entrance
to Great bay, it is even farther before the bed of the stream reaches
an elevation of 50 feet, and its various branches are bordered by plains
still wider thaun those associated with Great Egg Harbor river.

*There would be many small islands, not shown on the map, if the State were to
gink as here indicated. The map is no more than an approximation, but shows the
general relations. -
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Another extensive plain below 50 feet along a river system is that
in the drainage basin of Bouth river. This, like the plain in the
drainage basin of the Rancoces, is especially notable in that it is wider
inland than at points nearer the shore—a feature which, it will be
remembered, characterizes the basin of the Raritan (see p. 45).
These relations are shown on the acoompanying relief map.

A large part of the area below 50 feet is nearly flat. With this

elevation great relief would of course be impossible ; but an elevation
of 50 feet 80 near the sea would allow of much greater relief than this
area, as a whole, possesses. Within it there are a few isolated areas,
usually amall, which rise above 650 feet. These are especially likely
to ocour near the inland border of the belt. In general, however, the
areas rising above the level of 50 feet within the 50-foot belt are
small and but slightly above this level, and are not conspicuous
topographic features.
. The most striking elevations in this belt, often as conspicuouns by
reason of their isolation as because of their height, occur in Mon-
mouth county. The isolated hills on Rumson Neck, east of Red
Bank, and certain isolated hills in the vicinity of Long Branch, are
the most notable, but the elevations on Rumson Neck, as well as
some of the others, not only rise above 50 feet, but above 100 feet.

Tidal marshes.—It has been caloulated by Mr. Vermeule * that 660
square miles of New Jersey, including some small water areas, are
tide marsh, This estimate includes the tide marshes of the valley of
the Hackensack. Excluding these, the tide marsh area of the Coastal
plain constitutes about 12 per cent. of its area. The tide marsh lies
principally between the beach of the Atlantic coast and the mainland
within ; but there is also a tide marsh border fronting Delaware bay,
unproteoted by a beach. From Metedecunk creek to Monmouth
Beach, both the tide marsh and the beach are abeent.

The width of the marsh varies greatly, North of Barnegat village
it does not exceed a mile in width. BSouth of this point it widens,
encroaching more and more on the bay which lies between the beach
and the mainland. About the debouchure of Mullica river, and
just below Great bay, it has its greatest width. Including the
“ thoroughfares ” or waterways within it, it has a width of five or six
miles between Great bay and Atlantic City. To the south, it is some-
what narrower, but still retains an average width of two or three

* Geological Survey of N.J,, Vol. 1., 1888, p. 178.

NEW JERSEY GEOLOGICAL SURVEY



62 GEOLOGICAL SURVEY OF NEW JERSBEY.

In others they are extensive but possess more relief; and in still
others they oonsist of isolated hills or ridges only, rising above areas
which are otherwise below 50 feet.

The isolated hills and ridges which rise to elevations of more than
60 feet from surroundings below that level, lie for the most part near
the inner border of the 50-foot plain, and consequently near the outer
border of the 50~100-foot belt. Thus along the Delaware river there
are a few isolated hills and ridges of greater or less size, between
Woodbury and the lower part of Cohansey creek, the crests of which
are between 50 and 100 feet. There are a few also in the extreme
southern part of the State, and along the Atlantic coast. In genersl,
these isolated areas are smaller the farther they are outside the limit
of the 50~100-foot belt, and larger the nearer they are to the border
of the large areas of corresponding altitude. This is shown by a
glance at the map (Plate VILI.) The areas between the limits under
oonsideration are most nearly level where most extensive. Thus the
broader divides between the Mulliea and the Great Egg Harbor
rivers, and between the Maurice and Great Egg Harbor systems,
poesess surfaces which approach most nesrly to flatness. They are,
however, by no means without relief.

The belt of land below 50 feet along the Delaware river is much
wider below Camden than above, but the belt of land between 50 and
100 feet is much wider between Camden and Trenton than below the
former city. In the larger area of the former region, there are more
nearly level stretches between 50 and 100 feet, than in the smaller
area of the latter. The area east and northeast of Trenton ie, perhaps,
the flattest area within the State within tbe altitude limits here con-
sidered. )

Just as the area below 50 is marked, especially near its inner border,
by isolated tracts of higher altitude, so the inner border of the belt
between 50 and 100 feet is marked by oocasional elevations above 100
feet. Indeed, the elevations in this area are, on the whole, more
common and more oonspicuous than the hills and ridges which rise
above the level of the lower area. On the lower level, there are foew
elevations comparable to the Juliustown mount, Arney’s mount,
Mount Holly, Taylor’s mount, Mount Laurel and numerous unnamed
hills about Hampton Gate, south of Marlton, at Taunton, and at
various points near the eastern coast. The most nearly corresponding
elevations rieing above lower level are those in northern Monmonth
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ocounty, and here some of the most conspicuous, as already pointed
out, rise above the 100-foot level. On the whole, the area between
50 and 100 feet, although farther from the sea, has relatively more
relief than the lower land.

THE ABEA ABQVE ONE HUNDRED FEET.

If the Btate were to be sunk 150 feet, most of the large southern
islands which would remain after a submergence of 100 feet would
have disappeared beneath the sea. The northern of the two large
areas shown on Plate VII. would likewise have saffered loss, and its
remnants would be dissevered. The largest continuous land mass
would be in the vicinity of Whitings and Woodmansie.

A submergence of 200 feet would leave but a few points of the
Coastal plain above the sea, and these would be chiefly in a single belt
running from Navesink highlands, on the northeast, to Arney’s
mount, on the southwest. Onteide this range there would be a group
of small islands north of Farmingdale—the crests of the Hominy
hills—one small island west of Cassville, about a dozen in the vicinity
of Whitings, Woodmansie and Shamong, in Ocean and Burlington
ocounties, and two in Camden county, near Berlin and Clementon,
respectively. Outside the Navesink highlands-Arney’s mount range,
not one of these islands would rise 15 feet above the sea, but the
height of the highest of this range would be nearly 200 feet.

The most nearly level land of the Coastal plain above an altitude of
50 feet lies between the 120 and 150-foot levels, This is found in
the broad belt lying just below 150 feet, extending from Old Bridge,
on the northeast, to Allentown, on the southwest, in the region
between Bridgeton and Glassboro, aud between Vineland and Wil-
liamstown. Even here the plainness affects only the broad divides
more remote from the streams. The general character of the surface
between 150 and 200 feet is rougher than that between 100 and 150
feet, but the difference is not always great.

The areas above 200 feet consist of nothing more than isolated
hills, usaally of small extent. Their position has already been
indicated.
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STRUCTURE OF THE COASTAL PLAIN.

The formations of the Coastal plain are beds of clay, sand, marl,
etc., mostly unindurated, and with a slight dip to the southeast. The
abeence of great inequalities in hardness, and of high dips, explains in
part the absence of notable and asymmetrioal ridges. Locally, how-
ever, the sand, gravel or marl is cemented into more or less solid rock.
This cementation is generally local, and not always in definite beds.
It is more likely to ocour at the junction of beds of different texture
than elsewhere. In some cases cementation has gone so far that the
rock is quarried. Many of the most conspicuons elevations of the
Coastal plain are capped by cemented beds of gravel (conglomerate),
sand (sandstone) or marl, while many others, such as the Hominy
hills, are of material so loose and porous that the rainfall sinks into
them, instead of running off over their surfaces. BSince it is the water
which rune off over the surface whioch does the greatest amount of
eroding, the outcrops of the most porous beds sometimes have great
elevations. There are few conspicuous hills, high or low, in the Coastal
plain, which are not protected by a cap of rock, or of loose gravel.

If the valleys of the Coastal plain through which the streams flow
were filled to the level of the limiting elevations, the restored surface
would be essentially a plain, though with some slight relief. In
general, it would be highest along a curved axis running from Free-
hold, through Whitings, to Berlin and Glassboro. From such an
axis the surface would decline to the southeast, south and northwest.

The filling necessary to restore this surface would be greater in some
places and less in others, In general, it would be greatest along the
. larger streams, such as the Mullica, Great Egg Harbor and Maurice
rivers and Rancocas creek. It would also be great along the broad,
low trough extending from the head of Raritan bay to Trenton.

Above the general level of the plain would stand the Navesink-
Clarksburg-Arney’s mount range of hills, the highest of which would
rise 200 feet or so above the higher part of the plain on which they
would, under the supposed circumstances, stand. They would. be
oomparable to the elevations above the general level of the restored
plain in the northern part of the Btate, already considered (p. 40).

This plain, however, is long subsequent to the northern plain in
origin, for its strata were not yet deposited when that was developed,
as will be seen in Part IL. of this report.
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PART II.

THE HISTORY OF THE TOPOGRAPHY.

SECTION 1.

EROSION PLAINS. BASE-LEVELS.

Having given a brief sketch of the topography of the State in the
preceding pages, we come now to the consideration of its origin.

THE RESTORED SURFACE OF NORTHERN NEW JERSEY,

It has been seen that, by filling the many valleys in the higher
lands of the northern part of the State, a nearly plane surface would
be reproduced, the relief of which would be slight, and the slope of
which would be to the southeast (see Plates IL., III. and IV., pp.
16, 32 and 42). Above its general level there would rise & consider-
able number of low hills and ridges, such as High point on Kittatinny
mountain, and the summits now rising above an altitade of 1,200 feet
or 80 in the northwestern part of Passaic county. These hills and
ridges, rising above the general level of the restored plain, would
rarely exceed 100 feet, and probably never 250 feet in height.
While, therefore, the restored surfacs would lack abeolate plainness,
its relief would be but slight, and its approach to smoothness close.

It has been pointed out that the relation between streams and
topography is very close. This relation is by no means peculiar to
New Jersey, but is to be found in all lands where streams flow. It
is only necessary to recall the familiar fact that streams uniformly
flow through valleys, deep or shallow, to bring this relationship

6* (65)
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clearly to mind. Nor is there any question as to the meaning of this
association. While large topographic features, or even minor ones
in some cases, determined the courses of the wvalleys, it is still true
that the streams, together with the antecedent and accompanying
processes which gave rise to them, have been the chief agents in
making the depressions through which they flow. Since the streams
have made the valleys, the filling of these valleys would but restore
the surface which existed before they were excavated. The restora-
tion of the plane surface referred to in the preceding pages, is there-
fore not fanciful ; it is but a way of getting a clear conception of the
sort of surface which preceded the present. If then we conceive the
valleys of northern New Jersey to be filled to the level of their
bounding bluffs, the result wounld be a surface such as would exist if
the work of the streams and their immediate antecedents were undone.
That such a surface existed at some time in the distant past cannot be
doubted. Was this eurface original, or was it developed from some
yet earlier condition? To answer this question it is necessary to look
briefly to the geological structure of this part of the State.

THE STRUCTURE OF NORTHERKR NEW JERSEY.

The geological structure of the northern part of the State is shown
by Fig. 2, Plate IL, p. 16.* The section is drawn from the Dela-
ware river, between Dingman’s Ferry and Wallpack Center, to the
Hudson at Jersey City. It shows that the strata along the line of the
seotion are everywhere highly inclined, and in some places folded.
The restored surface, reproduced by filling the valleys, would have a
structure identical with that which now exists, for the restoration
would consist simply in carrying the edges of the inclined strata of
the valleys up to the level of the adjoining highlands.

THE ORIGIN OF THE BTRATA.

The rocks of northern New Jersey are largely of sedimentary origin,
Their structure, their constitution, and their genersal relations show that
they were formed beneath water, while their fossils show that this
water was the sea, Barring a few small areas of igneous rock, a

*This section is copied from that given by Cook on the map published in 1890,
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marine origin is certain for all the strata of the Kittatinny valley and
mountain, and for the strata which make up the Green Pond, Cop-
peras, Kanouse and Bearfort mountains, as well as for those which
underlie the Greenwood lake-High Bridge valley throughout most
of its course. The same is essentially true for the sandstone and
shale of the Triassic plain, for even if this formation originated in an
enclosed sea of brackish water, as has been conjeotured, the problem is
not notably changed. It is still a formation made beneath water, and
probably water at or near sea level.

Without entering into a discussion of the subject, it may be said
that most of these sedimentary strata are nothing more nor less than
hardened beds of mud (shale), sand (sandstone), and gravel (con-
glomerate). The materials of which they are composed were brought
te the sea by rivers, or were worn from the shores by waves. The
limestone likewise originated beneath the sea, being either the pro-
duot of shells, corals, etc., or a precipitate from sea water, or both,
All sediments deposited in the sea, or in standing water, are spread
ont in beds which are nearly horizontal, and such must have been the
original position of these beds. The trap, on the other hand, is igne-
ous rock, some parts of which were injected into the sedimentary
strata after the latter were laid down, while other portions were
poured out on the surface of the sedimentary beds, and subeequently
covered by later deposits. It is not now possible to eay to what ex-
tent the crystalline schists of the Highlands are altered or metamor-
phic sediments, but it is certain that at least some of them had such
an origin.

THE ORIGIN OF THE PLAIN,

Starting, then, with the premise that many, if not most, of the beds
of rock in the northern part of the State were formed beneath the
gea, and in a horizontal poeition, it is clear that they have been sub-
ject to great disturbance since that time. This being true, it is clear
that the restored surface shown in profile in Fig. 2, Plate IL,, as
well as in the other sections on Plates II., III. and IV. (pp. 16,
32 and 42), was not formed by the simple, equal uplift of the sea
bottom on which the beds had accamulated. Simple uplift should
have left the strata in a nearly horizontal position, while, as a matter
of fact, all of them are highly inclined, and many of them are nearly
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on edge. Simple uplift of the sea bottom, on which the sedimentary
beds accumulated, is therefore not the origin of the restored plane
surface of northern New Jersey.

There is apparently but one way in which the restored plane sur-
face, with the existing rock structure, could have been brought into
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Illustrates positions which strata may assnme with reference to the surface, after
gentle folding and subsequent erosion.

existence. If, in the elevation of the beds of sedimentary rock, the
strata were tilted or folded, they might have been inclined at almost any
angle—depending on the degree of folding (see Figs. 5 and 8). That
tilting and folding of sedimentary beds have taken place many times in
the earth’s history is witnessed by the many mountains produced by
the folding of the strata of the outer portion of the earth’s crust.
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Fig. 6.

Iustrates the way in which the strata of & region may all come to be inclined in a
gliven direction at a nearly constant angle. ’

If strata, after having been folded and lifted high above sea level,
were by any process cnt down to a level or nearly level surface,
much lower than that to which they had been lifted, the result of
the cutting would be a plain, the structure of which would be com-
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parable to that which affeots the restored plain of northern New
Jersey. Not only this, but this is the only way, so far as now known,
by which a plane surface, with such a structure, could be developed.
We must believe, therefore, that the restored plane surface of north-
ern New Jersey was not an original surface, but one which had been
developed from some earlier condition by the cutting off or trunca-
tion of the tilted and folded strata. That such truncation has taken
plaoce, there can be no doubt, for the strata which in Fig. 2, Plate II.
(p. 16) appear to be abruptly cut off at the top, must have had an up-
ward oontinuation at the time they were first elevated from their hori-
zontal position, and thrown into folds or inclined at high angles. The
restored plain of northern New Jersey is therefore a truncated surface.
It is the starting point for the study of present topography, but it is
a surface which had a long antecedent history, and its origin must
now be sketched.
. It should be recalled that the strata of northern New Jersey vary
greatly in hardness. Yet in spite of their unequal resistance to erosion,
it has been pointed out that neighboring crests correspond closely in
height. Even on the restored plain, however, the outcrops of the
harder strata appear not to have been reduced to the level of their
surroundings, but to have constituted low ridges, on the otherwise
base-leveled surface.

There are two conceivable ways in which & level or nearly level
surface could be produced by the degradation of an earlier and higher
one. Either of these processes would be applicable to horizontal
strata, or to inclined or folded beds, and either would be measurably
independent of structare. A plane surface at a low level might be
developed from any sort of surface of greater altitude, either (a) by
subaérial agencies, such as rain, rivers, winds, glaciers, etc., which
might reduce a surface to a new and lower level after it was elevated ;
or, (5) by the sea, which, at many places, is even now encroaching
upon the land along its shores, leaving a plane, submerged surface in
the area over which it has transgressed. Given sufficient time, the
sea might cut far back into land masses, developing, in the process,
A plane surface just below the depth of effective wave action, where
rough surfaces, or plane surfaces at higher levels, had previously
existed. BSubsequent uplift might bring this submerged and wave-
planed surface above sea level. There is, 80 far as known, no third
way by which a plane surface with such a structure as that shown in
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Fig. 2, Plate II, could bave been produced. Plains developed in
these ways are known as plains of subaérial demudation, aud plains
of marine denudation,* respectively. There is the best of reason for
believing that the old plain of northern New Jersey, from which
the present topography has been developed, was formed in the firet
of these two ways, In the following pages such an origin will be
assumed.

HOW RIVERS WORK.

It is here worth while to depart from the immediate forms of
surface presented by New Jersey, in order to study very briefly the
gimple general results of river erosion.

If a land surface were to come into existence by the elevation of
an area of sea bottom, the strata suffering only such disturbance as
gimple uplift necessitated, the surface of the resulting land mass
would be approximately smooth, as the surfaces of land masees go.
That the surface of such a land mass would as a rule not be rough,
is evident from the fact that the bottom of the sea is usually rather
smooth. Much of it, indeed, is 80 nearly plane that if the water were
withdrawn, the eye would scarcely detect departure from plainness.
The sort of surface which a land mass elevated from beneath the sea
would possess, would be similar to that which would exist in southern
New Jersey, if the shallow valleys of the Coastal plain were filled.

Let it be supposed for the sake of the conception which it is wished
to gain, that an area of land formed by the elevation of the sea bottom
reaches an altitude of several hundred feet. 8o soon as it appeared
above the ses, the rain falling upon it would begin to modify its
surface. Some of the water would sink beneath the surface, and find
its way underground to the sea, while some of it would run off over
the surface, and would perform the work characteristioc of streams.
The run-off would tend to gather in whatever slight depressions
there might be in the surface, just as water gathers in little rivulets
on 8 hillside, wherever there are irregularities of slope. The water
concentrated along these lines, being in excess of that flowing over
other parts of the surface, would flow faster; flowing faster, it would
erode the sarface over which it flowed more rapidly. Thus along the

*For criteria distinguishing these two classes of plains, see Davis, Plains of
Marine and Subaérial Denudation,” Bull. Geol. Soc. of America, Vol 7, page 377,
1896.
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lines of principal flow washes or gullies would be started, just as they
may be seen to start on hill slopes to-day under favoring conditions.

Once started, each wash or gully would in some sense be the cause
of its own growth, for the gully developed by the water of one
shower, affords opportunity for greater concentration of water during
the next. Greater concentration occasions faster flow, and faster
flow means more rapid erosion, and this means enlargement of the
depression through which the flow takes place. After a gully is
started, each succeeding shower increases its size, and that in all
dimensions. The water coming in at its head, causes its head to be
worn back into the land, thus lengthening the gully; the water
ooming in at its sides wears them back, thus widening it; and the
water flowing along the bottom deepens it, Thus gullies grow to be
ravines, and further enlargement by the same processes converts a
ravine into a valley.

When by the help of snocessive showers, a valley has been sunk
below the underground water surface (the level to which it would be
necessary to sink wells in the same region), water will seep into it,
and a more or less permanent stream is born. From that time on, the
valley is not immediately dependent on showers for its supply of water.
It is to be noted that & permanent stream does not normally precede its
valley, but that the valley, developed through gully-hood and ravine-
hood to valley-hood by means of the temporary streams supplied by
the run-off of occasional showers, finds a stream, just as diggers of a
well find water. If a valley be supplied with water by springs, it is
as true to eay that the valley found the epring, just as ¢ veins” of
water are found or “struck ” in digging wells, as that the spring
found the valley,

The following diagram (Fig. 7) will help to make the snggested

Pig. 7.
Ilustrates the relations of ground-water to streams.

relations clear. The diagram represents a vertical section of porous
earthy or rocky matter, s s being the surface. At 1 and 2 wells
have been sunk, and between them a valley is seen in croes-section.
The line A" A’ represents the usnal level of the underground water
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surface, and the level at which the water stands in the wells, under
ordinary circumstances. The bottom of the valley being below the
level of the ground-water, the latter tends to seep into it from either
side, and to fill it to the level A, But instead of accnmulating in
the valley as it does in the wells, it flows away, and the water level
on either hand is depressed. Under these circumstances the stream
is constant.

The level of the gronnd-water fluctuates. It is depressed when the

Young valleys.

season is dry, and raised when precipitation is abundant. In the latter
case it may be raised above A’ A’/. The water in the wells then rises,
and the stream in the valley is swollen. In a dry season, the ground-
water surface may be depressed as low as 4/, when the stream wonld cease
to flow. Btreams which flow during the wet season and go dry during
the dry season, are thus illustrated. Ultimately the valley may be
worn below the level of the gronnd-water in the driest season, and
the stream is then permanent.
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If, along the borders of a new-born land mass, a series of valleys
were developed, easentially parallel to one another, they would con-
stitute depressions separated by elevations, representing the original
surface not yet notably affected by erosion (see Fig. 8). These inter-
valley areas might at first be wide or narrow, depending on the
position of the valleys, but in the process of time they would neces-
sarily become narrow, for, once a valley is started, all the water which
enters it from either side helps to wear back its slopes, and the wear-
iog back of the slopes means the widening of the valleys on the one
hand and the narrowing of the inter-valley ridges on the other. Not
only would the water running over the slopes of a valley wear back
its walls but many other processes conspire to the same end. The
wetting and the drying, the freezing and the thawing, the roots of plants
and the borings of animals, all tend to loosen the material on the
glopes or walls of the valleys, and gravity helps the loosened material
to descend. Once in the valley bottom, the running water is likely to
carry it off, landing it finally in the sea. Thus the growth of the
valley is not the result of running water alone, though this is the
moet important single factor in the proocess.

If no farther tributaries were developed, the valleys represented in
Fig. 8 might, in the course of time, widen to such an extent as to
nearly obliterate the intervening ridges. The surface, however, would
not easily be reduced to perfect fiatness, For a long time at least
there would remain something of slope from the central axis of the
former inter-stream ridge, toward the streams on either hand ; but if
the process of erosion went on for a sufficiently long period of time,
the inter-stream ridge would be brought very low, and the result
would be an essentially flat surface between the streams, much below
the level of the old one. In this fashion, a series of rivers, operating
for a sufficiently long period of time, might rednoe even a high land
mass to a low level, scarcely above the sea. The new level would be
‘developed soonest near the sea, and the areas farthest from it wounld
be the last—other things being equal—to be brought low. The time
necessary for the development of such a surface is known as a oyols of
erosion, and the resulting surface is & base-level plain, that is, a plain
as near sea level as river erosion can bring it. At a stage preceding
the base-level stage the surface would be a peneplain. A peneplain,
therefore, is a surface whieh has been brought toward, but not to
base-level.

NEW JERSEY GEOLOGICAL SURVEY



74 GEOLOGICAL SURVEY OF NEW JERSEY.

The successive stages in the process of lowering a surface are sug-
gested by Fig. 9, which represents a series of cross-sections of a land
mass in process of degradation. The uppermost section represents a
level surface crossed by young valleys. The next lower represents
the same surface at a later stage, when the valleys have grown larger,
while the third and succeeding sections represent still later stages in
the process of degradation.

If a land mass, including its marginal sea bottom, were to rise, the
total area of land would be increased by the addition of a new mar-
ginal belt. If a series of rivers and valleys had been established
before the rise, the streams, on reaching the borders of the new land,
would find themselves at the ends of their valleys, and the water
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Pig. 9.
Successive profiles of a laud surface developsd during a cycle of erosion. Dlagrammatic

would find its way thence to the sea by the lowest accessible line.
Thus the stream (and presently the valley) would be lengthened at
it lower end.

The first valleys which started on the land surface (see Fig. 8)
would be almost sure to develop namerous tributaries. Into tributary
valleys water would flow from their sides and from their heads, and as
a result they would widen and deepen and lengthen just as their mains
had done before them. By lengthening headward they would work
back from their mains some part, or even all of the way across the
divides separating the main valleys. By this process, the tributaries
cut the divides between the main streams into shorter cross-ridges.
With the development of tributary valleys there would be many lines
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of drainage, instead of two, working at the area between two main
streams. The result would be that the surface would be brought low
much more rapidly, for it is clear that many valleys within the area
between the main streams, widening at the same time, would diminish
the aggregate area of the upland much more rapidly than two alone
could do.

The same thing is made clear in another way. It will be seen
(Figs. 10 and 11) that the tributaries would presently dissect an

?/‘ ..)'(; ,.-_:—/ .; .«v/ D

Fig. 10.

The same valleys as shown {n Fig. 8, in & luter stage of development. Their lower ends are
represented as remaining constant in position, but they have been lengthened by head erosion
and widened by wash from the sides.

area of uniform surface, tending to cut it into & series of short ridges or
hills. In this way the amount of sloping surface is greatly increased,
and as a result, every shower would have much more effect in wash-
ing loose materials down to lower levels, whence the streams ocould
carry them to the sea. In process of time the result would be the same
88 in the case where there were no tributaries, but the plane (base-
leveled) surface developed under these circumstances would be pro-
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duced in a shorter space of time. Figs. 8, 10 and 11 represent suc-
cessive stages of stream work in the general process of base-leveling.

8o far, the matter seems simple. The process of ercsion thus
sketched would ultimately bring the surface of the land down to &
new and lower level, and the last points to be reduced to this new and
lower level in case the material of the land were homogeneous, would
be the points most remote from the axes of the streams doing the work
of leveling. Bat if the material of the land were of unequal hard-

Fig. 11.

Bame valleys as shown in Fig. 10, in a still later state of development. Compare
with Figs. 8 and 10.

ness, those layers which were hardest would resist the action of erosion
moet effectively., The areas of softer rock would be brought low, and
the ontarops of hard rock (4, Fig. 12) would determine the position of
the ridges on the surface during all the later stages of & oycle. If
there were bodies of hard rock, such as the trap rock in the Triassic
formation, the shale on either hand would be worn down much more
readily than the trap itself, and the latter would, at a certain stage in
a cycle of erosion, stand out prominently. The Piedmont plain is in
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just that stage of erosion in which the trap ridges are conspicuous
(see relief map). The soft shale has been removed from about them,
while they have suffered relatively little reduction in the present
cycle. But if the time were sufficiently long, even these hard ridges
would be demolished, for when the surrounding soft strata have been
worn down as low as running water can wear them—that is, to base-
level—the harder strata still stand at a level where surface-water can
work effectively, even though slowly, upon them, and in spite of their
great resistance they will ultimately be brought down to the common
base-level. It will be seen that, from the standpoint of subaérial ero-
gion, a base-level plain is the only land surface which is in a condition
of approximate stability.

Fig. 12.

Diagram {llustrating how a hard inclined layer of rock becomes a ridge in
the process of degradation.

The proocesses of river erosion would not be essentially different in
case the land mass apon which erosion operated were made up of
tilted and folded strata. The folds would, at the outset, determine
the position of the drainage, for the main streams would flow in the
troughs or synclines between them. The streams, once developed,
would lower their beds, widen their valleys, and lengthen their courses,
and in the long process of time they would bring the area drained
nearly to sea level, just as in the preceding case.

Such is the general process which is supposed to have been in
operation in the subaérial development of a plane surface possessing
the structure which affects northern New Jersey.
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In regions of folded strata, certain beds are likely to be more
resistant than others. When harder beds alternate with those less
resistant, the former finally come to stand out as ridges, while the
outorop of the latter mark the sites of the valleys. The principal
ridges of the Appalachians, as they now stand, are not the crests of
folds, but the outcropping edges of hard layers of rock, from either
side of which the less-resistant beds have been cut down to lower
levels, BSuch are the Kittatinny aud the Green Pond Mountain
ranges, It follows that in a region of folded rocks, and in certain
stages of a oycle of erosion, the ridges and valleys are likely to
alternate with each other, each being ocontinnous for a oconsiderable
distance. . In an early stage of an erasion cycle, the edges of the hard
layers would not have been isolated ; in a very late stage the ridges
would have been brought low; bat at some intermediate stage (see
Fig. 6) the ridge and valley type of topography would be pronoanced,
if there were considerable differences in the resisting power of the
beds conoerned. It is in this intermediate stage that the Appalachian
mountain region finds itself to-day, after having been, in an earlier
cycle, a base-leveled, or nearly base-leveled plain, This type of topo-
graphy in the northwestern part of the State is illustrated both by
the relief map and by the sections on Plate II. (p. 16).

It is important to notice that a plane surface (base-level) developed
by streams could only be developed at levels but slightly above the
sea, that is, at levels at which running water ceases to be an effective
agent of erosion; for so long as a stream is actively deepening its
valley, its tendency is to roughen the area which it drains, not to
make it smooth. The Colorado river, flowing through high land,
makes a deep gorge. All the streams of the high Western plateauns
have deep valleys, and the manifest result of their action is to ronghen
the surface; but given time emough, and the streams will have cut
their beds to very low gradients. Then, thongh despening of the
valleys will cease, widening will not, and inch by inch and shower
by shower the elevated lands between the valleys will be reduced in
area, and ultimately the whole will be brought down nearly to the
level of the stream beds. This is illustrated by Fig. 9.

It is important to notice further that if the original surface on
which erosion began is level, there is no stage intermediate between
the beginning and the end of an erosion cycle, when the surface is
again level, or nearly so, though in the stage of a cycle next preced-

NEW JERSEY GEOLOGICAL SURVEY



-,

PHYSICAL GEOGRAPHY. 79

ing the last—the peneplain stage—the surface approaches flatness.
Indeed the base-level and the peneplain grade into each other. It
is also important to notioe that when streams have cut a land surface
down to the level at which they cease to erode, that surface will still
poesess some slight slape, and that to the seaward. Along the coast,
a base-level is at sea level. A little back from the coast it is slightly
higher, and at a greater distanoe still higher.

No definite degree of slope can be fixed upon as marking a base-
level. The angle of slope which would practically stop erosion in a
region of slight rainfall might be great enough to allow of erosion if
the precipitation were greater. All that can be said, therefore, is that
the angle of slope must be low. The Mississippi has a fall of lees
than a foot per mile for some hundreds of miles above the Gulf. A
small stream in a similar situation would have ceased to lower its
channel before 8o low a gradient had been reached.

UNDERGROUND WATER.

In what has preceded, reference has been made only to the results
accomplished by the run-off. The water which sinks beneath the
surface is, however, of no small importance in reducing a land surface.
The enormous amount of mineral matter in solution in spring-water
bears witness to the efficiency of the work of the waters beneath the
surface, for since the water did not contain the mineral matter when
it entered the soil, it must have acquired it below the surface. By
this means alone, areas of more soluble rock are lowered below
those of less soluble rock. Furthermore, the water is still active as
a solvent agent, after a surface has been reduced to so low a gradient
that the run-off ceases to erode mechanically. It is reasonably cer-
tain that the solvent action of water has been an important factor in
determining the relatively slight altitades of the limestone areas in
the nortliwestern part of the Btate.

OONCLUBION.

From the structure and topography of northern New Jersey, we
conclude that a surface reproduced by filling the valleys would ocor-
respond with a surface which really existed at some time long antece-
dent to the present. From the struoture of this plain we conclude
that it was not formed by the simple elevation of sea bottom, bring-
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ing it into the condition of land, but that it represents a truncated
surface, which, but for the truncation, would have been much higher.
From the approximate correspondence of adjacent elevations, we con-
clude that the truncated surface must have been reduced nearly to
base-level. From the low elevations of hard rock which appear to
have stood above the general level of this surface, we conclude that
the area under consideration was not reduced to an abseolute plain.
From the relation it sustained to the ses, as well as from its present
topography, we conclude that, at the time of its development, it had
a slight southeasterly or seaward slope.

If the topography of the original surface from which & base-level
has been developed was nearly plane, the topography of the base-level
will be much like it, differing principally in being at a lesser altitude.
The two surfaces will, however, be unlike in their drainage. A base-
leveled surface, or a surface which approaches base-level, will be
meandered by streams which had established their courses when the
surface was higher, while a level or nearly level surface formed by
uplift from the sea bed, would, at first, be without notable valleys or
streams.

REJUVENATION OF STREAMB,

After the development of a base-level plain, its surface would
suffer little change (except that effected by underground-water) so
long as it maintained its position. But if, after its development, it
were elevated, the old surface in 8 new position would be subject to
a new series of changes identical in kind with those which had gone
before. A base-leveled surface, meandered by sluggish streams,
would, if elevated notably, be promptly altered. The elevation
would give the established streams greater fall, and they would
re-asenme the characteristics of their youth. The greater fall would
quicken their velocity ; the increased velocity would be accompanied
and followed by increased erosion; increased erosion would reeult in
the deepening of the valleys ; and the deepening of the valleys would
lead to the roughening of the surface. But in the course of time, the
rejuvenated streams would have cut their valleys as low as the
new altitude of the land permitted, that is, to a new base-level. The
process of deepening would then stop, and the limit of vertical relief
which the streams were capable of developing would be attained.
Baut the valleys would not stop widening when they stopped deepen-
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ing, and as they widened, the intervening divides would become
parrower, and ultimately lower. In the course of time they would
be destroyed, giving rise to a new level surface much below the old
one, but developed in the same position which the old one ocoupied
when it origihated; that is, a position but little above sea level.

If at some intermediate stage in the developm ent of a second base-
level plain, say at a time when the streams, rejuvenated by the uplift,
had brought half the elevated surface down to a new base-level,
‘another uplift were to occur, the half completed cycle would be
brought to an end and a new one begun. The streams would again
be quickened, and as a result they would promptly cut new and deeper
channels in the bottoms of the great valleys which had already been
developed. The topographio forms which would result are suggested
by the following disgram, which illustrates the profiles that would be

Fig. 13.

Disgram, croas-section of a valley, illustrating the topographic effect of
rejuvenstion by uplift.

found after the following sequence of events: 1°, The development of a
base-level, 4 4 ; 2°, uplift, rejuvenation of the streams, and a new oycle
of erosion half completed, the new base-level being at B B or 1-1;
3°, a second uplift, bringing the second (incomplete) oycle to a close,
and by rejuvenating the streams, inaugurating the third oycle. As
represented in the diagram, the third cycle has not progressed far,
being represented only by the narrow valley, C. The base-level is
now at 2-2, and the stream represented in the diagram has not yet
reached it.

YT —

Fig. 14.
Profile of the valley of Cedar creek (Ocean county). Vertical scale, X 17.

The rejuvenation of a stream shows itself in another way. The
normal profile of a valley bottom in a non-mountainous region is a
gentle curve, concave upward. Such a profile is shown in Fig. 14,
which represents the profile of the valley of Cedar creek.

a*
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Figure 15, on the other hand, is the profile of a rejuvenated stream,
Wickeoheoke creek, tributary to the Delaware. This valley once had
a profile similar to that shown in Fig. 14. Below B, its former con-
tinuation is marked by the dotted line B C. When the valley of
Wickeoheoke creek had this profile, the Delaware flowed at the level

Pig. 18.
Profile of the valley of the Wickeoheoke creek (Hunterdon eounty), & rejuvenated stream.
This earlier profile corresponded with that of the present time from a to b,

C, between 200 and 300 feet above its present channel. Uplift rejuve-
nated the Delaware and allowed it to deepen its valley to the level .
8o soon as the valley of the Delaware was lowered at the mouth
the Wickeoheoke creek, the velocity of the latter was accelerated, a'
it at once began to lower its channel at this point. The lowering
its channel where it joins the Delaware quickened its velocity ju
above. Thus the point of the valley which was most affected by t

\/_——
© Mg 1.

Cross-section of the Wickeoheoke valley above the point B (Fig. 15). Vertical scale, X 1~
increase of velocity was transferred step by step up stream, and -
point B marks the point to which it has advanced. The Wickeohe«
therefore flows in a valley which belongs to two cycles, Fr
A to B the valley is broad, shallow and old, and was developed in a
cycle earlier than the present. From B to D the creek flows in a
newer valley, excavated in the bottom of the old one in & later cycle.

Fig. 17.

Croms-section of the Wickeoheoke valley below the polnt b, showing the effects of a rejuve-
nation. It will be seen that there is here a new and rather narrow valley {n the bottom of an
old and wide one. Vertical scale, X 17.

The cross-sections of the valley, as shown by Figs. 16 and 17, cor-
respond with this interpretation. The firat of these figures represents
a oroes-section of the valley above B, and the second a croes-section
below that point.

NEW JERSEY GEOLOGICAL SURVEY




PBYBICAL GEOGRAPHY. 83

SECTION II.

THE KITTATINNY BASE-LEVEL OR SCHOOLEY
PENEPLAIN.

The preceding sketch gives the general principles on which the
history of the topography of northern New Jersey appears to be
based. After the rocks had been formed, they were elevated above
the sea to some undetermined but great height, being in places, at
Jeast, mnch folded. The elevation which preceded the development
of the peneplain took place at the same time that the body of the
Appalachian system was brought ont of the ses, and its strata folded
and uplified into mountains. This was at the close of the Paleozoic
era. The elevation was probably gradual, perhape so gradual as not
to involve sensible changes of surface in any limited period of time.
The erosion processes began their work upon the land so soon as it
appeared, but apparently did not keep pace with the elevation. After
8 oertain stage of elevation had been reached, the uplift seems to
have ceased, and the land to have stood without great change of
level for a long period of time. During this time, the rivers which
had been gradually developing on the surface while it was being up- -
lifted, cut their valleys as low as running water could wear them, and
the tributary valleys followed the example of their mains. When
their limits in depth were reached, the widening of the valleys con-
tinued, until all of northern New Jersey, as well as the territory both
north and west of it, was reduced nearly to a base-level but slightly
above the sea. This plain doubtless had a gentle slope to the south-
east, since that is the direction in which the drainage appears to have
discharged. The plain was reduced most nearly to base-level near
the sea, and departed more widely from it farther inland. Indeed,
toward the sea it was a base-level, while remote from it the surface
was only a peneplain. It is not now poesible to estimate even ap-
proximately the thicknesses of the rocks which were removed during
the development of this surface, but it is safe to say that they are to
be reckoned by thousands, rather than by hundreds of feet.

It is equally impossible to define the exact extent of land within
the Btate of New Jersey while this peneplain was developing. The

4.\ )
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crests of Schooley’s mountain and First mountain represent the old
peneplain surface. The general slope from Schooley’s mountain to
First mountain, along a northwest-southeast line, is about thirty-five
feet per mile. Continued to the southeast, this slope would reach sea
level abont the head of Raritan bay. By similar caloulations along
a line farther west, the present slope of the old surface wonld reach
sea level somewhat below Trenton; but it is not certain that the
present slope corresponds with that which existed at the time of the
development of the peneplain. Indeed, it is probable that it does
not; yet, so far as present knowledge goes, it seems likely that during
the development of the peneplain the southern part of the State was
largely beneath the sea. If the area submerged at this time be
thought of as including most of the Coastal plain, the conception will
probably not be far from the truth.

The development of the peneplain followed the uplift of the
Appalachians, and was, therefore, post-Paleozoic. Since the Triassic
strata were involved, it must have been post-Triassic. KEarly in the
Cretaceous period, the southeastern edge of this erosion plain sank a
little, allowing the sea to come in over it and to cover it with a new
series of sedimentary beds. This part of the plain was pre-Cre-
taceous. The surface of the plain, so far as submerged, seems to
have been reduced essentially to flatness. It was a base-leveled rather
than a peneplained surface. Farther from the sea, the surface was
doubtless higher and less completely reduced, and throughout the
Highlands, erosion appears to have been going on while the Cretaceous

- beds were being laid down. In the belief that this was true, Davis *

long since regarded the plain a8 having reached its most perfect
development in the Cretaceous period, and so has called it the Creta-
oceous peneplain, }

The Kittatinny mountain, the crests of the main mass of the High-
lands, the crests of the Watchung and Sourland mountains, the surface
of the Hunterdon plateaun, and the crest of the Rocky Hill range,
represent remnants of the oldest peneplain (or base-level) of which

* % Geographic Development of Northern New Jersey,” Davis and Wood, Proc. Bos.
Boc. Nat. Hist., Vol. XXIV.,

1 If the recent position of Marsh be confirmed (Am. Jour. 8ci, Dec., 1896), mak-
ing the beds of New Jersey which have heretofore been regarded as early Creta-
ceous, Jurassic, the southeastern part of the base level would appear to have been
esgentially completed still earlier; but against the position of Marsh, physical
peology seems to offer insuperable difficulties.
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there is record in New Jersey. To this list should probably be added
the crest of the Palisade ridge (see page 39). This peneplain has
been called by Davis * the Schooley peneplain, since about Schooley’s
mountain there are considerable areas where the general character of
the old surface is still preserved. It has been called by Willis + the
Kittatinny base-level,} from the even crest of the Kittatinny moun-
tain which marks its summit.

The remnants of the Bchooley peneplain, which still persist in
spite of all subsequent erosion, are approximately represented on
Plate VIII.

Bince Davis’ suggestive essay was published, the Cretaceous pene-
plain has been found to extend far beyond the limits of New
Jersey. Davis§ himself recognized its extension much beyond the
State. Hayes and Campbell || have found it in the southern Appala-
ohians, abd Willis § has described it farther north. The same pro-
cesses which developed the plain in New Jersey seem to have been in
operation &t the same time throughout the whole Appalachian system,
and the topography of the whole province is in harmony with that of
New Jersey. The level-crested ridges of Pennsylvania, and of the
States to the south, are the topographio equivalents of the Kittatinny
range, developed at the same time, by the same means, and to aboat
the same extent.

The Bchooley peneplain finds its correlative in New England, and
those given to bold generalization have seen, in various elevations of
the Mississippi basin, the crests of an old base-level of the same age.
For these last generalizations, there seems, as yet, insufficient basis.

* Loc. cit.

t “The Northern Appalachians,” Nat'l Geog. Monographs, Vol. I, 1595.

1 It is an open question whether this old erosion plsin should be called a pene-
plain or a base-level. If the latter term is ever applicable to any surface, it would
appear to be applicable to at least a large part of the surface developed in northern
New Jersey during this cycle. On the other hand, some parts of it were certainly
not flat—departed indeed so far from flatness that the term peneplain is more appro-
priate. It is desirable to have one term to cover the whole area as developed at
this time, and for this purpose perhaps the term peneplain is on the whole
preferable.

¢ “The Rivers and Valleys of Pennsylvania,” Nat'l Geog. Mag., Vol. L, 1889.

| “ Geomorphology of the Southern Appalachians” Hayes and Campbell, Nat’l
Geog. Mag., Vol. VI, 18956. Also, Hayes—*The Northern Appalachians,” Nat'l
Geog. Monographs, No. 7, 1895.

1 “The Northern Appalachians” Nat'l Geog. Monographs, No. 6, 1885.
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SECTION III.

THE CRETACEOUS DEPRESSION.

After the Schooley peneplain had reached an advanced stage of de-
velopment, its sontheastern portion, which had reached the stage of a
base-level plain, was depreseed, allowing water to stand upon its
surface.* Whether that part of the plain which was not submerged
sank, stood still, or rose is not now known. While the water stood
over the submerged southeastern margin of the plain, the Creta-
ceous formations were deposited upon it. How far to the north the
sea transgressed the former laud surface is not known, bat the rem-
nants of the Cretaceous beds in the vicinity of S8and Hills, north
of Monmouth Junction, show that the northward extension of the
Cretaceous beyond its present outcrop was oonsiderable. The base ot
the Cretaceous here is a little less than 200 feet above tide, and the
top of that part which remains has an elevation of about 300 feet.
It is hardly probable that the top of the formation as it now stands
represents its original summit, for erosion must surely have removed
something from its upper sarface. It is, therefore, probable that at
least all the surface of the central part of the Btate which now stands
at a level as low as 300 feet was covered by the Cretaceous, and it
may have extended much farther north. Davis long since advocated
the view that some formation now removed by erosion once extended
over the southeastern part of the Schooley peneplain, reaching much
farther north than the line indicated. It was supposed by him that
this formation was the Cretaceous, for he says 1 that the Crecateous
completely covered the Triassic formation “in the middle and south-
west side of the Btate.” There is now reason to believe that a younger
formation, probably the Miocene (or Beacon Hill) extended farther
north than the Cretaceous, or, at any rate, that such a formation ex-
tended far north later than the Cretaceous. So far as the arguments
which Davis advances are concerned, the younger formation which
covered the edge of the old peneplain might as well have been Miocene

#*The oldest Cretaceous beds, the Raritan, are not believed to be of marine
origin. They, nevertheless, denote a sinking of the bed on which they rest.
t Loc. cit., p. 402,
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a8 Cretaceous. When Davis wrote, the former northern extension of
any formation younger than the Cretaceous was not known,

It seems very doubtful whether either the Cretaceous or Miocene,
or any other formation younger than the Trias, ever oovered the
Hunterdon plateau, for this platean seems to represent the surface of
the Bohooley peneplain, and to have suffered little erosion since.
Had the Cretaceous, or any younger formation, ever crossed it, the
oomplete removal of this younger formation (for no trace of it now
remains) would hardly have left so plane a surface at the old pene-
plain level. Davis’ argument for a former covering on this part of
the Trias, is based on the courses of ocertain streams, His argument,
while plansible, is not altogether conclusive, and seems not to have
sufficient force to outweigh the considerations on the other side.

While the southeastern base-leveled border of the peneplain was
submerged, the Cretaceous beds were deposited on its surface, The
sediments seem to have been derived from the northwest, from which
it is inferred that the ares draining in this direction had not all been
reduced to a base-level Daring the submergence of the coastal part
of the peneplain (base-level), therefore, the more inland partion was

still being degraded.
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SECTION IV.
POST-CRETACEOUS UPLIFT.

THE BEGINNING OF THE SEOCOND CYCLE OF EROSION.

Later, 2 movement in the opposite direction set in, and that part of
the old plain which had been submerged and covered by the Creta-
oeous was lifted above the sea, while that part which had not been sub-
merged was lifted to a position much higher than that which it had
previously oocupied. The seaward slope of surface of the old Schooley
plain, as measured by its remaining crests, is rather more than a pene-
plain which so closely approached a base-level would be likely to pos-
sese. From this it is inferred that the peneplain has been tilted seaward
since its development. It is not certainly known whether the tilting
took place during the uplift which followed the deposition of the
Cretaceous beds or at a later time, but it is at least possible and per-
hape probable that, as the uplift took place, the northwestern portion
of the State was lifted more than regions farther to the southeast, tilt-
ing the peneplain seaward at the same time that its average elevation
was increased. Not only this, but there is some reason for believing
that its southeastern margin suffered deformation (unequal uplift).
Russell * has pointed out that the trap of the Palisade ridge is prob-
ably continuous beneath the surface with that of the Rocky Hill
raoge. Davis 1 has subscribed to this view, and Kiimmel thinks it
probable, '

In support of the position that the Palisade ridge and the east end
of the Rocky Hill range are parts of one trap sheet the middle portion
of which is now buried, stands the patent fact that the Palisade ridge
declines notably and regularly to the south, toward the interruption,
while the Rocky Hill range declines (though less notably) to the east,
likewise in the direction of the break. Again, between the ends of
the ridges, as they now appear, there are some small outcrops of
trap, at low levels, which may represent the crest of the buried trap
sheet. If the two ridges be parts of one trap sheet, the apparent

* Annals of the New York Academy of Science, Vol. L, 1878, p. 241.
t Loc. cit.
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break in the continuity between the south end of the Palisade ridge
and the east end of the Rocky Hill range may be the result of the
lesser uplift in that section as compared with that to the north and
west. This differential movement may have begun in the sinking
which preceded the uplift, so that the part of the trap sheet which
does not now appear, was more deeply buried during Cretaceous time
than that which is exposed.

As the peneplain and its submerged seaward border were elevated
the uplifted surface consisted of two distinct portions—1°, the part
which had not been submerged, and, 2°, the part over which the
Cretaceous beds had been laid down. On the former there were
already streams and valleys, the streams beiug sluggish and the valleys
shallow; on the latter, as it emerged, there were no valleys or streams,
As that portion which had not been submerged was lifted up, the
streams which had meandered slowly acroes it near their base-level
became more active, and began to cut their channels deeper.

It is probable that these streams were located on the softer forma-
tions as distinot from the harder, for in the course of their develop-
ment streams tend to shift their channels to such positions. Thus,
in Bussex county a stream probably followed the present course of
the Delaware, while others flowed through Kittatinny valley, and
still others oocupied the sites of the Musconetcong and Pohatoong.
The Kittatinny mountain and other belts of hard rock formed the
low divides, for such belts had probably not been brought so low as
their surroundings during the development of the peneplain.

The uplift brought the preceding (the S8chooley peneplain) cycle of
erosion to & close, rejuvenated the streams, and inaugurated a new
oycle. With the elevation, the process of erosion started over again,
much as in the first cycle, except that the streams were now organized
and adjusted to the rock structures over which they flowed, whereas
in the first oycle the development of the streams was the first step in
the process of base-leveling.

It was at this time that all the streams of the northern part of the
Btate began to sink their valleys into the Bchooley peneplain. It was
at this time that the Delaware begau the long task of excavating the
great depression which now lies at the western base of the Kittatinny
mountain ; that the streams of the Kittatinny valley began to work
out the great trough which now separates the Highlands from the
Kittatinny crest to the west, carrying the material which filled it to
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the sea ; that the Musconetcong and Pohatoong rivers began the exca-
vation of their present valleys, and that the streams of the Highlands
began their more difficult task of lowering their valleys through rock
which was more resistant.

The changes in surface accomplished in the period of erosion which
immediately followed the uplift of the Cretaceous, cannot now be dis-
tinguished from those which took place at a later time. It seems
probable that the period of erosion following the Cretaceous uplift
was long, but that the surface of the State stood so low that the rate
of erosion was slow, and that, as a result, great changes were not .
wrought.

As that part of the former peneplain (base-level) which had been
covered by the Cretaceous came up out of the ses, it possessed no
valleys. The valleys which had been developed upon it in its earlier
history had been obliterated by the deposits made during the Creta-
ceous submergence. When the streams descending from the older
formations to the northwest reached the area covered by the Creta-
ceous beds, their waters were therefore obliged to choose new paths to
the sea across the nearly emerged surface. Their oourses were deter-
mined by such inequalities of slope as the new surface possessed.

The streams which flowed to the sea from the elevated peneplain,
therefore, had two portions—an upper, flowing in old valleys, and a
lower, making new valleys across the Cretaceous beds. The areal
extent of the territory brought out of the sea at this time is not
known, but it is probable that half the Coastal plain at least was
brought above the sea, so that the streams were greatly lengthened at
their lower fnds.

In so far as there was a border of Triassio rock between the High-
lands and the Cretaceous, not covered by the latter, it was crossed
by the streams from the Highlands. On the whole, these beds
yielded to erosion more readily than the harder rocks of the north
and northwest, and less readily than the softer rocks to the south and
southeast. The extent of the erosion accomplished at this time in
this area is not known, sinoe it has not been discriminated from that
which followed.

On that part of the present Triassio plain which had been covered
by the Cretaceous, and which was, at the close of the Cretaceous,
brought above sea level, the streams were likewise active, Here,
because of the less-resistant rock over which they flowed, the chances
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were, so far forth, favorable for their rapid cutting. On the other
hand, the altitudes appear to have been so slight that the streams had
not great velocity, and henoe did not develop great valleys. What-
ever valleys the streams excavated at this time in that part of the-
Triassio plain which had been ocovered by the Cretaceous, were sub-
sequently filled, and need not be here discuseed.

Over all the Jand area south of the present Piedmont plain, that is,
over all that part of the Coastal plain which was at that time land,.
valleys were in process of development. Many minor streams of
which there now remains no record were doubtless in existence,
draining the land area covered by the Cretaceous beds. Theee minor
streams were in part tributaries of the larger ones flowing down from
the older formations to the north, and in part independent streams,.
developed de novo on the Cretaceous surface as it emerged from
beneath the sea.

These suggestions as to the drainage of the Cretaceous area, in the
post-Cretaceous period of erosion, are based on general principles, not
on the record of fact, for the facts are not now to be had. Had the
land surface remained permanently above the water from that time to
the present, the history of the topography would be more simple;
but such is not the fact. All that can be said of the erosion which
immediately followed the uplift of the Cretaceous beds, is that the
streams were everywhere active, and that they everywhere developed
valleys of such size as the elevation of the land, the character of the
rock, and the duration of the period made possible.
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SECTION V.
THE MIOCENE BSINKING.

After a long period of erosion, lasting, so far as the northern half *
of the State is concerned, at least through the Eocene period of geologi-
cal history, the southern portion of the area which had been land
again sank, letting the sea in over considerable areas which had been
above its level.

Daring this submergence the old land surface, now below the water,
was mautled by a new formation which filled the depressions and
obliterated the irregularities which the post-Cretaceous streams had
made, just as the Cretaceous beds had previously obliterated the un-
evennesees of the surface on which they were laid down.

The formation (or formations) deposited during this submergence
has been discussed in the Annual Reports of recent years, under the
name of Beacon Hill, and has been referred tentatively to the Miocene.
It seems possible, however, that the Miocene and Beacon Hill are
eeparable. If not, the latter represents the last stage of the former.
8o far as the topographic history of the State is concerned, the
geological relations of the Beacon Hill and Miocene do not appear to
be of importance, and they will here be spoken of as one formation.

The Beacon Hill formation was deposited in considerable part on a
surface which had once been land, and which had been subject to
erosion throughout the long period of time which had elapeed since
its emergence from the sea, at the close of the Cretaceous. As already
indicated, it is not now possible to say how much erosion it had suf-
fered ; but its long exposure as a land surface must have resulted in
much erosion wherever it was sufficiently high to allow runniug
water to operate effectively.

Erosion was probably considerable along the northern portion of
the area which the Cretaceous originally covered, and in the territory
to the northwest, but it is far from certain that the Cretaceous surface

. of that part of the Coastal plain now covered by the Beacon Hill
rmation was deeply eroded before the deposition of the latter. The

* Eocene beds ia the Coastal plain show that some parts of this plain were below
a level during some (the early) part of the Eocene.
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base on which the Miocene rests appears to be nearly plane. Its
plainness may be due, so far as now known, either, 1°, to its failure
to be roughened while it was land (because it was too low), or, 2°, to
its havibg been base-leveled ; but, in the light of present knowledge,
the former seems more probable than the latter.

The submergence which preceded the deposition of the Beacon Hill
formation was extensive, letting the sea in over all the area then
covered by the Cretaceous, and over most if not all of the Trias from
which the Cretaceous had been removed during the post-Cretaceous
erosion interval. The Beacon Hill formation may have extended even
farther north than the Cretaceous had done, and quite oertainly
farther north than the Cretaceous did at the time of the deposition of
the younger formation. It probably covered the Watchung moun-
tains as far north as the Passaic, the Sourland Mountain plateau, and
reached to the base of the Hunterdon plateau. From Pattenburg to
Pompton the Beacon Hill may bave covered all the Trias, even
reaching and perhaps croesing the margin of the Highlands (crystal-
line schists) at some points between High Bridge and Bernardsville.
The same formation covered the southern part of the Palisade ridge,
if not the northern, and all of Staten Island, The map, Plate IX.
(p. 93), gives some idea of the extent of the maximum submergence
during the period when the Beacon Hill formation was deposited.

After the deposition of the Beacon Hill formation, the area over
which it had been spread was again elevated, and the history of the
topography of all that part of the State which was covered by the
formation, so far as it can now be read, dates from this re-emergence
of the surface covered by the Beacon Hill formation.
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SECTION VI.

THE POST-MIOCENE (BEACON HILL) UPLIFT—THE
PRE-PENSAUKEN CYCLE OF EROSION.

A. IN THE APPALACHIAN ZOKNE.

In the northern part of the State, not covered by either the Creta-
-ceous or Beacon Hill formations, erosion may have gone on ocon-
tinaously from the time of the post-Cretaceous uplift to the time of
the uplift which brought the Beacon Hill formation above the water.
If that part of the State which was not submerged when the Beacon
Hill formation was depositing, partook of the downward movement
which brought the larger part of the State below the sea, erosion in
‘the former may have been checked, so long as the depression lasted ;
‘but of this there is no topographic record, or at least none which has
been made out. The excavation of the great valleys of the northern
part of the State began with the post-Cretaceouns uplift, and continued
long after the uplift which brought the Beacon Hill formation into
the position where it was subject to river erosion. From evidenoe
furnished by the northern part of the Btate, it is not now possible to
say whether the larger share of the excavation is to be assigned to the
-time before or the time following the deposition of the Beacon Hill
formation, but the phenomena of the region farther south point to
‘the conclusion that the larger part of the post-Cretaceous erosion
followed the deposition of the Beacon Hill formation. Since the
erosion sccomplished between the deposition of the Cretaceous and
Beacon Hill formations caunot be distinguished, in this zone, from
that which followed the deposition and uplift of the latter, the results
.of both will be regarded as parts of one cycle.

To this cycle belongs the excavation of the great Kittatinny
valley. Daring this long interval of erosion, lasting from the close
of the Cretaceous to post-Miocene time, the streams flowing over the
relatively soft strata of this valley appear to have lowered their courses
essentially to a new base-level accordant with the new position of the
land. Afler having attained this depth, the valleys appear to have
been widened, until & broad plain, ten to twelve miles wide and 500
to 600 feet below the Kittatinny crest, had been developed. This new
plain is now represented by the crests of the low ridges in the Kit-
#atinny valley—crests which rise 900 to 1,000 feet above the sea, as
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the land now stands. An idea of the surface of the Kittatinny valley,
as it was at the close of the cycle now under oonsideration, may be
obtained by supposing the sub-valleys of the great valley to be filled
up to the levels of the intermediate ridges. These sub-valleys are of
later origin, and belong to a later oycle. Fig. 18 represents the croes-
section of the valley as it is now (full line), and as it is believed to have
been when its broad bottom was first developed as a plain (dotted line).

758 SEA LEVEL.
Fig. 18.

Cross-section of Kittatinny valley as it now is (full line), and as it was at the close of
the pre-Pensauken erosfon cycle (dotted line).

While the Kittatinny valley was being excavated, the Delaware
valley was being enlarged by the stream which flowed through it.
The eastern border of the valley then excavated reached the western
base of the Kittatinny mountain. The tops of Wallpack and Hog
Back ridges, corresponding in level with the Kittatinny valley as it
then was, represent the valley plain of the Delaware at this stage.
The Flatbrook and Millbrook valleys between these ridges and the
Kittatinny mountain are of later origin, corresponding with the sub-
valleys of the great valley on the east side of the Kittatinny range.

The excavation of the Kittatinny valley, on the one hand, and of
the Delaware on the other, left the Kittatinny range between. This
range, the axis of which is the Ouneida conglomerate, came to be a
ridge or mountain because of its superior power of resistance. The
general principles involved in its isolation are the eame as those
involved in the isolation of the trap ridges (see Fiig. 12). The higher
inclination of the strats, in the case of the Kittatinny mountain, gives
the ridge steeper slopes, and the greater altitude of the region where
it ocours, acoounts for its greater elevation.

The superior hardness of the Oneida caused it to become a divide
at an early stage in this cycle. As a result, the tributaries to the
Delaware from the east were small, and made little headway in this
obdurate rock. The streams which flowed down the east slope of the
range to the Kittatinny valley were likewise small, and during the
whole of the long period of time involved in the development of
the broed Kittatinny valley, 600 feet below the crest of the range,
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they did nothing more than develop narrow, gorge-like valleys in
the mountain, which merely notched its crest. Even the Delaware,
oonsiderable stream as it was, made but a narrow valley, a part of
the Water Gap, through the Kittatinny range during this time.
Culver’s gap, and the lesser gap near Catfish pond, probably had
their beginning before this time. They were probably occupied by
streams in the Schooley cycle, and these streams held their courses
sufficiently long in the succeeding cycle to out the gape to their
present depths, The process by which the streams abandoned their
oourses, leaving their former valleys through the range wind gaps, is

Fig. 19.
Diagram illustrating & condition of drainage favorable for the development of a wind gap.

illustrated by Figs. 19 and 20. In the first of these figures, two
streams are represented as crossing the outcrop of a hard layer of
rock. Both have cut gorges through it, but the gorge of A is greater
than that of B. The tributary Cis,therefore,in a position favorable for
development, and its head may work back so as to tap the stream B at
D. Theresult is represented in Fig.20. The gorge formerly oocupied
by B is no longer oocupied by a stream, and has become a wind gap.

At the same time that the Delaware and the streams of the Kit-
tatinny valley were doing the work indicated, the Musconetcong and
Pohatoong valleys were likewise in prooees of excavation, and reached
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stages comparable with that of the Kittatinny. Both developed
plains of some width, and at levels somewhat lower than that of the
Kittatinny valley, as the streams which excavated them were nearer
the sea. In the vicinity of Washington, the plains then developed in
the two valleys were at a level which is now 400 or 500 feet above
the sea. Near Hackettstown, farther up the Musconetoong, the cor-
responding plain is abont 600 feet above tide.

P %

Fig. 20.
Disgram {llustrating the development of & wind gap from the condition of drainage repre-
sented in Fig. 19. The wind gap is below 17, where the stream B* (Pig. 19) formerly crossed the
hard layer.

B. IN THE HIGHLANDS.

‘The Pequannock, Rockaway and Wanaque rivers, croesing the
harder crystalline schists, excavated their valleys less rapidly than
the rivers of the Appalachian zone. On the other hand, the schists
were less registant than the Oneida conglomérate of the Kittatinny
range, and these streams were therefore able to open wider valleys
than the Delaware where it crossed the Kittatinny monntain. Where
the streams of the Highlands, like the South Branch of the Raritan
from Califon to Naughright, had courses along the ontcrop of a
belt of softer rock, their valleys became more capacious. But the
valley of the South Branch was retarded in its development, even
where the rock was easily eroded, by the fact that the stream, after

7’
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crossing the rock which was aun easy prey to erosion, was obliged to
croes a stretch of obdurate rock—between Califon and High Bridge.
The valley above, no matter how easily the rock was eroded, could
not be cut below the level of the resistant rock farther down the
stream. The resistant rock below Califon, therefore, limited the
depth of the valley above.

It was at this time that the remarkable High Bridge-Greenwood
Lake valley (see page 23) was chiefly developed. The Pequannock
seems to have held its present course throughout the cycle, developing
the valley which it now oecupies, while some of its tributaries, much
smaller than itself, but flowing on softer rock, opened valleys which
were more capacious, though not deeper. This was especially true
in the region south of Newfoundland. The principles involved are
illustrated by the following figure.

Pig. 21.
Diagram illustrating conditions under which tributaries may come to have valleys much
wider than that of their main, where the rock is of unequal hardness. The rock represented
by 4 A 13 harder, and that within the area B B softer.
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The even crests of the mountain 3_.3,85 remnants of the
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hooley.peneplain,

PLATE IX, B,
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C. ON THE PIEDMONT PLAIN.

Outside the Highlands, on the Piedmont plain to the southeast,
the streams found less resistance to their work of degradation. Much
of the Triassic formation base-leveled in the previous cycle had been
covered by the Cretaceous beds, The formations of this period
probably extended as far north as the Sourland and Watchung
mountains, and possibly still farther. It probably did not reach the
border of the Highlands in the western or in the northern part of the
State, and there is no conclusive evidence that it did so at any point.
The Cretaceous beds covering the Trias were soft, largely unindurated,
and in the erosion interval which followed the uplift of the Creta-
ceous, the streams flowing out from the Highlands doubtless cut down
their channels with ease to such depths in the Cretaceous as the alti-
tade of the land permitted. Then came the submergence which
allowed the deposition of the Beacon Hill formation, and this in turn
was followed by the uplift which brought the new formation above
the sea.

Since the Triassic formation is believed not to have been com-
pletely covered by the Beacon Hill formation, some of the streams,
as they emerged from the Highlands on the north after the uplift fol-
lowing the deposition of this formation, flowed over, 1°, a stretch of
Trisseic rock, and then, 2°, over a surface which was covered with
the Beacon Hill formation. Through the Highlands and to the
border of the newly-emerged formation they oocupied established val-
leys, but below that border they were obliged to choose new courses
across the featureless plain,

During the period of erosion which followed the Cretaceous uplift,
the great valley between the Palieade ridge and First mountain was
probably begun through the agency of the southward-flowing drain-
age. During this time, also, it is probable that the area of soft shale
enclosed by the hard Watchung mountains on the east and the High-
lands on the west, was being lowered by streams which had no more
than narrow valleys where they crossed the hard trap ridges of First
and Second mountains on their way to the sea. During this time,
also, the North and South Branches of the Raritan were doubtless
making for themselves considerable valleys in the Triassic and Creta-
ceous beds which they crossed after leaving the Highlands, while
lesser streams, flowing toward the Delaware in western Hunterdon
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county, were developing valleys on that part of the Trias which had
probably not been covered by the Cretaceous.

However great the depressions 1°, between the Palisade ridge and
First mountain, 2°, between Second mountain and the Highlands,
and 3°, along the branches of the Raritan, had become before the
Miocene-Beacon Hill submergence, they were filled, or largely filled,
with the formation then deposited. When the surface emerged after
the depoeition of that formation, the streams, undaunted by the
obliteration of their previous work, attacked the new surface with
all the vigor of youth.

On reaching the margin of the recently-emerged Beacon Hill for-
mation, the streams flowing out from the Highlands on the north
found their way across it as best they might, outting valleys in it just’
as they had in the Cretaceous before. New streams and valleys also
came into existence on the new land surface, developing just as streams
and valleys normally do. From this time on, the erosion history is
relatively clear. Both the new valleys and the lower extensions of
the old ones were dependent for their position on the slopes of the
surface. Both were therefore consequent streams,

Plate X, shows the drainage of that part of the State which was
ocovered by the Beacon Hill formation as it is conceived to have estab-
lished itself after the uplift which inasugurated the post-Beacon Hill
(pre-Pensauken) oycle of erosion. The drainage shown on the map
is, in some of its details, more or less hypothetical, but of its general
ocorrectness there can be little doubt. It will be seen that the course
of the drainage was different, in some important respects, from that
which now obtains.

The surface covered by the Beacon Hill formation may be divided
for convenience into two parte—1°, the area where the indurated Tri-
assio formation (ghale, sandstone, trap, etc.) beneath was well above
sea level after the subsequent uplift; and 2°, the area where no in-
durated formation rose sufficiently high to be reached by stream erosion.
The first of these areas lay to the north, the second to the south, their
line of junction corresponding approximately with the Fall line (see p.
5) which separates the Piedmont plain from the Coastal plain. While
erosion was going on in both these regions, after the uplift of the sur-
face covered by the Beacon Hill formation, the resultant phenomena
were different. In the former, the streams, after cutting through the
soft Beacon Hill beds, found themselves flowing on the harder Triassic
rock, while in the latter they continued, to the end of their history, to
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EXPLANATION OF PLATE X.

This plate shows the drainage as it is believed to have established itself on the surface of the
Beacon Hill formation. The original limit of the Beacon Hill formation to the northwest is
suggested by the Itne C E or C D, to the northwest of which the streams are represented by
dotted lines. Their courses on the Beacon Hill formsation are represented by full lines. The
shaded part of the map represents the area which was brought nearly to base-level dnring this
(the pre-Pensauken) erosion cycle.

B. H.~Beacon Hill. A, H.-=Atlantic Highlands.

(102)
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work in formations which were mainly not indurated. This distinc-
tion is to be looked upon as no more than a general one, for the
Cretaceous beds beneath the Beacon Hill formation were not altogether
homogeneous, and some layers were measurably resistant.

In both regions, the positions of the streams, as they established
themselves on the surface of the Beacon Hill formation, were de-
pendent on the slope of the surface. Put where the Triassic beds
beneath the Beacon Hill formation were well above sea level, the
streams, in course of time, cut through the upper formation into the
Trias beneath,

The surfaee of the Trias thus reached by the streams, may itself
be divided into two parts—(a) that where no Cretaceous intervened
between the Beacon Hill and the Trias, and (5) that where Cretaceous
beds still remained. The Triassic surface on which the Cretaceous
was deposited, appears to have been nearly smooth (base-leveled)
when the deposition took place, so that jn the latter of the two cases
mentioned above, the Triassic surface reached by the streams was

Fig. 23.

1llustrating the stratigraphic conditions referred to in the nccompanying text.
4 B—B8ea lovel.

nearly plane. On the other hand, the surface of the Trias from
which the Cretaceons had been removed before the deposition of the
Beacon Hill formation (C D), may have been marked by more con-
giderable valleys and inter-valley divides, There ia little evidenoce,
however, that the surface had been greatly roughened by erosion in
the post-Cretaceous-pre- Beacon Hill erosion period. The whole series
of relationships here referred to are expressed diagrammatically in
Fig. 22.

Had the streams of the oycle of erosion which begau with the
uplift of the Beacon Hill formation, corresponded in position with
those of the post-Cretaceous erosion period, the streams of the former
would have occupied the old valleys of the latter, when they had cut
down to the proper level. But the streams established themeelves
on the Beacon Hill surface according to its slopes, and iu complete
disregard of buried valleys beneath, except in 80 far as they influenced
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the topography of the surface. As a result, it sometimes happened
that a stream, after cutting throngh the Beacon Hill formation, found
iteelf flowing on the Triassic surface in complete disregard of the
topography which had been developed at an earlier time. Such
streams are said to be superimposed.

Where the underlying surface of the Trias was nearly smooth, it
was sometimes composed of rock of unequal hardness. Thus, in the
Cretaceous erogion oycle, the region about Rocky hill appears to
have been reduced nearly to base-level, the interval of erosion having
been long enough to reduce the trap and the Lockatong shales, hard
as they are, to about the same level as the softer Brunswick shales *
about them. The Cretaceous beds which had covered this region had
not been removed at the time of the deposition of the Beacon Hill
formation. When the streams which took their courses on the latter
had cut through the upper formations, they found themselves flowing
across the surface of the Trias without regard to hard and soft layers.
In such cases, also, the streams are said to be superimposed. In the
one case they flowed on the discovered formation in disregard of its
topography and structure, and in the other in disregard of its structure
only (see Figs. 23 and 24).

A long series of changes in the courses of the streams must have
followed their discovery of the Triassic beds beneath the softer beds
above. These changes resulted in the adjustment, or partial adjust-
ment, of the streams to the structure and topography of the formation
on which they found themselves. Adjustment on the part of streams
oonsists primarily in—1°, the shifting of their courses so as to avoid,
so far as possible, hard layers; and 2°, the shifting of their courses so
as to flow, so far as possible, along the strike of the strata. This
tendency to flow along the strike is especially marked where the
strata are of unequal hardness. The methods by which these adjust-
ments take place are somewhat complex, but they are based on very
simple principles, the most important of which is that softer rooks
erode more rapidly than harder ones. It wasadjustment which robbed
Culver’s gap of the stream that made it, changing it from a water gap
to a wind gap; that is, to a gap through which water does not flow.
Further illustrations of adjustment which took place at this time will
be noted farther on.

There may have been streams superimposed on the Trias, where
Cretaceous beds intervened between it and the Miocene; but since

* Kiimmel, Annual Report for 1896.
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the inequality in hardness between the Beacon Hill formation and
the Cretaceons was not great, the topography and structure of the
lower of these formations (the Cretaceous) did not affect the courses of
the streams to the same extent as the topography and structare of the
Trias,

In the region where the Triassio surface beneath the Beacon Hill
formation was not above sea level, or so little above it as not to be
reached by the cutting streams, there was less inequality of hardness
to cause the streams to shift their courses, Yet the Cretaceous beds

Diasgram illustrating superimpoaition of streams. A stream flowing in the direction 4 B
has a course in disregard of both topography and structure,

are by no means uniform, and their heterogeneity is sufficiently
great to have had some influence on the streams, and on the topog-
raphy which they fashioned.

The Hackensack valley.—In the post-Cretaceous erosion interval, a
valley of undetermined depth had been excavated between the Pali-
sade ridge and First mountain. During the Beacon Hill submer-
gence, this valley was largely filled, so that, on the re-emergence of
A. Z.

Fig. 24.

Diagram {llustrating superimposition of streams. A stream flowing in the direction 4 B
has & course in disregard of structure.

the sarface in post-Beacon Hill time, re-excavation began. It was
during the period of erosion which followed that the final excavation
of this valley was begun, and carried, not to its present depth, but to
a depth accordant with the stand of the land at that time.

Except for that part of the Passaic system which comes from west
of Becond mountain, the drainage of this region probably corresponded
closely with that of the present time. It is not probable that the
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Watchung mountains on the one hand, and the Palisade ridge (or at
any rate its north end) on the other, were so completely buried beneath
the Beacon Hill formation as not to affect the surface, If these ridges
did not exist as such at the time of the post-Beacon Hill uplift, they
must soon have assumed a ridge-like character, for erosion ocould not
have lowered the hard trap as rapidly as it brought down the less ob-
durate sands, gravels and clays, which had just been deposited, or the
shale and sandstone beneath. If, therefore, these elevations were not
ridges or divides at the beginning of the post-Beacon Hill erosion
cycle, they soon became such, for no streams except large ones could
long have held their courses across them. If, therefore, the streams
(except the Paseaic) flowing southward between the Palisade ridge
and First mountain did not, at the outset, assume their present or
essentially their present positions, they soon acquired them, for they
ocould not have been long in adjusting themselves to the rock structure
which they discovered as soon as they had cut through the Beacon
Hill formation.

TE. b

- -2
‘::;_m\fr_-kv~ . A B

Fig. 35.

Cross-section of the Hackensack valley from Palisade ridge to the Highlands a little south
of the Btate line. The dotted line represents the surface of the valley as it is believed to have
existed at the close of the pre-Pensauken cycle of erosion. The full line represents the present
profile.

The level to which the great valley between the Palisade ridge and
First mountain was brought during this period of eroeion is now
marked by the low ridges and swells of sandstone or shale which rise
100 to 200 feet above the gemeral level of the broad depression
in which they stand. It is not known how far erosion had proceeded
in this region in post-Cretaceous and pre-Beacon Hill time, but in its
later excavation, the valley was developed by the removal, first, of
the Beacon Hill formation, and of any remnants of Cretaceous which
had escaped removal until this time; and second, by the wearing
down of the Triassic sandstone beneath.

The Palisade ridge to the east of this valley rises at its northern
end 200 to 300 feet above the lesser sandstone ridges which mark the
bottom of the valley as it was at the close of this period of erosion,
while First mountain to the west rises 400 to 500 feet above them.
Fig. 256 represents a oroes-section of the Hackensack valley as it now
is (full line), and as it is believed to have been (dotted line) at the
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close of the erosion cycle (or partial cycle) now under consideration,
the same cyole as that which developed the Kittatinny valley. From
the proportions of the great valley developed at the time under con-
sideration, it is clear that the erosion interval was long.

During the development of this great valley it is probable, though
hardly certain, that the Pompton river, after gathering in the waters
of the Pequannock, Wanaque and Ramapo, flowed eastward across
Second and First mountains at Little Falls and Paterson, as now. It
is deubtful if the Rockaway joined this system, and the upper basin
of the Passaic was quite certainly drained along another line.

The Upper Passaic valley—It was at the time of the develop-
ment of the great Hackensack valley that the extensive flat west
of the Watchung mountains (later the basin of the extinct Lake Pas-
sais) was developed ; or if it had been partially developed before
the deposition of the Miocene, and then filled by the later beds,
it was now re-developed. The drainage from this region was then
very different from that which now obtains in the same region.
The capacions Upper Passaic basin was drained by a stream which
cromed Second and First mountains, near Summit and Millburn
respectively, and flowed thence direct to the sea (Fig. 4, p. b1),
instead of following the present roundabout course of the Passaic.
The broad flat northwest of Second mountain was developed by
this stream and its tributaries. That this was the course of the
drainage is inferred from the facts already cited. The divide be-
tween the drainage system which discharged acroes First and Second
mountaing at Summit and Millburn, and that which crossed the
same mountains at Little Falls and Paterson, is not known. It
seems quite as likely that the Rockaway joined the lower system as
the upper. How the Pasaaic river came to take its present circuitous
oourse will be stated later.

No region illustrates better the topographic effect of hard and soft
rock than the upper basin of the Passaic. While the hard trap ridges
of First and SBecond mountains had only broad notches cut throaugh
them at Millburn and SBummit respectively, the country above (west
of ) these ridges, being of soft rock, allowed the development of very
wide flats at the same time. Thus the main stream and its tributaries
developed, above the ridges, a broad plain essentially as low as the
level of the relatively narrow valleys acroes the ridges themselves.

The extent of the erosion in this region, like that between the Pali-
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sade ridge and First mountain, indicates that the erosion interval was
long.

The branches of the Raritan.—As in the other cases, so also in the
valleys of the branches of the Raritan the erosion of this period is
not separable from that which followed the post-Cretaceous uplift.
From the standpoint of topography, the erosion of the two periods
seems to belong to the same cycle. Daring this cycle, the stream
which oocupied the valley of the South Branch of the Raritan was
outting its upper course through relatively hard rock. From Succa-
sunna Plains to Califon, the rocks were less resistant than from Cali-
fon to High Bridge, and the valley was made more capacious in the
former stretch than in the latter. But when the stream escaped from
the Highlands at High Bridge, it found itself on the Triassic con-
glomerates and shales 50 soon as it had cut through such beds of the
Cretaceous and Beacon Hill formations as may have covered them,
and its valley was immediately expanded. For the first few miles
of its course below High Bridge, the expansion was not great, for
the trap of Cushetunk mountain on the one hand, and the obdurate
beds of the Humterdon plateau on the other, restricted its develop-
ment; but once beyond these formations of hard rock, the stream
developed a valley which expanded to a wide plain.

The eame was true of the valley of the North Branch. 8o long as
it and its tributaries flowed over the crystalline schists, their valleys
remained narrow, but where they reached the Triassio shale north of
Bedminster, they expanded promptly and formed a great plain, which
became continuous to the south, with the plain of the South Branch.
The extent of these valley plains is conolusive evidenoe of the con-
giderable duration of the erosion interval.

The plains then developed by these streams and their tributaries are
now represented by the low, flat divides between Bedminster on the
northeast and Flemington on the southwest, rising to heights of a
little more than 200 feet above the sea. The same plain was con-
tinuned westward beyond the SBouth Branch proper, in the basin of the
Neshanic, and still farther west, through the broad depression which
separates the Hunterdon platean on the north from the Sourland
Mountain plateau on the south. The configuration of this part of
the plain, which rises toward the west, its highest portion being
within three or four miles of the Delaware river, seems to indicate
that the drainage between the plateaus mentioned was chiefly to the
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eastward, by way of the Neshanmic, to the Raritan river, not to the
westward to the Delaware. The divide between these drainage
gsystems is still in this position. For this there is good reason in
the fact that along the course of the Raritan, as it then flowed (see
Plate X, p. 102), there was less hard rock than along the course of
the Delaware. The former, therefore, deepened its valley more
rapidly than the latter, and gathered to itself the drainage of the
larger part of this area.

In the vicinity of Somerville, nearer the main streams and farther
down their courses, the areas that seem to correspond with those just
referred to are less than 200 feet high, South of Millstone, and
between that village and New Brunswick, the corresponding surfaces
are about 130 feet in elevation, and similar heights are found on cor-
responding surfaces about Metuchen, and between that village and
New Brunswick, and between New Brunswick and Sand Hills, near
Monmouth Junction. It is a notable fact that the existing remnants
of this old surface are quite as high about New Brunswick as about
Somerville, much farther up the stream. If the rock about New
Brunswick were notably harder, this would explain the difference,
but since, with local and minor exceptions, it is not, the explanation
is to be sought along other lines.

The explanation of this peculiarity of sarface is probably to be
found in the fact that the two branches of the Raritan, after joining
in the vicinity of the village of SBouth Branch, did not follow their
present course much below Somerville. After reaching a point a
little below that city, the Raritan turned southward up the present
valley of the Millstone to the point where this stream is joined by
Stony brook. Thence its course was up the present valley of Stony
brook to Port Mercer, where Stony brook makes & remarkable bend.
Thence it flowed to the southwest over the low divide (which now
nowhere rises above 60 feet) between Stony brook and Shipetankin
creek, down Shipetaukin creek to its junction with the Assanpink,
and thence down the Assanpink to the Delaware. With this course
for the]master stream, it is not strange that the plain developed at
this time should have been as high about New Brunswick, which was
not close to a large stream, as about SBomerville, which was.

With the Raritan flowing in this course, its valley became wide in
the vicinity of Somerville and Millstone, where the bed-rock was
relatively soft, and much narrower from Griggstown to Kingston,
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where the rock was relatively hard. Below the latter point, after
passing the hard trap of Rocky hill, the valley again became wide.*
This being the course of the Raritan, it is easy to understand the
presenoce of the great valley plain extending from Trenton northeast to
Penn’s Neck and beyond, a valley the capacity of which is altogether
out of keeping with the size of the streams which now oocupy it.

Since the Raritan river assumed this course after the uplift following
the deposition of the Beacou Hill formation, it must be that the
Rocky Hill ridge did not then exist as a topographic feature. It
was probably completely buried by the Cretaceous and Miocene, and
the Raritan flowed across it unheeding, and turned to the southwest to
join the Delaware.

Whea, after cutting through the Cretaceous and later formations,
the Raritan found its channel on the Triassic rock beneath, it doubt-
less deepened its bed less rapidly. It seems probable that the surface
of shale on either side of the trap was as high, or nearly as high, as
the surface of the trap itself; for the Triassic surface in this region
had been base-leveled before the deposition of the Raritan. Sub-
sequently it had been buried by the Cretaceous, which in the suoceed-
ing erosion interval had not been entirely removed. The Raritan,
therefore, probably found itself flowing on the trap, and on the shale
north and south of the trap, at about the same time.

These relationships apparently offered a good opportunity for ad-
justment, Had there been a vigorous stream working its head to the
westward from the vicinity of Raritan bay, north of the Roeky Hill
range, it might have tapped the Raritan north of this trap ridge and
carried it off to the east. But the initial slopes after the uplift of
the Beacon Hill formation appear to have been such that for some
distance east of the Raritan the streams were flowing to it, instead of
eastward to the sea.

Again it might be thought that a tributary to the Delaware head-
ing back to the east morth of Rooky hill, might have reached the
Raritan and carried it off captive to the west. But the difficulties in
this direction were greater than in the other, since a tributary from
the Delaware, to have captured the Raritan, would have been obliged

* 1t should be borne in mind that the depths and widths of valleys here referred
to are not those of the present time. The valley plains here considered are those
developed at the time indicated—plains which, about SBomerville, Millstone and New
Brunswick, now stand at elevations of 130 feet to 150 feet
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to work its head back on the hard Lockatong shales, even if it could
have avoided the trap. Meantime, the Raritan, being a large stream,
was able to lower its valley across the hard trap of Rocky hill
rapidly enough so that no other valley heading back either from the
east or west,;could offer it a more favorable route to the sea. Hence

S o
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Pig. 28.
Illustrating probable adjustment of streams across the Rocky Hill range west of the Millstone.

it held its course acroes the Rocky Hill range to the end of the cyocle
now under consideration.

It is probable that some small streams which at the outset crossed
the site of the Rocky Hill range, were diverted to some other course
as soon a8 the removal of the softer shale allowed the trap to stand
out as a ridge. This was probably true, for example, of streams
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which descended to the southeast from the Sourland Mountain
platean, Thus the stream (Fig. 26) heading near 4 (northwest corner
of the map) may at the outaset have followed the courses 4, B, C, D, to
Bteny brook ; and the stream heading at E (southeast of the last) may
have followed the course E, F, G, H. But Beden’s brook, then triba-
tary to the Raritan (now to the Millstone), heading back from the
Raritan, which flowed through Rocky hill, offered these streams a
lower line of flow in that direction, and of this they were quick to
take advantage. Thus Rocky hill, west of the main stream, became a
divide.

Throughout the post-Beacon Hill period of erosion, then, the
Raritan river was tributary to the Delaware. This course of the
Raritan river determined the direction of many tributary streams.
The streams occupying the position of Bound brook, Green brook
and Ambrose brook likewise flowed to the southwest as now, joining
the Raritan not far from the village of Bound Brook. From the
Sourland Mountain country, which is believed to have been covered
by the Beacon Hill formation, the streams flowed partly to the south-
west to the Delaware and partly to the southeast to the Raritan.
From the east and southeast, streams likewise flowed to the west and
northwest toward the master stream from the vicinity of Jamesbarg,
Dayton, Hightstown and Newtown. It seems probable also that
from even farther east the drainage was toward the Raritan and
Delaware, instead of directly to the ocean. It is well possible that
South river itself joined the Raritan, and through it the Delaware.

The southerly course of the Raritan below the junction of its two
branches was doubtless determined by the initial slope given the sur-
face at the time of its uplift, after the deposition of the Miocene.
But below Rocky hill, instead of continuing in its southerly course
it turned to the southwest. 'What was the obstacle which prevented
it from holding its course to the south across the Coastal plain?

There is some reason to believe that the low belt along the Fall
line from the head of Raritan bay to Trenton was all along a zone of
weakness, If during the uplift after the deposition of the Beacon
Hill formation there was a slight sag along this belt, or a lesser eleva-
tion as compared with the territory on either side, the result wonld
have been to give the surface over which the Raritan flowed, from
Somerville to Penn’s Neck, a slope to the sonthward, a slope with
which the course of the stream to the latter point agreed. If there
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was a relative depression along the belt in which the Fall line lies,
the Raritan could not have continued its course to the south beyond
the axis of the sag belt (Penn’s Neck), for beyond that axis the slope
was to the north or northwest. On reaching this axis, therefore, the
stream turned so as to flow along it. BSince the southwest direction,
rather "than the northeast, was chosen, it must be inferred that this
was the direction of greater slope.

A alight excess of uplift along some such line as X Y (Plate X.)
would have had the same effect as a depression along the Fall line; in
deflesting the stream to the southwest. It is to be noticed that the
Delaware river, coming down from the north, was likewise deflected
to the southwest, and that just below the point where the Raritan
joined it. The initial course of the Delaware may not have corre-
sponded exactly with the preeent, but it does not appear to have
departed widely from it. Such a depression, or such an elevation, or
both, would have served to turn the Delaware river into its present
southwest course below Trenton, at the same time that the Raritan
was turned from the south to the southwest along the old course now
abandoned. It does not appear that either the sag or the uplift was
great, and perhaps the best single line of evidence for the existence
of either is found in the course of these two streams. The course of
the Delaware has persisted throughout all later time, but the changes
in the oourse of the Raritan are among the most considerable changes
which the drainage of New Jersey has suffered since the time now
under consideration. The only other changes comparable in impor-
tance are those affecting the Passaic system.

Duration of the pre- Pensauken erosion cyole.—The duration of the
post-Beacon Hill erosion period, as shown by the great development
of valley plains north of the Fall line, was great. To this conclusion
the broad valleys between the Palisade ridge and First mountain,
between Second mountain and the Highlands, and along the North
and South Branches of the Raritan, a8 well as aleng the courses of the
stream made by the union of these branches, bear unmistakable testi-
mony. On the other hand, it is to be noticed that these valley plains
became greatly expanded only where the underlying rock was relatively
soft. Where the streams, after cutting through the Beacon Hill forma-
tion, found themselves on the non-resistant shales, wide valleys were
developed ; but where they found themselves crossing the outerops of
trap, the valleys were not greatly expanded. While, therefore, the

8‘
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erosion which followed the uplift of the Beacon Hill formation was
great enough to bring broad belts of land along the main streams
where the rock was soft, nearly to base-level, it was not great enough
to bring the hard rock to the same level, except along the immediate
channel of the larger streams. Indeed, the hard layers of trap rock,
such as Rocky hill and the Watehung mountains, isolated by the
removal of the soft shale on either hand, were little affected, except
where crossed by streams. Through Rocky hill, at Kingston, the
Raritan cut no more than a narrow, gorge-like valley. While the
Pasesic, at Summit and Millburn, and the Pompton, at Little Falls
and Paterson, cut wide valleys through First and Second mountains,
they were still narrow as compared with the great plains developed
by the same streams where the rock was less resistant.

Stand of the land.—During most of this erosion cycle, the surface
of the Piedmont plain seems to have stood at a tolerably constant
level. If there were oscillating movements they are not now recorded.
The altitude at which it stood was somewhat less than that of the
present time; that is, the crests of the Watchung and Sourland
mountains, cut down but little since the beginning of this cycle, were
a little lower than now, and all of the formations now existing were
lower than at present by an amount ranging from something more
than 100 feet nearly to sero.

Nomenolature.—This period of erosion lasted long enough to develop
extensive base-levels in the vicinity of the main streams where the
rocks were soft. From the great development of such surfaces in the
area about Somerville, Davis proposed to call it the Somerville*
peneplain, Elsewhere he has called it the Tertiary peneplain, a name
which was meant especially to distinguish it from the Cretaceous
peneplain and to indicate that it was of later development.

Neither of these names is satisfactory, although each is based on a
sound principle. The name first mentioned, the Somerville plain, is
meant to suggest a locality where the plain may be seen to advantage ;
but unfortunately for the name, Somerville does not stand on the
plain developed at this time, but in a broad valley below it, a valley
developed at a later time, It is true that the plain is well shown
within a few miles of Somerville, but that does not make the name an
ideal one. There is, unfortunately, no city or village of any con-

# % Geographic Development of Northern New Jersey,” Proc. Bos. Soc. Nat. Hist..
p- 391, .
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siderable size situated upon the plain which seems to afford a good
name for it. In the Piedmont plain (Trisssic), the villages of
Franklin Park, Middlebush, Clyde, Voorhees, Adams Station, Deans
Station, Ewingville, Lawrenceville, Pluckamin, Bedminster, White
House, Lamington, Reaville and Clover Hill stand upon it; bat
no one of these places is sufficiently well known to make its name a
good one for the plain.

The name Tertiary is based on another principle, viz., that of
giving to the plain the name of the period when it was developed.
The name Tertiary was used primarily to distinguish this plain from
the Cretaceous peneplain of earlier date, and to give some idea of its
date of origin. But on this basis the name is no longer satisfactory,
however appropriate it may have been when first suggested. The
Tertiary periods represent an exceedingly long interval of time, and
it is now known much more definitely than this name indicates, when
the plain in question attained its best development. A later sub-
sidence brought much of the peneplain below sea level, and a new
formation was deposited upon it. This formation was the Pensauken,
and since the plain was at its best just before the submergence which
allowed the Pensauken beds to be deposited, it is propoeed to call it the
pro-Pensauken peneplain. This locates its time of origin in terms of
a formation which has now been clearly defined. In time it seems to
have been near the close of the Tertiary.

D. THE PRE-PENSAUKEN EROSION CYCLE IR THE
OOASTAL PLAIN.*

While the great valleys between the Palisade ridge and First
mountain, and between Seocond mountain and the Highlands, were
being excavated, and while the broad plains along the North and
South Branches of the Raritan were being developed, the lesser
streams of the Coastal plain were likewise active.

At the beginning of the pre-Pensauken cycle of erosion, the Coastal
plain in New Jersey is to be thought of as a rather featureless plain,
the highest belt of which lay along the line X Y (Plate X., p. 102).
From this axis there was a very gentle slope both to the northwest and
to the southeast. Along the axis itself there was perhaps a slope to
the northeast aud southwest, for the uplift appears to have been

* In this sub-section and in what follows, I have drawn largely upon data colleoted
by Mr. Knapp, and have made use of some of his conclusions.—R. D. 8.
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slightly greater along its central portion than at either end. Unequal
uplift along this line, resulting in the deformation here suggested, has
taken place at some time, though possibly it was not until later.

About the margins of the Coastal plain, as it emerged from the sea
with its cover of Besocon Hill sand and gravel, streams began to
develop (see Plate X., p. 102). On the east and south they flowed
directly to the sea; on the west they flowed to the Delaware, and on
the north and northwest, north of the axis X ¥, they flowed to the
northwest, joining the Raritan,

8o soon as formed, each of the numerous small streams began at
onoe to deepen and widen and lengthen its valley. While these
streams were much smaller than many of those (like the Raritan)
which flowed over the Piedmont plain, they were nevertheless not so
far behind them in the results which théy effocted as their difference
in size might lead one to infer, for while the larger streams farther
north were working away at shale and trap, the smaller streams to
the south were sinking their valleys in unindurated sands, olays and
marls. While the larger streams farther north were developing the
great plains which have been referred to, the smaller streams likewise
brought considerable areas within their drainage basins to the con-
dition of fluvial plains. The river plain along one drainage system
widened until it became oonflaent with that of its neighbor systems
ou either hand, and the result was that by the end of the erosion
aoycle the marginal portion of this part of the State (see Plate X), was
brought down eseentially to base-level. To the north, this plain was
continuous with the pre-Pensauken peneplain in the Triassic area, or
Piedmont plain. The pre-Pensauken peneplain was, therefore, an
area of wide extent, covering a considerable part not only of the Tri-
aseio area, as now exposed, but of the Coastal plain as well.

While the streams were working at the borders of the Coastal
plain on all sides, their work was very unequal. Along the western
border flowed the Delaware, joined by a series of tributaries com-
parable to those which flowed to the south and to the east directly
to the ocean., Bince valleys normally develop headward, it will be
seen from the map (Plate X) that the streams of the Coastal plain
were all headed for its central portion. It is not apparent that the
streams flowing to the northwest had any pronounoced advantage over
those flowing to the southeast, or that the latter had any advantage
over the former, except such as the differences in the character of the
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rock offered; bat it is probable that the streams flowing from the axis
X Y (Plate X.) northwest to the Raritan and Delaware had rather
higher gradients than those flowing to the southeast, and that erosion
along the northwest side of the plain was therefore somewhat more
rapid than elsewhere,

In addition to the advantage of slightly higher gradients, it is
probable that the character of the formations also favored erosion in
the region northwest of X Y. This was perhaps not true until the
streams had cnt through the Beacon Hill formation into the Creta-
ceous beneath, but the greater altitude of the surface along the axis,
and the greater slope to the Raritan and the Delaware, allowed the
streams to cut through the Beacon Hill formation in this region
sooner than elsewhere. It is probable, also, that the Bescon Hill
formation was thinner here than to the southeast, and it is certain
that the base of the Cretaceous was higher, In deepening their
valleys, therefore, the streams reached the Cretaceous earlier along the
northwest side of the plain, than in the area sontheast of the axis 4 B.

Reaching the Cretaceous formations beneath the Beacon Hill beds,
the streams encountered s heterogeneous structure. The principal
points in the structure of the Cretaceous beds which influenced the
erosion of the cycle which followed the emergence of the Beacon Hill
formation are (1) the slight dip of the beds to the sonth of southeast,
and (2) the unequal resistance of the various layers of the formations
themselves,

The Cretaceous formations are divisible into three principal eeries,
These are (1) the Raritan formation, lying at the base; (2) the Clay
Mar]l or Matawan series, lying in the middle, and (3) the Marl
eeries, including the Lower Marl, the Red Sand, the Middle Marl
the Lime Sand and the Upper Marl of Cook, or the Navesink, Red
Bank, Rancocas and Manasquan marls of Clark.* The first and
second divisions, as well as the third, are capable of subdivision, each
being made up of layers of different constitution and of different
powers of resistance. '

The Raritan formation is made up of a series of beds which are
principally clay, but which nevertheless contain seams, and in places
considerable pockets and layers of sand and gravel. On the whole,
the constitation of this formation is markedly heterogeneouns, and

*Annual Report for 1893, p. 334. More recently (Maryland Geological Burvey,
Vol. I, Part IIL) Clark proposes to set off the upper part of (2) and the lower part
of (8), under the name of the Monmouth formation.
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heterogeneity of composition favors erosion. As a whole, therefore,
the Raritan formation is easily eroded.

Next above the Raritan formation, and like it dipping gently to
the southeast, lies the Clay Marl (Matawan) series, which constitutes
the second major division of the Cretaceous. It consists of alternating
beds of sand, clay and marl, and is, on the whole, an easily-eroded
formation. Its various layers, however, possess very unequal powers
of resistance. Some are highly ferruginous, and in the changes which
the beds have undergone since their deposition, certain portions have
become more or less completely cemented. The cementation has fre-
quently affected the layers of sand, converting them into sandstone,
cemented by iron oxide. Such a layer of sandstone occurs at many
points near the middle of the Clay Marl series, and the exceptional
resistance which this cemented layer offers to erosion has caused it to
give rise to notable prominences, so that, at the end of the cycle, many
low hills marked its outcrop acroes the State. The sand beds where
not cemented, and a notable stratum of micaceous clay, are the least
resistant members of the Clay Mar] series, and the clay beds and the
cemented sand have withstood erosion moet efficiently, Iron oxide,
apparently derived from this formation, has sometimes been carried
down by underground waters into the Raritan sands beneath, cement-
ing them into more or lees firm sandstone.

In general, it may be eaid that the Raritan and Matawan forma-
tions are more easily eroded than the uppermost division of the Creta-
ceous, and that the streams were most effective on these formations,
both in this oycle and the next. This was partly because of the
greater elevation of these formations.

The third group of formations of the Cretaceous is the Marl series
lying above the Clay Marls, or Matawan series. This series is, on the
whole, more resistant than the beds below, and has been less deeply
eroded. One result of its greater resistance to erosion is that its north-
ern edge is marked by a steep, often scarp-like face (see S, Figs. 1-3,
Plate X1.) The lowermoet division of the Marl seriee—the Lower
Marl—is more easily eroded than the Red Sand immediately above it.
The base of the Middle Marl, which overlies the Red Sand, is very
commonly cemented, and the Red S8and—itself a more or less resistant
formation—together with the cemented bed of the Middle Marl at
its top, has given rise to some of the more striking topographic features
of the Coastal plain. It is the cemented layer at the base of the
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Middle Marl, lying on the top of the Red S8and, which has given origin
to the narrow, ridge-like divides and elongate hills in the vicinity of
Beacon hill and Telegraph hill, and to some of the hills between Red
Bank and Atlantic Highlands. Above the cemented bed at its base,
the Middle Marl is more easily eroded.

The Delaware and the Raritan rivers, below Trenton and Rocky
Hill, respectively, both had their courses along the strike of the Cre-
taceous beds. It follows that the tributaries from the southeast had
their courses acroes the outcrop of the beds essentially at right angles
to the strike, while the tributaries to these tributaries, that is, the
streams of the third order, had courses essentially parallel to the
master streams. Since the streams tend to bring their courses into
parallelism with the strike of the beds over which they flow, the
streams of the third order soon adjusted their courses to the strusture
of the Cretaceous, when not in adjustment at the outset.

It should be noted that the structure of the Beacon Hill formation
itself was much like that of the Cretaceous, so that the adjustment
here referred to began, and was perhaps perfected before the streams
had cut through the former to the latter. Perfeot adjustment in the
upper formation, however, might not have meant perfect adjustment
in the lower.

The more easily eroded beds of the Raritan and Matawan series
offered exceptional advantages for the development of the streams
of the third order, the courses of which were parallel to the strike.
This system of stream adjustment facilitated the rapid degradation
of the region, and helped the streams to develop broad plains,
and together, a broad peneplain, almost a base-level, bordering the
Delaware and the lower course of the Raritan. Above the peneplain
the more resistant layers of the Raritan and Matawan formations
rose, forming low but sometimes abrupt hills and ridges. Near the
middle of the Matawan there is a bed of ferruginous sand, often
cemented by iron oxide into 8 more or less firm sandstone. Along
the line of the outerop of this bed, the surface was not brought to
base-level in this cycle, and at the end of the cycle the outorop of
the bed was marked by a series of low hills which still persist.
Here belong, among others, the 121-foot hill two miles southeast of
Bordentown, the 110-foot area in the vicinity of Mansfield, the 108
and 106-foot hills southeast and south of Mansfield Square, the 115-
foot hill one and one-half miles southeast of Deans Station, the 100-
109-foot hill a mile west of Columbns, and the 103-foot hill north-

west of Jacksonville (Burlington county).
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The nppermost member of the Clay Marl series was likewise some-
what more resistant than that jast below, and as a result it was in many
places not degraded to the same extent as the next underlying bed,
and gave origin to low hills lying just northwest of the scarp-like
outerop of the Marl series.*

The upper portion of the Clay Marl series is, on the whole, more
easily eroded than the lower portion, and therefore afforded good
opportunity for the development of wide valleys along the line of its
outorop. The easily-eroded micaceous clay near the top of the series,
and therefore but little below the base of the Marl series, tended,
on the one hand, to push the base-plain of erosion to the southeast, well
to the base of the marls, and on the other to make the beds of the
Mar] series, some of which were more or less cemented by iron oxide,

stand out in a soarp-like face as degradation progressed (see Fig. 27).

Fig. 27.

Profile, partially diagrammatic, showing the effect of the inequalitles in the Cretaceous
beds on topography. The section is at right angles to the strike of the beds.

The general result of the unequal resistance of these main divisions
of the Cretaceous was to develop a belt of low land along the outcrope
of the Raritan and Matawan series (interrupted more or less by the
hills along the outcrop of the cemented layers of the latter), and to
leave the outcrop of the Marl series as a belt of high land, with a
scarp-like face to the northwest and a gentler slope to the southeast.

The pre-Pensauken erosion cycle went on uninterruptedly, so far as
can now be seen, uutil that part of the Coastal plain outside the irregu-
lar line a, b, o, d, ¢, f, Plate X., p. 102, had been brought nearly to
base-level. At its close there was a peneplain around the eastern,
southern and western portions of the Coastal plain. From the vicinity
of Trenton, the plain stretched northeast to the head of Raritan bay.
Sections L., I1., ITI. and I'V., Plate XI.(p.122),taken across this pene-
plain along the lines 7-7, 2-2, 83, 4—4 of Plate X, serve to show
the profile of the region at the time. From them the extent of the

%18 is this bed which Clark now makes the base of the Monmouth formatioa.
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EXPLANATION OF PLATE XIL

The 8ections I., 11, III. and IV. are along the lines I-1, 2-2, 3-3, and 4-;, respectively, of
Plate X. In each section 8§ represents theacarp face of the Marl series. In each section the
dotted lines 4 B represent the pre-Pensauken peneplain, and in each the dotted lime ¥
reprecents the deformed Cretaceous base-level.

(122)
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peneplain is seen. Eroeion of a later date has modified the surface as
it was at the close of this oycle, but in these sections the line 4 B is
the restored surface of the peneplain as it then existed. The promi-
nences which, in the profile, stand out abeve the peneplain level, 4 B,
were prominences at the close of the oyole. They stood somewhat
higher above the peneplain at that time than now.

From Sections I.and II. it will be seen that the peneplain A B was
8 broad flat, bordered on the northwest and southeast by high, steep-
sided hills. In Bection III.,the peneplain 4 B is quite as wide as in
Bections I. and II., but the border highlands are not so high. In
Bection I'V ., the peneplain is much narrower, and the uplands bordering
it to the northweset and southeast are low. By reference to Plate X.,
it will be seen that the breadth of the peneplain A B, in Bection IIIL., is
definitely related to Rancocas creck—is, in fact, the work of this creek
during this cycle.

The pre- Pensauken peneplain in the basin of Rancooas oreck.—How
Rancocas creek chanced to outstrip its neighbors in lowering its
drainage basin, carrying the pre-Pensauken peneplain along its course
far to the southeast, as indicated on Plate X., is an interesting ques-
tion. The explanation is probably to be found in the loeal variation
in the character of the Cretaceous and Beacon Hill terranes. These
variations are of such a character, and 8o located, as to have afforded
the Rancocas favorable opportunity for effective work.

Of the variations in the Beacon Hill formation which may have
favored erosion in the basin of the Rancocas, little can be said, since
the formation itself has been almost entirely carried away. The
character of the Cretaceons beds, however, is known, and seems to
afford an adequate explanation of the great erosion of this creek and
its tributaries.

The upper Cretaceous beds are not uniform from northeast to south-
west. The Raritan and the Matawan series remain much the same
in the basin of the Rancocas creek as elsewhere, but traced from the
northeast the Lower Marl becomes more granular and less compact,
and at the same time thinner. Both its change of texture and its
diminishing thickness work to the advantage of stream erosion. The
Red S8and which belongs next above the Lower Marl stratigraphically,
and which to the northeast is the most potent factor in forming the obtru-
sive range of high hills extending sonthwest from Navesink Highlands,
becomes thinner to the southwest, and Mr. Knapp thinks is either
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entirely absent in the basin of Rancocas creek or changes its character
notably. In the vicinity of Rancocas creek, the Middle Marl also is
more easily eroded than to the northeast, for in the latter direction this
member of the Cretaceous series is often cemented by iron oxide, and
has been a potent factor in developing and preserving the range of
high hills and sharp-crested ridges of which Beacon hill and Tele-
graph hill are examples. This “shelly marl,” as it has been called
on account of its cementation, is, like the Red Sand, a hill-making
bed, but in a difforent sense. The Red 8and bed is itself so thick in
the northeastern part of its outcrop that it constitutes the hills, while
the Middle Marl only furnishes a capping which helps to preserve
their crests. This phase of the Middle Marl is entirely absent in the
baein of Ranoocas creek. The higher members of the Marl series,
vis., the Lime Sand and the Upper Marl, are present in the basin of
Rancooas creek, and both are eroded with facility.

The great development of the base-level plain in the basin of the
Rancocas is therefore to be connected with the variation in the char-
acter of the Cretaceous beds in this region, variations which directly
facilitate erosion. It is mentioned especially in this conneotion as
affording a good illastration of the manner in which one stream out-
strips another in the struggle for existence, when the cause is not,
at first sight, obvious,

Bpeoial point is given to the suggestion that it was the local varia-
tion in the character of the Cretaceous beds which made the great
flat of the Ranoocas drainage basin possible, by the fact that Crods-
wicks creek, which was fully as large as the North Branch of the
" Rancooss, and which pushed its headwaters during this erosion cycle
nearly as far to the southeast as did the Rancocas, was able to cut for
itself only a comparatively narrow valley across the high marl belt
in the vicinity of Cream Ridge, a valley two miles wide at most,
whereas Rancocas oreek at the same time totally obliterated the high
land along the outorop of the marls, for a distance of more than
fifteen miles, excepting only two little cone-like hills, Mount Holly
and Mount Laurel.

The Beacon Hill formation, which overlay the Cretaceous, may
have likewise favored erosion in the basin of Rancocas creek, as
against the region farther northeast. The only reason for suspecting
that this may have been the fact is that the Beacon Hill formation,
Jjust south of the basin of the Rancocas, is somewhat different in com-
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poeition from that which lies to the northeast, indicating that the
material was derived from a different source.

The variations in the Beacon Hill formation suggest that, at the
time of its deposition, the sediments came to the sea from several dif-
ferent sources by several different routes. Two of these were the
Delaware and Schuylkill rivers. The material brought down by the
Delaware was spread out near its mouth in the form of a huge fan,
while that brought down by the Bchuylkill, reaching the sea water
near the present site of Philadelphia, was likewise spread out in
another huge fan southeast of Camden. The Rancocas creek oocupies
the position which, it is believed, marked the contact of the Delaware
fan with that of the Schuylkill. It is well possible, therefore, that the
depositional surface along the line of this creek was slightly lower
than that on either hand at the outset, If this be true, it wonld have
favored the ready development and the rapid progress of a stream in
this locality, in which case the Rancocas had an advantage over its
neighbor streams from the beginning.

The structure of the Cretaceous—the more resistant Red Sand and
Middle Marl overlying the lees resistant Raritan and Matawan for-
mations—gave the pre- Pensauken peneplain on the northwest border of -
the Coastal plain an abrapt southeastern limit. Along the course of
the Delaware there was a similar scarp along the east base of the pene-
plain. This was especially true south of Cooper’s creek, where the
uplands lying east of the peneplain often present an abrupt front
to the west. Here, however, the scarp was formed by the Beacon Hill
(and Miocene), especially where the gravel member of the Beacon Hill
was sufficiently heavy to form a protecting cap for the underlying
sands. The Beacon Hill gravel here served the same fanction in the
development of topography as the Red S8and and the Middle Marl far-
ther northeast. That the Marl series does not here play a more con-
spicuous part is due in part to the fact that its surface was not suffi-
ciently high above sea level.

All along the west side of the Coastal plain the tributaries to the
Delaware developed plains like that of the Rancocas, but less extensive.
The streams flowing south and east to the ocean, the Maurice river,
the Great Egg Harbor river, the Mullica river, Toms river, the
Manasquan river and Bwimming river, were likewise developing
valley plains along their courses—plains which, individaally, were
comparable with the plaina of the tributaries to the Delaware. The
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Mullica and Great Egg Harbor rivers, especially, sunoceeded in
developing wide plains, which extended well back into the heart of
the Coastal plain. The plain of the Mullica, developing from the
east, extended so far west as to virtually meet the head of the plain
of the Rancocas, which was developing from the west. At the close
of the cycle, the central portion only of the Coastal plain remained
well above the peneplain level. Even this was much dissected by
valleys.

The stand of the land in the Coastal plain during the pre- Pensauken
erosion oyole.—It is now possible from the topography at some points
on the Coastal plain to determine the approximate stand of the land
at the time this erosion was in progress. This is determined by the
present altitude of remnants of the old peneplain which must have
been developed not far above sea level. In this way we learn that
the Coastal plain did not at that time stand as high as now. In the
vicinity of Beacon hill, the present summit of the elevations stood
about 250 feet above sea level ; that is, about 150 feet lower than now.
The summit of Mount Holly stood about 150 feet above the sea, or
about 30 feet lower than now. At Glassboro the surface of the land
" was only about 90 feet above the ses, an elevation somewhat less
than the present. From these; relative elevations it is clear that the
surface between these points has since undergone differential uplift.

Deformation.—The Mount Pleasant hills are nearly as high as the
Rocky Hill range, which belongs to the S8chooley cyale, but the forma-
tions out of which the Mount Pleasant hills were carved were not yet
in existence when the Schooley peneplain was developed. It is clear,
then, that in post-Cretaceous time the Cretaceous formation and all
that lay above it along the line of this range of hills, was elevated
more than the south edge of the Schooley peneplain. Carried south-
east from the Rocky Hill range to the region of Clarksburg with the
same slope which it has farther north, the Schooley peneplain would
have declined nearly to sea level.

Eztent of erosion in the Coastal plain in the pre-Pensauken oyole of
erosion.—The Navesink-Clarksburg range of hills gives some clue as
to the level from which the pre-Pensauken peneplain was cut down.
These elevations rise, in the Mount Pleasant hills, 250 feet, and in
the vicinity of Clarksburg 200 feet, above the peneplain to the north,
go that the lowering of the surface in this part of the Coastal plain in
the pre-Pensauken cycle was as great as in the Piedmont plain.
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Southeast of the Navesink-Clarksburg range of hills, a very large
part of the surface of the State was low at the end of the pre-Pen-
sanken erosion cycle. Much of it had never been high, and on it
but little erosion had taken place. That part of it which had been
elevated to sufficient altitude had suffered erosion to such an extent
as to be largely reduced to low levels, though its surface was still
marked by some notable elevations, and by some rather broad inter-
stream areas which had not been brought low.

A subordinate uplifi.—There are some phenomena of the Coastal
plain which indicate that just before the snbsidence which allowed of
the deposition of the next succeeding formation, the peneplain already
developed was lifted slightly, rejuvensating the streams, and causing
them to cut narrow gorges in the surface of the peneplain, Thus the
stream (the Raritan) occupying the valley of the Millstone had cut
a valley 60 feet below the level of the peneplain at Kingston just
before the deposition of the next formation, and the Rancocas creek
sank its channel 50 feet into the peneplain, at the same time. Either
by erosion or tilting, the area north of the Raritan and east of New
Brunswick was brought below the general peneplain level.

The pro-Pensauken peneplain in the Coastal plain, continkous with
that in the Piedmont plain.—The pre-Pensauken peneplain about the
border of the Coastal plain was continnous to the north with the
plain developed at the same time in the Triassic plain (see pp. 99-115).
The smaller difference in the character of the rock in the Coastal
plain, and its lesser elevation, cansed the relief to be less than in the
region farther north.

THE CLOSE OF THE PRE-PENBAUKEN EROSION CYOLE.

At the close of the pre-Pensauken oycle of erosion the surface of
the region which had been covered by the Beacon Hill formation
presented an appearance very different from that which characterized
it at the beginning of the cycle. Instead of the featureless plain of
the beginning, there were, at the close, broad, flat plains of sub-
aérial degradation along the streams, above which stood hills and
ridges in bold relief. In the Piedmont plain, erosion had taken away
the soft covering, and the soft surroundings of Sourland and the
Watchung mountains, leaving them isolated much as now, their
summits being 400 or 500 feet above the sea. Rocky hill, likewise,
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had had its covering and its surroundings removed, so that it stood
out as 8 range 300 feet or more above the sea, and trenched, along
the conrse of the Raritan, to a depth of mearly 300 feet. Along the line
(X Y, Plate X, p. 102) which, at the beginning of the cycle, was the
axis of a plain sloping gently to the northwest on the one hand, and
to the southeast on the other, there was, at the close of the cyale, a
series of high, steep-sided hills, standing out above a flat lowland 200
feet or so below their summit. Stated in other terms, the topographic
features which are now moet striking in all the region once covered
by the Beacon Hill formation were developed by the close of the
erosion cyole we have been oonsidering. Bince that time they have
undergone relatively little change. |

The details of the work socomplished by the streams about the
southern and eastern borders of the Coastal plain of the Btate is lees
well known. This is partly because the region has been less carefully
worked, and partly because subsequent submergence and deposition
have obliterated in part the work done in this region at this time.

The interval of time necessary to acoomplish the erosion results
sketched above was a long one. It was sufficiently long for the
development of a peneplain ten to twenty miles wide and 100 miles
long, bordering the Delaware river and extending northeast to Raritan
bay. From the northwestern edge of this peneplain, material to the
depth of something like 300 feet had been removed, and from the
southeastern edge one-half to one-third as much. Along the north-
west gide of the peneplain between Trenton and Raritan bay, the
material borne away was mainly Beacon Hill and Triassio shale and
sandstone, while along the southeastern side it was mainly Beacon
Hill and Cretaceous.
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SECTION VII.
THE PENSAUKEN SUBMERGENCE.

After the development of the pre-Pensauken peneplain to the extent
indicated, the erosion cycle which had developed it was brought to an
end by a subsidence which affected mach of the State. The extent of
the sinking was such that not only ﬁleAPensanken peneplain but some
of the adjacent lands of slightly higher elevation were brought beneath
the waters of the ocean. It was during this depression that the Pen-
sauken formation was deposited, and hence the submergence may be
known as the Pensauken submergence,

Considerable areas of the State were not at this time brought
beneath the sea, and upon such areas erosion continued much as in the
pre-Pensauken cycle. This was true for all areas which remained in
such an attitude that the gradients of their streams were not dimin-
ished. In the southern portion of the State, and perhape in the lower
lands elsewhere, the gradients of the streams were diminished, and
here the streams began a new phase of activity, depositing where they
had previously eroded.

If the emergence of the Beacon Hill formation from the sea be
called the first event in the topographic development of southern New
Jersey, and the erosion which followed the second, the submergence
here referred to constitutes the third. The extent of the submergence
and its effect upon the distribution of laud and water may be inferred
from the accompanying map (Plate XIL, p. 130), which shows the
distribution of land and water at the time of submergence. It will be
seen that the land subsided to such an extent as to drown the Delaware
river at its lower end, allowing the sea to pass up its valley and over
the peneplain which had been developed along it as far as Wilburtha
and Washington’s Crossing, and that from Trenton, northeastward to
Raritan bay, it covered the pre-Pensauken peneplain as developed
both on the Cretaceonus and on the Triassic beds, forming a broad
sound which oonnected Raritan bay with Delaware bay. The eastern
and southern borders of the State were likewise submerged, though
knowledge of the facts in this part of the State is at present less

definite.
' g*
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It will be seen that at this time the Delaware river had its mouth
in the vicinity of Wilburtha; that Stony brook, instead of joining the
Raritan as it had done before, flowed directly into the sea ; that the
Raritan river no longer joined the Delaware, but that its North and
Bouth Branches reached the ocean, or the sound, separately, north and
west of Somerville. It will be seen further that at the margin of the
sound the sea washed the base of First mountain, Sourland moun-
tain and Rocky hill, and passed as a narrow strait through the gorge
which the Raritan had previously cut through Rocky hill. The east
side of this hill was, therefore, an island. Boutheast of the sound a
considerable ares of the Coastal plain appears to have remained above
the sea, constituting a large island. Northwest of the main island,
Arney’s mount, Mount Holly, Mount Laurel, Big Mannington hill
and a few other isolated points, which had remained as monadnocks
on the pre-Pensauken peneplain, were not submerged, but they con-
stitated small, low islands. In Monmouth county there were like-
wise several islands northwest of the large one. Thus a considerable
area centering about Beacon hill and some smaller areas lying farther
south - remained above the sea, The depressions between these minor
islands represent the sites of valleys of the pre-Pensauken oycle of
erosion.

All the streams of the Coastal plain were greatly shortened by
having their lower portions drowned. The same is true to a lesser
extent of the streams coming down towards the old course of the
Delaware from the Pennsylvania side.

It is not to be understood that the subsidence took place suddenly.
The land probably sank slowly, and the conditions indicated on the
map are those which existed when the subsidence reached a maximum.
At an earlier stage, the Delaware joined the sea farther south, and at
the same time all of the other rivers, shortened at their lower ends by
the sinking, had their debouchures in a different position,

It was in the shallow sound extending from Raritan bay to Dela-
ware bay that the Pensauken formation was chiefly accumulated.
The material deposited was no doubt derived partly by wave action
from the adjacent shores, and partly by streams flowing into the
sound. On the northwest side, stream action was more important
than on the southeast, since the streams were more numerous and
larger. On the other hand, shore erosion may have been quite as
effoctive on the southeast side, since the formations on this side were,
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on the whole, an easier prey to the waves. It should he stated, how-
ever, that distinot erosion features developed by the waves are not
to be found in great perfection. Much of the way between Trenton
Junction and Lawrenceville, where the underlying formation is Bruns-
wick shale, there is an indistinct terrace at the level of 120 to 130
feet, which is perhaps due in part to wave action. The material
acquired by the waves in the cutting of this bench, so far as it is
wave-cat, should be found in the deposits made a little farther out in
the sound. In harmony with this suggestion the Pensanken forma-
tion deposited in the sonnd contains its highest percentage of Tri-
assic material in the vicinity of this shore line, but even here the
great body of the material deposited seems to have been broaght in
by the streams which flowed from the Highlands to the north.

The amount and nature of the material brought down by the
streams at this time suggest that their activity was not checked
during this period, and that therefore their gradients were not
diminished. Indeed, judging from the constitution of the deposits in
the sound, their activity would seem to have been exceptionally
great. This argues either that their gradients were increased, or that
they were greatly awollen. The former condition of things would
exist if the northwestern part of the State did not participate in the
sinking which brought much of the southern part of the State below
the sea level; the latter, if there was melting ice in the drainage
basins of the southward-flowing streams. There is some reason for
believing that the latter suggestion represents the faot, and that the
Pensauken formation, though deposited beneath the sea, corresponds
in age with the oldest formation of glacial drift.

The northern part of the State is made up of rocks of various sorts.
80 also is the eastern part of Pennsylvania, which drained into this
sound. The headwaters of the larger streams from northern New
Jersey flowed down from regions of crystalline schist, shale, lime-
stone, sandstone, conglomerate, etc., of Paleweozoic or greater age,
while their lower courses crossed the Triassic beds. Some of the
shorter streams flowing into the sound had their entire courses on the
Triss. The Schuylkill river had its headwaters in the Palwmozoic
rocks of the Appalachian mountains, while its middle course crossed
the Triassic beds, and its lower course the schists and gneisses about
Philadelphia. Lesser tributaries gathered materials from less-wide
sources. These various streams coming down from the northwest
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deposited their load chiefly in the northern or northwestern part of
the sonnd.

The smaller streams entering the sound from the southeast carried -
materials of a different sort. The formations from which they
aoquired their load were sands, clays and marls, with a leaser amount
of gravel. The shore of the sound on this side was probably some-
what irregular, for it was the streams from the southeast which had
been most active and most efficient in the development of the pre-
Pensauken peneplain. Submergence carried the Pensauken waters
up the basins of these streams as far as they had been peneplained,
thus giving rise to a series of bays, separated from one another by
the former divides between the streams. The southeast shore of the
seund was therefore irregular (see Plate XII.), and along it there was
much shallow water.

The waters of the sound worked over many of the incoherent beds
of sand, marl, clay, etc., mixing them to a greater or lesser extent
with one another, and depositing the materials again near the source
whence they had been derived. The materials handled by the waters
were doubtless shifted more or less along the coest line, and so dis-
posed in their deposition as to diminish the irregularities of the coast.
Materials were also doubtless transported more or less from the land
toward the axis of the sound. The sound, therefore, was receiving
depoeits from two main sources—first, from the northwest, and,
seoond, from the southeast. The line of deepest water was probably
northwest of the middle of the sound, since that was the line of the
greatest streams in the development of the pre-Pensauken peneplain.
It is probable, too, that more material came to the sound from the
northwest on account of the larger size of the streams coming in from
that direction.

Now the material derived from these different directions differed
in its constitution, being derived from very dissimilar formations.
The approximate line to which material was brought from the north-
west and from the southeast respectively is indicated on Plate XII.
by the line A B. Southeast of a narrow belt, the general position
of which is marked by this line, the Pensauken deposits were de-
rived from the southeast. Northwest of it they were brought in
from the northweet, while along it there is more or less mixture of
materials derived from the two directions. The relative areas of
Pensauken on the two sides of the line do not represent relative
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volumes, for the formation was, on the whole, considerably thicker
northwest of this line (averaging 15 to 25 feet) than southeast of it
{averaging not more than one-third to one-half as much).

Generally speaking, the material of the Pensauken formation was
ooarsest near the shore, and finer and finer toward the line A B. Itis
notable, too, that the coarsest material is most abundant near the
-debouchures of the streams coming into the sound from the north.

The topographic effect of the deposition of the Pensauken formation
was to even up the surface of the Pensauken peneplain. Many minor
-depressions in it were filled. The sharp and considerable depressions
which seem to have been made in it just before the end of the pre-
Pensanken erosion cycle (see p. 127) were obliterated. Some of the
low elevations were buried, or made less conspicuous, by having the
surrounding surface built up by the new deposits. At the end of
the deposition, the bottom of the sound was a nearly level plain, with
its lowest axis along the line A B (Plate XII.), and with very gentle
slopes toward this axis from either side.

Of the Pensauken formation, along the Atlantic coast, it need only
'be remarked that it is made up of sediments of local origin, being
derived from the Beacon Hill gravels and sands, or, to the north, from
the Cretaceous and Beacon Hill. The formation is thin, and its effect
-on the topography of the border of the Ceastal plain was not great.
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SECTION VIIIL.

THE UPLIFT FOLLOWING THE PENSAUKEN. THE
POST-PENSAUKEN CYCLE OF EROSION.

CHANGES IN DRAINAGE.

The deposition of the Pensauken formation was brought to an end,
so far as New Jersey is concerned, by the uplift of the surface- on
which it had been accumulated. Thié uplift was sufficient to bring
most of the southern part of the Btate somewhat above its present
level. It was therefore more than sufficient to connect the island of
southeastern New Jersey (see Plate XII., p. 130) with Pennsylvania
on the west, and with the northern part of the State on the north.
Thus the Pensauken sound was eliminated and the former geographic
relations re-established. Along the line of the Delaware, the uplift
seems to have been greater to the north and less to the south, though
the difference was not great, In the vicinity of Trenton, the Pen-
sauken surface was brought to an elevation of about 110 feet, while
further south it was slightly less, Along that part of the sound run-
ning from Trenton to Raritan bay, the uplift was slightly greater to
the northeast than to the southwest.

As a result of the emergence, the mouth of the Delaware river was
transferred from the vicinity of Wilburtha to Delaware bay. This,
the largest river ooncerned, became the master stream for all the
drainage of the Coastal plain flowing to the northwest, and helped
to determine their positions. It flowed southeast to Trenton and
then turned in a southwesterly direction, following essentially the
oourse which it possessed in the pre-Pensauken cycle. This course
must have been chosen as a result of the slope of the Pensauken plain
as it emerged from the eea. It would suggest that along an axis
ocorresponding with the line z y (Plate X,, p. 102)—a line which
had probably been an axis of differential elevation at an earlier time—
the uplift at this time was greater than to the northwest, thus deter-
mining the course of the Delaware. The excess of uplift along this
axis necessary to turn the river to the southwest, below Trenton,
would have been slight, With uplift along this line, the Delaware
would have been obliged either to turn to the northeast to Raritan
bay or to the southwest to Delaware bay. The former would have
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been the shorter course, but the fact that it chose the latter shows
that the greater slope was in this direction.

The bed of Pensauken sound (see Plate XII.) was nearly level when
the sinking which brought it below sea level took place. During the
period of submergence the surface was made still more nearly level by
baving its depressions, slight as they were, partially or wholly filled by
the deposits of the Pensauken formation. As the bed of Pensanken
sound emerged, it was therefore a plain, relieved only by very slight
undulations. On either side of this plain there were streams in well-
defined courses throughout the Pensauken period. As the bed of
the sound re-emerged, these sireams, on reaching the site of the
former shore, were obliged to choose new courses across the newly-
emerged and uneroded Pensauken plain,

The streams which had been tributary to the sound from the south-
east during the time when the Pensauken formation was being socu-
mulated, continued their courses to the Delaware. The oourses
which they at first chose may not have been, in all cases, the courses
which they now possess, but the present courses are the original ones,
modified by such adjustments as have been accomplished in later
time,

Plate XIII. shows the drainage which established itself on the
surface after the Pensauken emergence, as nearly as can now be de-
termined. Those portions of the streams in full lines represent the
portions whioh persisted throughout the period of Pensauken deposi-
tion, while the dotted portions represent the post-Pensauken portions.

Mr. Knapp believes that certain peculiarities of the streams in the
region formerly covered by the Pensanken, find their explanation in
the peculiarities of that surface at the time of its emergence. In the
Pengauken sound, as already indicated, the chief deposition seems to
have been on the northwest side, where the average depth of the
formation is fifteen feet or more. On the southeast side the depo-
sition was less, and along the line of junction of deposits made from
the northwest and from the southeast respectively, slight depressions,
due to the lack of filling, were sometimes left. On the emergence of
the Pensauken surface these depressions are believed to have influ-
enced some of the streams, causing them to assume courses which were
not direct to the Delaware. In this manner, Mr. Knapp thinks, is
to be explained the peculiar course of the south branch of Rancocas
creek, the waters of which flowed to the northeast and then to the
north, before joining the north branch, when a much more direct
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ocourse would have been to the west, via Pensauken or Cooper’s creek,
to the Delaware. Cooper’s creek likewise has a branch from the
south which might have found a more direct course to the Delaware
by way of Timber creek. Timber creek aleo has its longer branch
on the south side, and the same is true of some of the other streams
in the same region. In the case of Rancocas creek, the stream which
drained the same area in the pre-Pensauken cycle of erosion had a
course similar to that of the present stream, and the depression then
developed appears not to have been completely obliterated by the
Pensanken deposition.

The streams along the southeastern and eastern side of the Coastal
plain have been studied in little detail south of the Manasquan, but
their general oourse would seem to have been as indicated on the
map—that is, essentially as now.

The Raritan system.—The most considerable difference between
the drainage of the post-Pensauken and pre-Pensauken oycles, as
shown by a comparison of the drainage of Plate X. with that of
the present time, lies in the Raritan system. On Plate XIIL
the Raritan river is represented (doubtfully) as having assumed its
present oourse, This would mean that after the union of the two
branches of this stream on the emerged Pensauken surface, the waters
found a line of easier escape to the eastward than to the southward
by their former route. At the same time, if this view be correct, the
headwaters of the Millstone, rising in the higher parts of the Coastal
plain, flowed northwest acrose the Pensauken plain in the direction of
slope; but instead of joining the Raritan south of Princeton, and
flowing thence to the Delaware, as in the earlier cycle, it followed the
old course of the Raritan to the north, joining the main stream as
now, below Bound Brook. This course for the Millstone would mean
that the rise following the deposition of the Pensauken formation was
less along the present lower course of the Millstone than in the vicin-
ity of Rooky Hill and the region to the south, for the Millstone flowed
up the old valley of the Raritan.

The best reason for believing that the Raritan assumed its present
couree on the emergence of the Pensanken formation lies in the fact
that a change at this time seems rational. Its channel from Somer-
ville to Rocky Hill had been filled by the Pensauken beds, as also
from Kingston to Trenton. It therefore was obliged to choose a new
ocourse across the Pensauken plain, and a trivial difference in uplift
might have been sufficient to determine the new course to the east.
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EXPLANATION OF PLATE XIIIL

Plate XIII. shows the drainage relationahips as they are believed to have ertablithed them—
selves after the uplift following the deposition of the Pensauken formation. 7The areas where
the streams are represented by full lines are the areas not sunbmerged during the Penssuken
period. The areas where the streams are represented by dotted lines are the arces where the-
Pensauken formation was exposed after the uplift which closed the epoch. The dotted streams-
were consequent upon the Pensauken surface.

(188)
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If the Raritan changed its course at this time, its lower course
should be that of a superimposed stream—that is, the stream should
have taken its new course according to the slope of the Pensauken
formation, without regard to the structure of the Triassic beneath-
Now, the valley of the Raritan, from the point where it receives the
Millstone to Raritan bay, has the characteristios of a valley devel-
oped by a superimposed stream. It is not in harmony with the strac-
ture of the rock, but rans in a course which is in complete disregard
of it. But this ean hardly be construed as an argument for the change
in the course of the stream at this time,

Pig. 28,
Diagram illustrating the alternative hypothesis eoncerning the change of course of the
Raritan. The small stream flowing into Raritan bay has only to eat its head back into the land
a short distance to capture the Raritan,

The alternative hypothesis concerning the Raritan seems to be that
after the re-emergence of the Penrauken surface, it continued for
a time to flow in its old course, via Rocky Hill to Trenton, but
that a valley, developing headward from Raritan bay, worked back
so as to tap the Raritan near the mouth of the Millstone and lead it
off captive to the eastward. It would not be necessary to suppose
that this robber valley was completely developed in post-Pensauken
time. It might have been largely developed in pre-Pensauken time
—that is, it may have been nearly ready to draw off the Raritau in
this direction before the Pensanken submergence. During the period
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of erosion following the deposition and emergence of this formation,
this valley may have been re-excavated and enlarged, so as to accom-
plish that which had not been accomplished before, If this valley
was originally developed on the surface of the Beacon Hill formation,
a8 this hypothesis assumes, its stream would have been superimposed
on the Trias, when the overlying formation had been cut through.
The lack of adjustment of the valley to the structure of the shale is
therefore not an argument for or against either hypothesis, as distinct
from the other. Between these two hypotheses the evidence is not
oonclusive. On the whole, the former seems the simpler, but there
are some meagre indications, which will be mentioned later, that the
Raritan continned to hold its old course till 8 time much later than
that now under consideration,

On the emergence of the Pensauken plain, the course of Manalapan
creek departed widely from that which it now has. It probably
flowed northward, to the vicinity of Lawrence brook, and from that
point may have flowed down the present valley of that stream, or
may at first have passed by way of Ten Mile run to the Millstone.

The degradation of the Pensanken formation began with the estab-
lishment of drainage upon it. So far as it was conoerned, this was
the first cycle of erosion. The uplift which closed the Pensauken
period was also felt ontside the area which had been covered by water
during that period. The streams which had developed broad flats
and plains in the pre-Pensauken cycle were rejuvenated by the eleva-
tion of their basins, and for them a new cycle of erosion was inaugu-
rated. It was during this cycle that many of the minor topographic
features of the State were developed.

POST-PENSAUKEN EROSION IN THE HIGHLANDS AND ON THE
PIEDMONT PLAIN.

It was during the post-Pensauken erosion cycle that the sub-valleys
200 to 300 feet deep in the bottom of the Great Kittatinny valley
(see p. 14), were worked out, transforming the flat plain of the
previous cycle into the rolling plain of to-day. During this cycle,
the streams of the Highlands, many of which, on account of the ob-
duracy of the rock, had never developed wide valleys, continued to
deepen their courses,

Much of the Triassic surface remained land during the Pensauken
submergence, and on this the streams were at work while the Pen-
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sauken was being deposited elsewhere. But with the Pensauken
emergence these streams were quickened and lengthened, and entered
upon a new period of activity. It was at this time that the streams.
between the Palisade ridge and Firet mountain cot out the minor
valleys 100 to 150 feet deep below the level of the pre-Pensauken
peneplain of the region (see Fig. 25, p. 108).

In the region where the Trias had been covered by the Pensauken—
that is, along the northwest side of the old Pensauken sound—the
history of the streams was somewhst different from that where this
formation was not present. At the outset the streams took consequent
courses upon the Pensauken plain, as already described, and as indi-
cated on Plate XIII. (p. 136). But the Pensauken formation was
thin, and the streams soon cut through it into the barder beds be-
neath, and thereupon began that series of adjustments which streams
must always undergo, when, having cut through one formation, they
reach a lower one and find themeelves out of harmony with its slopes
and structures. ~

It was during this period that the valleys in the Triassic area below
the level of the pre-Pensaunken peneplain were cut. Even consider-
able plains were opened out along the larger streams. Thus the
Raritan developed a valley plain of great width between the point of
union of its branches and New Brunswick, and its tributaries from
the direction of Plainfield did a comparable work. The following:
profile, from north of the village of Raritan to near Middlebush,
gives a better idea of the work of this cycle in the area of the Bruns-
wick shales than description can, though farther from the main streams
the erosion was less. The dotted line represents the pre-Pensaunken
peneplain, and the full line the present profile.

Pig. 20.

Profile from & point & mile north of the village of Raritan to a point near Middlebush, illus-
trating the amount of erosion accomplished in this region in the post-Pensauken cyole of ero-
sion. The pre-Pensauken penelain is represented by the dotted line.

North of Rocky hill the few areas now rising to the 130-foot level
about Franklin Park, East Millstone, Raritan, Finderne, New Dar-
ham, Plainfield, etc., have traces, and sometimes considerable beds of
Pensauken gravel. These remnants represent the pre-Pensauken
peneplain on which the Pensauken was deposited. The 140-foot hill
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one and one-quarter miles east of Griggstown, and the 153-foot hill
two miles east, both of which are capped by five to twenty feet of
Pensauken gravel, and the 169 and 176-foot hills north of the Rari-
tan, also capped by Pensauken, indicate something of the level of the
Pensauken surface and something of the amount of degradation since
the Pensauken submergence, and therefore in the post-Pensauken
cycle of erosion., Most of the Pensauken deposited in the area
between the Palisade ridge and First mountain, an area now covered
by drift, was worn away before the invasion of the region by the ice
of the last glacial epoch. If any remnants of it remained the ice
itself destroyed or buried them. Only near its edge, at some points
between Metuchen and Perth Amboy, does the last glacial drift over-
lie the Pensauken.

Between Princeton and Trenton Junotion and Trenton, considerable
remnants of Pensanken still remained at the close of the post-Pensau-
ken cycle, The streams, such as Bhipetaukin and S8habakunk creeks,
had cut through the Pensauken and’ into the shale beneath, but the
Pensauken was left on the divides. North of Rocky hill, and south
of First mountain and the terminal moraine of the last glacial epoch,
.erosion was more successfol in removing the Pensauken, so that by
the close of this cyole there remained but a few isolated remnants of
it, separated by broad stretches of bare Triassic shale, over which
were scattered occasional pebbles and cobbles to mark the former
presence of this formation. Not only was the Pensauken removed,
but the well-developed pre-Pensauken peneplain beneath was so eaten
into by erosion that but few remnants of it persist, except where Pen-
sauken gravel-beds are found. The part of the peneplain north of
Rocky hill differed from that to the south, in that the Pensauken
formation had been mainly removed, and the Pensauken peneplain
itself largely destroyed in the former region, while considerable areas
of the formation remained in the latter,

The effect of the erosion of this cycle was the destruction of the
flatness of the Pensauken plain-level, and its transformation into
a rolling plain instead, but since the land was not high the relief
developed was not great. The erosion period lasted snfficiently long
to allow the streams to remove most of the Pensauken north of the
Fall line, as well as much of it to the sonth, and to allow the larger
streams to ont about as deeply into the soft Brunswick shales as the
stand of the land permitted.
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THE POST-PENBAUKEN EROSION CYCLE IN THE
COASTAL PLAIN,

Further to the southeast, over all that part of the Coastal plain
which had been covered by the waters of Pensauken sound, the
streams found themselves on the Cretaceous beds as soon as they had
cat through the Pensauken, and the history of the topography of the
areas where the Raritan and Clay Marl beds outerop, so far as it is
post-Pensauken, is really the history of the adjustment, or attempted
adjustment, of the streams to the Cretaceons beds beneath. The
general facts concerning the structure of the Cretaceous beds have
already been given (pp. 117-9). The area where the Raritan for-
mation outcrops had been nearly base-leveled in the preceding cycle,
and the post-Pensauken streams had only to cut through the thin
veneer of Pensauken sand and gravel to find themselves superimposed
upon it. Where the streams flowed upon the clayey portions of the
Raritan, they cut their valleys less rapidly ; where they found them-
selves npon the layers or huge pockets of sand their growth was
rapid, and their valleys became wide. An illustration of a broad
valley developed where the conditions were favorable, is found in
Cheesequake creek, the valley of which is a mile wide, and no more
than two and one-half miles long, and forty to seventy feet deep. Its
great size is due to the fact that it was located on one of the huge
sand pockets which affect the formation.

The diverse character of the various beds of the Matawan forma-
tion has.already been pointed out (p. 118). This variety had in-
fluenced erosion in the preceding (pre-Pensauken) cycle, and at its
close the surface where the Matawan formation outcrops was not
regular, though most of it had been brought low. During the
erosion of the post-Pensauken cycle, the irregularities were empha-
sized. Not only have the more enduring layers tended to develop
into ridges, but they have influenced the character of the valleys,
many of which are constricted where they cross the harder layers, and
expanded where they cross the softer. Non-resistant layers of the
Clay Marl or Matawan series were the occasion of the development of
considerable flats, such as those in the vicinity of Mount Holly,
Jobetown, and west of Imlaystown.

In some cases the Pensauken formation overlying the Clay Marl
was exceptionally stony or gravelly, and so protected the underlying
beds from erosion. This explains the origin of certain small hills
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northeast of Manalapan creek along the outcrop of the sand layer i
the middle of the Matawan series. To this class belong the hills.
near Hazlet, between Keyport and Port Monmouth, and between
Matawan and Matchaponix.

As already indicated (p. 118), the Marl series was more resistant
than the Raritan or Matawan. The Red Sand and the base of the
Middle Marl are the most resistant, and have given rise to the most
marked elevations. Where the less resistant layers, like the upper
part of the Middle Marl, come to the surface, flats were developed.
It is in the outeropping area of this formation that the flats about
Colt’s Neck, Soobyville, Tinton Falls and Eatontown are located.
The topographic relations of the several formations to one another
are diagrammatically expressed in Fig. 27 (p. 120).

THE ADJUSTMENT OF STREAMS WITH BEFERENCE TO
CRETACEOUS BTRUCTURE.

When drainage established itself (see Plate XIII., p. 136) on the
emerged Pensauken surface, the streams took their courses without
reference to the structure of the underlying Cretaceons. When they
bad out through this formation into the Cretaceous beneath, each of
them found itself, with reference to the Cretaceous, in one of three
positions. It was, 1°, parallel to the strike; 2°, at right angles to
the strike; or, 3°, oblique to it. In euch of these cases changes were
possible, though their nature and amount varied in the several cases..
In the western part of the Coastal plain the Delaware river—the
master stream—flowed in a course approximately parallel to the
strike of the Cretaceous beds, Its tributaries—streams of the second
order—flowed in a direction approximately, but not exactly, at right
angles to it, and therefore acroes the strike, and that in a direction
opposed to the dip. The tributaries to the tributariee—streams of the
third order—were, like the Delaware, approximately parallel to the
strike. The changes in these several classes of streams serve to illus-
trate some of the types of changes to which rivers are subject in the
process of adjustment.

The changes undergone by the streams parallel with the strike are
best illustrated by the changes in the streams of the third order,
tributary o the Delaware. When such a stream found itself super-
imposed upon one of the softer layers, it lowered and widened its
channel rapidly. Where it found itaself superimposed upon a harder
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bed, its channel was lowered less rapidly. The result was that the
streams on the soft layers had the advantage of those on the hard,
and robbed them of their waters. The inequalities of texture which
operated in this way are found especially % the Matawan series,
composed, as already noted, of alternating beds of mari; clay and

Ty N RN FREY!

Fig. 81.
The same after adjustment.
sand, the latter being sometimes cemented. The series of changes
and adjustments which would result under these circumstances is
illustrated by the diagrams, Figs. 30 and 31. Fig. 30 represents
drainage before, and Fig. 31 after adjustment. In the first figure,
streams are represented as having taken their courses on the surface
10* :
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in disregard of its substructare. This might be the case where the
region had been submerged and a layer of unconsolidated material
deposited over the surface where the outcropping layers are unequally
hard, Thegtreams 4 { and flowing over more easily eroded
beds than §B, excavate deeper valleys. Their tributaries worked back
and rob of its watersqubmmammlnp. The result of the adjustment
is to get the streams off the hard layers on to the soft.

Even after the above adjustment had been acoomplished, the streams
continued to change their position, though not the direction of their
oourses. Flowing along the strike of dipping beds, streams do not
usually sink their channels vertically, but shift them down dip at
the same time that they are deepened. This procees iz known as
monoclinal shifting. It is greatly facilitated if the layers of rock
are of unequal resistance. The stream, once it enters the softer
stratum, makes its way through it to & hard bed beneeth if there be
one within reach. When it has reached such a position, erosion is
unequal on its two banks (see Fig. 32), and the stream shifts its
position in the direction in which the beds decline,

One result of this monoclinal shifting is to give the valleys an
asymmetrical crose-section, a8 shown in Fig. 32, In this figure the
attempt is made to illustrate the Prooesses of shifting, both as it is
taking place, and after it has been long in operation. r & represents
the present surface; @ y the surface of the plain on which the strenm
took its oonseqnent course after the Pensauken submergenoce, and-vq
the Cretaceous surface beneath. Suppose the young streams to be
located in the small valleys a b and a’ b’. At a later stage the valley
a b will have been enlarged so that its cross-section is 6 d. By this
time its base will have discovered the Cretaceous beneath, and mono-
clinal shifting begins. e f represents a farther stage in the develop-
ment of the valley, and asymmetry is beginning to appear. A still
later stage is represented by g A. From this point on, there is rela-
tively little erosion on the right-hand side of the valley, as seen in
the section, while on the left-hand side the stream continues to lower
and shift its bed. A, 4, j, k and ! represent the left-hand side of the
valley at successive stages until the stream, after having traveled down
the slope from r, reaches the position m. The stream which occupied
the valley a’ 5’ underwent a similar series of changes until it reached
the position n.

Since in a given region the beds dip in a constant direotion, all the
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streams parallel with the strike would be shifted similarly, and in the
-same direction, so that all have their steep slopes on the same side.
In the Coastal plain the steeper sides of the valleys are commonly to
the southeast (down dip) wherever the.course of the streams is not
at right angles to the strike. Thus in the valleys tributary to the
Delaware, the steeper side is generallyito the south or southewst; that
s, in the direction of dip.

It is not to be understood that monoclinal shifting is the only
<cause of asymmetry in valleys, but it is perhaps one of the most
common causes, and the ome which has been chiefly operative in
southern New Jersey.

Mr. Knapp has brought out the fact that the process of monoclinal
-shifting has given rise to certain other phenomensa which are worthy
of note. The stream developing the valley ¢ d, Fig. 32, in the

Pig. 98,
Figure {llustrating monoclinal shifting,

Pensauken formation, probably had more or less gravel and sand in
its channel. In places this is known to be the fact. When the
monoclinal shifting began, some of the gravel and sand on the stream
botiom was abandoned by the stream as it shifted down the dip, and
was left as a protecting mantle on the Cretaceous slope, to the right
of m and n.

Taking into account the shifting of the streams, the diagram shows
that an early bed of the stream may later become the top of a ridge.
The combined processes of depoeition and shifting have in some cases
resulted in the capping of the higher ridges between the streams with
gravel which is not Pensauken, but Pensanken reworked. This pro-
cess may also account for the faintly marked pseudo-benches or
terraces that prevail on the long gentle slopes of many of the valleys.

The causes which produced monoclinal shifting in streams parallel to
the strike would at the same time tend to bring the streams which were
obligne to the strike into parallelism with it. The same result would
also be facilitated by the processes which tend to get the streams
already parallel with the strike off the hard layers and on to those
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less resistant. Btreams oblique to the strike, therefore, tended to
work into parallelism with it. This change was more easily acoom-
plished where the original oourse of the stream was nearly parallel
with the strike, and less easily accomplished where the angle between
the direction of the stream and the strike was greater.

After an oblique stream was brought into parallelism with the strike,
it was subject to monoclinal shifting, the same as & stream the original
oourse of which was in this position.

The tendency of the tertiary streams, or streams of the third order,
to swing into parallelism with the strike, is illustrated by the tribu-
\ 4%

’
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Fig. 88.
The junction of the tributaries of Racooon creek with their main,

taries to Racooon creek, shown in Fig. 33. The main stream is here
at tide-level, and long since ceased to lower its valley. The lower
ends of the tributaries turn so as to flow along the strike, and join
their main at a right angle. In the figure, the dotted lines indicate
the probable course of the streams before adjustment. The phenomena
of Raccoon creek are repeated in Mantua creek, where Edwards run
joins it, and in the lower course of the Chestnut branch, where it enters
Mantua creek, just below Wenona. Bimilar phenomena, though to a
less extent, are seen along Timber and Cooper’s creeks.
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Fig. 34 shows the same tendency manifested in a slightly different
way along Pensanken creek. The south branch of this creek origin-
ally had an independent course to the Delaware throngh the Paohack,
but a tributary of the north branch, heading back from d, Fig.
34, on one of the softer layers of the Cretaceous, made such head-
way that it captared the south branch and diverted it to the north.
The present Pachack is therefore a beheaded stream, and the low pass
along the dotted line, representing the abandoned course of the south
branch, is merely a wind gap, inconspicuous because the region is so
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Fig. 3a.

Drainage change in the Pensauken creek.

{ow and the pass so shallow. This diversion did not take place
antil well along in the post-Pensauken cyocle of erosion, for the south
branch flowed along b o long enough to cut through the Pensanken
bed on which it took its consequent course, and in addition, twenty
feet into the Cretaceous beneath, before it was diverted to the north.

The roundabont course of the south branch of the Pensauken
above A, Fig. 34, is probably not the result of adjustment in this
cyole, bat is a consequent courae along the line H K (corresponding
with A B, Plate XIL.), which represents the outcrop of one of the
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harder layers of the Matawan series. This layer had formed a ridge
during the pre-Pensauken cycle of erosion, but was thinly covered
by the Pensauken beds at a later time, BSoutheast of H K the
material of the Pensauken formation was derived from the sontheast,
and northwest of it, from the northwest. The area to the southeast
was probably never built up so high as that to the northwest, so that
after the Pensauken deposition was completed, the line of elevations
along H K had not been completely obliterated. The streams which
had their heads southeast of this line, therefore, followed it from the
beginning. The headwaters of the north branch of the Rancocas
are nicely adjusted to the structure, being rather exactly parallel to the-
strike, The branch r is in the uppermost bed of the Clay Marl, which
is here easily eroded, while s is at the contaot of the Lower Marl and
the Clay Marl, and £ is in the Lower Marl itself.

Farther northeast, in Black’s creek, we have another instance of
adjustment by diversion. Three miles southeast of Bordentown this
oreek turns abruptly to the southwest, following the strike of the
Cretaceous, and joins Bacon’s run, which offered an easier course to
the Delaware. Black’s creek originally joined Bacon’s run two miles
forther down stream (Knapp), but was diverted by a tributary to
Bacon’s run, which cut back to Black’s creek and offered the latter a
lower route. Crosswicks creek and Timber creek show little tendensy
to adjust their courses to the Cretaceons structure, though some of
their tributaries have shifted their courses, under the influence of the
Cretaceous beds. The larger creeks are strong enongh to persist in
the courses which they took on the surface of the Pensauken, in spite
of their partial lack of harmony with the Cretaceons structure-
beneath. :

Many other examples of similar adjustment might be mentioned,.
but those given are sufficient to illustrate the principles involved.
The processes involved in their adjustments were such as resulted:
in the more or less abrupt changes in the courses of the streams.

The streams of the Coastal plain directly tributary to the Dela-
ware had, in general, courses which were west of northwest, while the
strike is northeast-southwest. It follows that the process of the
monoclinal shifting was operative to some extent in these valleys,
and, moreover, was in the same direction in parallel valleys. It
tended to make the left sides of the valleys the steeper, since this was
the down-dip side. That the left-hand sides of the valleys are the:
steeper, has long been a matter of common knowledge.
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The streams the oourses of which were at right angles, or nearly
at right angles, with the strike, suffered, as a rale, little change in
their courses. Their tendency was to develop wider valleys where
they crossed the more easily eroded beds, and narrower ones where
the beds were more resistant.

The topography of the Coastal plain at the close of the post-Pen-
sauken oycle was not very different from that of the present time.
More or less extensive flats had been developed along many of the
streams at levels somewhat lower than those of the pre-Pensanken
cycle. The whole of the area which had been brought low in that
cycle was not brought down to the new base plain, indicating that
the post-Pensauken cycle was of less duration than that which had
preceded.

Along the lower course of the Delaware, as far north as Camden,
a wide plain bordering the stream was brought down nearly to base-
level during this oycle, Here the streams tributary to the Delaware
had widened their valleys until they became laterally continuous.
Further inland the valleys were narrower, and, instead of being later-
ally ocontinuous, they- were still separated by interstream ridges, The
plain next the Delaware was therefore bordered, on its inland side,
by a dissected tract of upland, composed mainly of the Beacon Hill
formation.

North of Camden, between Cooper's and Crosswicks creeks, the
phenomena were somewhat different. Here there were, at the close
of the post-Pensaunken oycle, two fairly-distinct regions, each with a
topography peculiar to itself. In a general way, the one region lay
to the northwest of the line A B, Plate XII., and the other south-
east of it. The region northwest of the line A B is the regionm, as
already indicated, in which the Pensauken deposit was the deepest,
and consisted of relatively-coarse material. It is also the region
where the most resistant layers of the Matawan formation outcrop.
These more resistant beds of the Matawan, with their capping of
coarse Pensauken gravel, fitted this belt for resistance to erosion. On
the other hand, the region southeast of the line A B, Plate XII., and
northwest of the Marl Highlands, was the region where the less-
resistant beds of Clay Marl came to the surface, and where the Pen-
sauken covering was less well caloulated to protect it. From these
conditions it will be seen that the region northwest of the line 4 B
was particularly unfavorable for erosion, while the region southeast
of it was an easy prey to the streams.
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It is therefore not surprising that at the cloee of the post-Pensauken
aycle, the region southeast of the line A B approached topographic old
age, an erogion base-level, whereas the region northwest of that line,
notwithstanding the fact that it was nearer the Delaware—the master
stream of the region—had only reached topographic maturity. Thus
it came about that the upper courses of the Pensauken, Rancocas, As-
siscunk and Croeswicks creeks developed wide plains, while the lower
courses developed wide valleys only. The principle involved is the
same that governed the development of the great flat lowland in the
basin of the Upper Paseaic. It is to this period that the broad flats
between Moorestown and Marlton, Marlton and Medford, Medford
and Pemberton, Pemberton and Brown’s Mills, Monnt Holly and
Columbus, were developed. These flata are in the region which had
been base-leveled in the pre-Pensauken cycle, and which was now for
the second time brought eseentially to a bgase-level, the later surface
being about thirty feet below the level of the earlier.

Northwest of the tract where erosion had been 8o effective, and
especially between Cooper and Croeswicks creeks, there was a region
bordering the Delaware through which the streams from the south-
east had ont broad valleys, but had not developed wide plains, On
the interstream ridges and divides considerable areas of Pensauken
gravel and sand remained at the end of the cycle, and, indeed,
remain fo this day. Theee are remnanta of the Pensauken plain
which subsequent eroeion has failed to reduce, This belt of mature
topography joins the area of greater topographic age to the southeast,
by a tolerably definite line (near 4B, Plate XII.) In places the
former presents a scarp-like face overlooking the broad, flat lowlands
of the latter, from which all the Pensauken has been removed, and
above which only an occasional hill rises, and that not to the original
Pensauken level.

Northeast of Crosswicks creek, the streams of the post-Pensauken
cycle did not cut through the Pensauken formation soon enough or
far enough to be so greatly affected by the Cretaceous structure be~
neath. This may have been because they had a more roundabout
course to the sea. Eapecially would this seem to apply to the Mill-
stone, if it had its present course through Rocky hill, and thence
northwest across the Triassio terrane. The greater hardness of the
Triss, a8 compared with the Cretaceous and Beacon Hill, also tended
to keep the stream from lowering its channel so rapidly as the creeks
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to the southwest. As a result the region northeast of Crosswicks
oreek, as far as Manalapan creek at least, showed, at the close of this
cyole, less striking differences in topography on opposite sides of the
line A B, Plate XII. But even here there was manifest a tendency
to open out broad flats below the pre-Pensauken peneplain level to
the southeast of the line 4 B, as in the vicinity of Imlaystown, about
Disbrow’s hill and west of Bergen’s mill,

At the elose of the post-Pensauken cycle of eroesion, there was less
relief in that portion of the Millstone basin which lay on the Cre-
taceous than to the southwest. The streams had cat deeply enough,
however, to be influenced by the Cretaceous structure, which gave
many of them steep slopes on one side and gentle slopes on the other.

The adjustment undergone by Manalapan creek early in the Pen-
sauken cycle has already been noted. It was then that it abandoned
its course through Rhode Hall towards Dean’s Station and turned
northeast at Jamesburg along the strike, being led off in this direc-
tion by a stream working back from the northeast along a line of
«casy erosion. By the close of this cycle Manalapan creek had de-
veloped for itself a broad valley northeast of Jamesburg, and its
tributaries from the south, being sitnated where the easily-eroded
Clay Marl outorops, had likewise acquired extended valley plains.

The explanation of the northward turn of Manalapan creek—or its
continoation, South river—at Old Bridge, where it leaves the
direction of strike and flows acroess it to Sayreville to join the
Raritan, is probably to be found in the history of Tennent’s brook.
At the beginning of this cycle this brook took its course upon the
Pensauken plain in consequence of its slope. Its lower course prob-
ably corresponded with the course of SBouth river below Old Bridge.
After trenching the Pensauken, it discovered, in the incoberent sand
immediately below the Clay Marls, a line parallel with the strike
along which a side stream ocould develop with rapidity. This side
stream captured the Matchaponix creek, and later the Manalapan
iteelf. The volume of water thus aoquired was much greater than
that of the original creek.

In the vicinity of Matawaun, except the capping of a few isolated
hills, the Pensauken had been removed and the region had been
reduced to maturity or nearly to old age, by the close of the cydle.
This region stood about forty feet lower than now, and the streams
had sunk their valleys fifty to sixty feet below the Pensauken plain,
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and had developed wide flats at that level. The topography at the
close of the cycle was much the same as that of the present time, ex-
oept for the sharp, trench-like valleys of the present streams. These
are of later origin.

Along the eastern border of the Coastal plain, Swimming (Nave-
sink) river, and all the rivers to the south, developed valleys and
plains comparable with those on the west side of the State, tributary
to the Delaware. The surface here had been less perfectly evened up
by Pensanken deposition, and the streams held their pre-Pensauken
oourses through valleys which had been but partially filled. The
erosion work which they accomplished in the post-Pensauken cycle
appears to be less clearly separable from that accomplished in the
preceding cycle, than along the western and mnorthern sides of the
Coastal plain.

Some idea of the amount of erosion in the Coastal plain in this
cycle may be obtained by the study of the figures in Plate X1,
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SECTION IX.

TOPOGRAPHIC CHANGES DURING AND BINCE
THE LAST GLACIAL EPOCH.

A. IN THE GLACIATED TERRITORY.

The poet- Pensauken cycle of erosion had been long in progress,
carving out sub-valleys in the bottom of the great Kittatinny valley,
and in the depressions between the Palisade ridge and First mountain,
deepening the valleys of the Highlands, dissecting the pre-Pensauken
peneplain in the Triassic belt, and developing valleys and valley
plains in the Coastal plain, when the ice of the last glacial epoch
invaded the northern portion of the State. The topographic changes.
effected by the ice were not great, but, small as they are, in contrast
with the boldness of the features due to the underlying rock, they
yet produced great changes in the general appearance of the surface.

The topographic effects of the ice were twofold—1°, those pro-
duced by erosion, and, 2°, those produced by deposition. The ice
affecting New Jersey at this time was the edge of the great ice-sheet,
and was therefore less powerful as an eroding agent than in many
other localities. Nevertheless, it achieved results of some importance,.
for, while it did not destroy mountains, or even hills of much size,
it did destroy to a considerable extent their rugosities of surface,
leaving them with softer contours and smoother outlines than they
had before possessed. At the same time, the ice passing through the
valleys, especially those parallel with its movement, deepened them,
and smoothed their sides and bottoms. So far as erosion is con-
cerned, the ice obliterated none of the considerable valleys and none
of the considerable hills or ridges. Erosion alone being considered,
it is doubtful if glaciation decreased at all the relief of the northern
part of the State.

Had the drift which the ice deposited been disposed uniformly
over the surface, it would have had but trivial effect on the topog-
raphy. Its average thickness in New Jersey is probably not more
than fifteen feet, and this, uniformly disposed over a region the
relief of which is several hundred feet, wounld alter its general features.
scarcely at all. Bat the disposition of the drift was far from uni-
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form, In some places the rock was left bare, while in others the
drift is scores of feet in thickness. By its inequality of distribution,
therefore, the drift deposited by the ice gave rise to many minor
topographic features,

In general the valleys received heavier deposits than the uplands.
This was true, both of the deposits made by the ice itself and of those
made by the streams issuing from it. In general, too, low lands, as
contrasted with high, received more than their share of drift. Thus
the drift filling in the low area between the Palisade ridge and First
mountain, and on the plain south of these elevations, as far as Perth
Amboy, is much more considerable than on an equal area in the
Highlands. The result both of the filling of the valleys and of the
-disproportionate building up of the low lands was to diminish the
relief of the glaciated area. While, therefore, the erosive work of
the ice may not have diminished relief, the deposition of the drift did,
.and there can be no doubt that the aggregate topographic result of
erosion and deposition, was the reduction of relief in the region
affected. Bat this reduction was accomplished by the filling of the
depressions rather than by the lowering of the elevations. It is not
to be understood, however, that the changes effected were great.

The irregular disposition of the drift gave rise to minor topographic
features of types which are in marked contrast with those produced
by erosion. The depressions produced by stream erosion have, as
their diagnostic marks, one end lower than the other, or than any
point above; that is, they have outlets. But in the irregular dis-
poeition of the drift, depressions without outlets—basins—were often
-developed. This was liable to happen almost anywhere, but especi-
ally in valleys. Thus if a valley received a large amount of filling
at two points with a lesser amount of filling between, the result was a
-depression without an outlet. This is the first condition for the for-
mation of a lake or pond, and this is the way in which the basins of
many of the ponds and lakes of northern New Jersey arose,*

Again, the filling of a valley at one or more points was sometimes
complete, Above the position of the filling, which served as a dam, a
pond or lake came into existence, the water accumulating until it rose
to the level of some new outlet. Such was the origin of the extinot
Lake Passaic,t though in this case it was ice, rather than drift, which

* For a statement as to the origin of lake basins of New Jersey, see Annual Report
-of the Btate Geologist for 1894, pp. 856-981.
1 8ee Annual Report for 1898, p. 225.
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Lake Hopatcong, produced by the obstruction of a pre-(lmchl'rlver valley, with drift.
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at first blocked the normal course of drainage. When the ice retreated,
however, it left sufficient drift in the valley across the S8ecend moun-
tain at BSummit to prevent the drainage resuming its former course
via Summit and Millburn (see p. 52). This outlet having been
olosed, the waters rose to the level of the next lowest outlet. While
the ice was in existence this was at Moggy Hollow (see Fig. 4, p.
b), west of Liberty Corner, and for & time the upper Passaic basin-
drained by this outlet to the Raritan. When the ice retreated suffi-
ciently far, the waters of the lake found & lower line of escape via.
Little Falls and Paterson. It was not until this time, after the de-
partare of the last ice-sheet, that the Passaio took its present round-
about course. Not only were the middle and lower courses of the
Paseaic changed at this time, but even its headwaters were compelled.
to make a long detour. Instead of following the more natural course,
from the Great Swamp directly east, they were forced to flow west be-
fore they could get east, for the great terminal moraine left by the ice
between Morristown and Chatham completely blocked drainage in
that direction, and the waters from the Great Swamp found this.
lowest exit across Long hill and thence by this present circuitous route
to the sea. That is, the narrow gorge through which the Passaic
orosses Long hill, started and largely cut by some subordinate stream
in an earlier (probably pre-Pensauken) cycle, was, at the close of the
glacial epoch, lower than any point in the moraine on the northeast
gide of the Great Swamp, and the moraine between Long hill and
Second mountain was likewise lower than at any point between Long
hill and- Morristown.

North and east of the moraine, in the great flat between the S8econd
mountain and the Highlands, the drift deposits are heavy, and prob-
ably determine many of the low divides. What the course of pre-
glacial drainage was in this area is not known, and probably cannot
be determined,

The course of the Black river was probably reversed by the drift,
and there were other minor chauges in the drainage effected by the
ioe and the deposits which it left on its retreat, but they are not of
great importance from the standpoint of topography. Many of them
were mentioned in the annnal report for 1894 (pp. 81-85), to which
reference may be made. In spite of all these changes, it may still be
said that with the exception of the Passaic, and possibly the Raritan
(see p. 5), the larger streams oontinued to flow along the lines.
established before the advent of the last glacial epoch,
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The reasons for the general immunity from change in the case of
‘most of the streams of northern New Jersey may be readily pointed
out. In the first place, most of the valleys of the glaciated portion
-of the State were parallel, or essentially parallel, to the direction of
ice movement. In this position, glacial erosion tended to emphasise
them, rather than to make them less marked. Had their courses
been at right angles to the direction of ice movement, or even oblique
to it, the disturbing influence of the ice would have been much
greater. In the second place, most of the valleys were deep. The
oconsiderable elevation of the region, together with its mature drainage,
had determined this point. Deep valleys are less readily obliterated,
<ither by erceion or by filling, than shallow onee, In the third
place, the rock in which they were cut is, on the whole, hard, and
hard rock yields to the erosion of glaciers much less readily than soft.
Deep valleys in soft rock would stand much better chanoe of obliter-
-ation, other things being equal, than corresponding valleys in hard
rock. In the fourth place, the thiokness of the drift over most of
northern New Jersey is rather slight, so slight as to fail to fill the
‘valleys which preglacial and glacial eroeion had excavated. When
the ioe receded, therefore, the valleys still remained, and along them
drainage re-established itself. Had the thickness of drift been great,
the result might have been different. The hardness of the rock had
something to do with the paucity of the drift. Lastly, the terminal
moraine, which represents the thickest belt of drift in the State,
-crosses few of the important drainage lines, For these reasons, the
larger pre-glacial valleys, with the exceptions already noted, are also
the post-glacial lines of drainage.

B. IN THE BOUTHERN PART OF THE STATE.

After the long period of time involved in the post-Pensauken
cycle of ercsion, the southern part of the State, if, indeed, not all of
it, sank to a slight extent, bringing the surface a little lower than it
had been and considerably lower than it now is. The depression ap-
pears to have taken place before the close of the last glacial epoch,
but the stage of the epoch at which it began, and at which it reached
its maximum, are not known. While the ice of the last epoch was at

" its maximum, the streams flowing out from it were flooded, and
brought southward heavy burdens of gravel, sand and silt. These
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materials were deposited along the Delaware, along the Musoonet-
oong and along Green brook, in the vicinity of Plainfield, aggrading
their valleys.

Material of glacial origin likewise came up the Millstone valley
from the vicinity of Bound Brook as far as Rocky hill, but whether
the Raritan, still following ita earlier course, carried it to this position
in the early part of the glacial epoch, or whether it was carried there
by the sea water after subsidence had formed a narrow strait along
the line of this valley, is not known. The amount of glacial material
along this valley is not great. Before the close of the glacial epoch,
the southern part of the State appears to have sunk so as to convert
the lower course of the Delaware into a sort of estuary. Into this
the Delaware emptied in the vicinity of Trenton, and there spread
out a great plain of gravel and sand, washed down from the moraine
at Belvidere. The fact that some glacial gravel, and that rather
coarse, was carried much further south by the Delaware, suggests that
the subsidence did not take place until after glacial drainage affected
the Delaware, and therefore not long (if at all) before the ioe of the
last epoch was at its maximum.

Coincident with the submergence of the lower course of the Dels-
ware, the lower courses of its tributaries were also submerged. Along
them, flata of sand, gravel and loam were deposited, and the levels of
these flats correspond with the level of the depoeits along the Dela-
ware itself. It was at this time that the 60-foot plain of gravel about
‘Trenton and Chambersburg, extending northeast to Baker's Basin,
was developed. It was at this time also that the 30 to 40-foot plains
-of sand and loam about Burlington, Florence and Kinkora, and the
oonspicuous plain at S8alem, now at an elevation of 20 to 30 feet, were
developed. The 40-foot terraces about the south shore of the Raritan
bay are referable to the same time, and much of the low-lying belt
about the coast, ranging from 30 to 50 feet in elevation, was shaped
at the same time. This low plain is partly the result of deposition
and partly the result of wave-work on an older and less flat surface.
Deposition was the chief process in the south—Cape May county and
its surroundings—and cutting was the more important at some points
on the east shore.

There is much reason to believe that near the close of the glacial
epoch, or perhaps just after its close, there was a brief and somewhat
deep submergence, which resulted in the deposition of a thin layer
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of loam and sand over regions which until this time had been out of
water since the deposition of the Pensanken formation. The extent
of the submergence is not certainly known. Its limit is marked by
no shore line, and the deposits made are so trivial in extent in many
regions, and so much like the underlying formations, that their dif-
ferentiation is difficult and often impracticable. In apite of all diffi-
culties, there is reason to believe that in the vicinity of Plainfield and
Somerville the surface below the level of 150 feet has been submerged
since the glacial epoch.

This last glacial submergence did not result in notable changes of
topography. The most considerable changes were in the submerged
perts of the valleys, where there was filling, sometimes on a consider-
able scale. Elsewhere the amount of deposition was too slight to do
more than thinly mask the topography which had developed in the
post-Pensauken cycle of eroeion.

During this time the thin mantle of material deposited over the
Coastal plain was so disposed that on the emergence of the land, the
surface was marked by numerous shallow basins * or sinks two to
five, rarely ten feet deep. These sinks are usually but a few rods
across, but they sometimes cover several acres. They are best
developed where the deposition of this time was most extensive. In
some places they appear to have been formed by the interrupted
filling of shallow valleys, the places between the fillings remaining
as hollows. These shallow depressions have given rise to numerouns
marshes, rarely to ponds, It is by no means certain that all of them
were connected in origin with the submergence here referred to.

In the emergence which followed this last submergence, the State
appears to have risen rather higher than it had stood in the immedi-
ately preceding epoch, perhaps higher than it had stood at any pre
ceding time. With this rise, areas were added to the land which had
before been continuously submerged, as far as is now known. This ap-
pears to be true especially of considerable areas in the extreme southern
part of the State.

The principal modifications of topography since this last emergence
bave consisted in the partial re-excavation of the valleys which had
been aggraded, leaving more or less of the filling along their sides in
the form of terraces. In this manner arose the terraces of the Dela-
ware and of many other lesser streams. In some cases the streams

*S8ee Annual Report for 1894, pp. 124-6.
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have not only sunk their channels through the filling made at this
time, but still lower into the Cretaceous, or Beacon Hill beds below ;
but the time has been so short, and the altitudes of this part of the
Btate so slight, that the streams have not developed great valleys.
The time since this last elevation, compared with the time during
which the post-Pensauken (and pre-glacial) cycle of erosion was in
progress, is very short, The period of erosion in the post-Pensanken
oycle, compared with that of the pre-Pensauken cycle, was likewise
short. The time involved in the pre-Pensauken cycle, compared
with that involved in the Cretaceous cycle, was likewise short. The
geries, from the Cretaceous on, is a diminishing one.

C. CHANGES EFFECTED BY THE WIND.

In the foregoing pages the shaping of the topography of the State
has been attributed to two sets of forces, those of disstrophism and
those of gradation. The forces of diastrophism have caused the land
to rise and sink, and the forces of gradation have tended to cut the
land down after its elevation. Diastrophism, to the extent of con-
verting marine sedimentary beds into land, was the necessary condition
for the process of gradation. These two sets of forces have been the
most important in shaping land surfaces, not only in New Jersey, but
throughout the world. The only other forces of the first importance
are those of vulcanism, which has played no direct part in shaping
the surface of our State. Indirectly, through gradation, the igneous
rocks—the trap-sheets—have been responsible for certain well-defined
topographio features.

Running water is the most important agency of gradation, and its
influence on the physical geography of the State has already been dis-
oussed. The effects of glacier ice, the next most important agency of
gradation, have also been referred to. There is still another agency,
the wind, which has affected the surface of the State widely, Over
most of its area, the topographic results which the wind has produced
are not important; but in many places and over considerable areas
its work is obvious, while in certain limited districts it has been the
chief force concerned in the development of existing topographic
forms.

North of the Coastal plain.—North of the Coastal plain, the ob-
vious work of the wind is confined to a small clase of situations. In

11#
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some areas the upper portion of the drift was depoeited by the waters
issuing from the melting ice, rather than by the ice itself, and is com-
posed chiefly of sand. Such deposits are found especially on those
valleys which served as avenues of drainage for the waters of the last
glacial epoch. Blowing over such bodies of inooherent eand after it
became dry, the wind frequently shifted some of it from the position
in which it was left by the glacial waters, A few examples may be
cited.

In the valley of the Delaware, much sand was deposited below the
moraine while the ice stood in the vicinity of Belvidere, and above
the moraine while the ice was receding from its position of maximum
advance. Subsequently, after desiocation, the wind blew some of the
eand up from the valley bottom to the slopes and bluffs above. Since
the prevailing direction of the wind is westerly, the sand was carried
to the eastward, and the slopes to the Delaware, on the New Jersey
gide of the river, are often mantled with a thin layer of wind-blown
sand. This may well be seen near Lambertville below the moraine,
and at several points above the Water Gap. Nowhere along the Dela-
ware north of the Coastal plain is the amount of sand shifted by the
wind sufficiently great to have affected the topography in an important
way, though it locally determines the character of the soil.

The valley of the Black river was affected by glacial drainage, and
some of the sand deposited in its bottom was subsequently blown up”
on the east slope of the valley, where it is now found mantling the
crystalline schists and the soils which arose from their decay. The
sand depoeited by the wind on the side of this valley is nowhere more
than a few feet in depth, and is, therefore, nowhere an important
factor in determining the shape of the present surface. Blown sand
also ocours at many points on the east side of the Paseaic river, south
of Paterson, and on the east side of the Hackensack.

There is likewise wind-driven sand in sufficient quantity to be dis-
tinctly noticeable along the east side of the Millstone, in the vicinity
of the village of the same name, as well as farther north and south.
In this case, as in the preceding, the sand ooncerned was first deposited
by water during the last glacial epoch, and subsequently shifted to its
present position, .

The broad depression between the Palisade ridge on the east and
the Watchung mountains on the west was the site of extensive de-
posits of sand during the closing stages of the last glacial epoch.
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Some of this sand has since been driven by the wind up the west
glope of the Palisade ridge, but ite quantity is usually not sufficient to
have influenced the topography of the slope in any important way.
Locally, however, it has been heaped up into small dunes, which, in
their flat surronndings, are conspicuous topographic features. Small
but distinot dunes ooour south of West Bergen, on the east side of
Newark bay, and there is more or less wind-driven sand, sometimes
in the form of small dunes, along the whole of the eastern border of
this bay. Dunes also oocur a little south of Hackensack, on the west
side of the river, where they reach a maximum height of forty feet.
These examples may serve to illustrate the general class of positions
in which the wind-driven sand is to be found in the northern part of
the Btate.

Much of the sand here referred to was probably blown to its pres-
ent position soon after the close of the glacial epoch, or perhaps even
during its ologing stages. Bubeequently, when vegetation had taken
possession of the surface of the drift, the blowing of the sand must
have been greatly checked, if not stopped. Sinoe cultivation of the
soil began, destroying the native vegetation, and leaving its surfaee
altogether unprotected during some part of the year, the wind has
again become effective in shifting eand and dust.

‘While wind-deposited eand is chiefly confined to special situations,
no such restrictions are to be placed on the finer material which the
wind has blown about. The blowing of dust is well-nigh universal
in regions not thickly covered with vegetation throughout the entire
year. It would probably not be an exaggeration to eay that there is
not & square foot of land in the northern part of the State from which
or to which dust has not been blown ; but, in general, the amount of
material thus shifted has been so slight, or the two processes of deposi-
tion and removal have been 80 nearly balanced in any given region,
that the topography has not been seriously affected.

In the Coastal plain.—In the Coastal plain the influence of the
wind on topography has been more considerable. The surface forma-
tions of this part of the State are compoeed in considerable part of
sand. When they were first lifted above the sea and subjected to desic-
cation, the wind doubtless blew the loose materials about to some
extent before the surface was clothed with vegetation. Whatever
influence the wind had in shaping the topography of the Coastal
plain after the successive uplifts preceding the last, has since been ob-
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literated or remains undistinguished,
so that specific examples of the results
achieved by the wind in the early
part of the history of the Coastal
plain cannot now be pointed out.

8o soon as vegetation covered the
surface, the wind must have ceased
to be an effective agent of transpor-
tation. Subsequently, as valleys were
out in the Coastal plain, their slopes,
while still unclothed with vegetation,
furnished new sources whence sand
might be blown. In so far as streams,
in the course of their development,
deposited sand in their valleys, it like-
wise was subject to drifting by the
wind, before the growing vegetation
had ocovered it with a protecting man-
tle. As a result, eolian sand is com-
mon along valleys the slopes of which
are largely of sand, and along valleys
in the bottom of which sand has been
deposited by streams. It is probably
not too much to say that sand has
been blown up, or part way up, at
least one slope of every valley in
southern New Jersey, where the flood
plain is of sand. In many cases the
blown sand amounts simply to the
facing of one slope of the valley with
a few feet of eolian material, as in
the cases already referred to in the
northern part of the State; but in
some cases the sand has been accumu-
lated in greater quantity, and now
appears in the form of low ridges or
hillocks on the edge of the upland
surface below which the valley has
been sunk.
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There are few valleys in the Coastal plain in such a stage of de-
velopment that loose sand, unproteoted by vegetation, is now exposed
on their slopes for any considerable distance. Oan the other hand, there
are not a few valleys in the bottom of which sand is now being de-
posited in times of flood. From the flood plains of some of the
streams, therefore, sand is now being blown to the slopes and low
bluffs above. As in the northern part of the State, cultivation of the
soil, where it is sandy, has greatly enhanced the work of the wind in
shifting sand, Furthermore, the deforesting of sandy tracts, even
where the soil has not been cultivated, has greatly increased the
effectiveness of the wind as an agent of transportation, What with
the deposition of sand on the flood plains of the streams, the cultiva-
tion of sandy soils, and the deforesting of certain tracts of sandy land
which is not brought under cultivation, the wind was probably never
more effective than now in shifting sand and dust.

From what has been said, it follows that eolian sand is most likely
to be seen in quantity along the valleys of the streams. Thus along
the lower oourse of the Delaware it is found in larger or smaller
quantity along the immediate bluff overlooking the valley, much of
the way from Trenton to Camden, and even farther sonth. As now
disposed, the sand often serves simply to build up the edge of the bluff,
raising it by the amount of the thickness of the sand above the gen-
eral level of the upland of which the bluff is the edge. Thus at
many points the surface of the upland fronting the valley is two,
three, four or five feet higher than the surface behind it. Locally,
the amount of sand blown on the bluff is much greater, so that, as at
Florence, distinct hillocks and ridges are produced. While well-
marked dunes along the Delaware are rare, the surface of the east
bluff within the limits mentioned very generally shows the influence
of wind, which, in addition to raising the edge of the bluff, has pro-
duced many of - the low swells and ridges, together with the shallow
depressions intervening. The swells and intervening depreseions are
often so well marked as to give the surface a distinetly, if but gently,
undulatory surface. Such a surface may be well seen just north of
Burlington, as well as at many other points along the railway between
Bordentown and Camden, Part of the eolian sand along the Dela-
ware was probably deposited somewhat as it now lies soon after the
desiocation of the fluvio-glacial sands; part of it dates from a later
time, after the development of the present valley flat, from which the
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sand was blown ; while still a third part has been brought to its pres—
ent position and relations since the occupancy of the region by civi-
lized men.

Along many of the tributaries to the Delaware, wind-blown sand
has also been accumulated in eimilar positions., Locally, as near
Birmingham, on the Rancocas creek, it has assumed the form of low
dune ridges. Bimilar ridges may be seen along a few other streams-
in eimilar situations. In general, the dune sand is much more likely
to be found on the south than on the north side of the valleys tribu-
tary to the Delaware. In the valleys of the streams flowing in other
directions, less sand seems to have been deposited as a rule, and culti-
vation of the soil is less general. It follows that the work of the
wind has been correspondingly less effective.
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Fig. 86.
Dunes at Peermont.

Wherever, in the processes of degradation, incoherent layers of sand
were exposed, they became a prey to the winds; and wherever such
layers now appear at the surface, especially if free from forests, the
effect of the wind is apparent, though it has not usually produced topo-
graphio features of great importance. In some such situations there
are many small dunes, which, though their height is not great, give
s distinot expression to the topography. The areas east of Old
Bridge, and about Evesboro (northwest of Marlton) and Hammonton
may be mentioned as examples. The surface about the last-amed
village may serve as an illustration of changes which would be likely
to take place on an extensive scale were the forests of southern New
Jersey to be destroyed. Since most of the forested area is more sandy
than the country about this village, the effect of the wind would be
more striking.

In but a single class of situations, namely, along the * beaches”
(p. 60), has the wind produced effects which are topographically im-
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portant. The sand of the beaches, washed up by the waves above
normal water level in recent times, quickly became subject to the ac-
tion of the wind which has heaped it up into the sharp ridges and
hillocks, ten, twenty, thirty and even forty feet in height, which
abound along the coast. The hillocks are often numerous and near
one another, and it is their aggregation which gives the characteristio
fopography to the beaches of the coast. The dunes attain their
greatest development between Atlantic City and Cape May, but they
are also conspicuous farther north on Long Beach and S8andy Hook.
As first fashioned, dune ridges and hills usually have gracefully-
curved outlines, and smooth, regular slopes, But no sooner is & dune

Fig. 37.
Dunes on Seven-Mile Beach, two miles north of those shown in Fig. 85.

hill made than the same force which made it, working from some
other direction, or with different strength, or under different circum-
stances, begins to tear it to pieces, and move its materials to new posi-
tions. With the destruction go angular and irregular outlines and
profiles, BSince destructive and constructive processes go on together,
it follows that most stretches of dunes show some hillocks which are
perfect in association with others which have been half destroyed.
Figs. 35, 36 and 37 and Plate XTIV, represent characteristio dune
forms. The last is a dune view near Longport, some miles below
Atlantic City; the figures are a series of sketches representing the
irregular and angular outlines characteristic of dunes which have
.suffered partial destruction,
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SUMMARY.

* The succession of events involved in the development of the pres-
ent topography of the State may be summarized as follows:

1. 7 he post-Triassio uplift and the development of the Schooley pene-
plain.—After the deposition of the Triassio formation there was a
widespread uplift, affecting at least the northern portion of New Jer-
sey, a8 well as the country adjacent on the west, north and northeast,
Neither the area of the State which emerged from the sea after this
uplift nor its altitade is now known with accuracy, but the northern
part of the Btate, including all north of the Coastal plain, appears to
have been elevated to & oconsiderable height. During and after the
uplift, erosion was operative on the land surface for a very long pe-
riod of time, and it was brought essentially to base-level. This was
the Sohooley peneplain of Davis, or the Kitlatinny base-level of Willis,
This erosion appears to have been accomplished chiefly in Jurassio
and early Cretaceous time, The development of this plain may be
Yegarded as the first step in the genesis of the present topography.
Whatever events preceded have not left direct record of themselves in
the topography, though they have in the rocks themselves,

2. The Orelaceous subsidence and deposition.—After the develop-
ment of the Kittatinny base-level, its southeastern portion was de-
pressed to such an altitude that deposition suoceeded erosion on its
southeastern border. The formations then laid down, at first fresh
and later marine, are known as the Cretaceous formations, This
subsidence, resulting in the deposition of the Cretaceous beds, was
the second event in the development of the topography of the State.

3. The post-Cretaceous uplift.—Following the deposition of the
Cretaceous formations, there was a period of uplift, though it was
perhaps of slight extent. As a necessary result of this uplift, the
northern edge of the Cretaceous formations, occapying the central and
north-central portious of the State, and the older formations farther
north, were subjected to erosion. The record of the erosion of this
interval is not now clear. This was the third, and, so far as now
known, relatively unimportant, event in the topographic development
of the State.

4, The Miocene submergence and the deposition of the Miocene and
Beaoon Hill formations.—Following the post-Cretaceous emergence
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High Point and Lake Marcia. h Point has the greatest elevation in the State (1,808 feet). It represents a crest in the old Schooley peneplain (p. 83),
which was, perhaps, never reduced actually to base-level. Lake Marcia is a glacial lake.
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which may or may not have brought the southern part of the State
above the sea, there was a period of depression which allowed the sea
to again cover considerable areas which had been land since the uplift
which followed the Cretaceous. During the submergence, Miocene
beds were depoeited wherever the sea existed. If the Beaocon Hill
formation be Miocene, it represents the last stage of deposition during
this period of submergence. If the Beacon Hill formation be later
than Miocene, the record of the intervening interval has not been
deciphered. The Miocene and Beacon Hill formations prebably ex-
tended farther north than the Cretaceous had done, covering all of
that formation, and farther north resting on the Triassic, and poesi-
bly on still older formations, This was the fourth event in the his--
tory of the present topography of the State.

5. TAe post- Beacon Hill emergence and the development of the pre-
Pensauken peneplain.—Following the Beacon Hill submergence, the
land was again elevated aid subjected to prolonged erosion. It was
during this interval that the great Kittatinny valley, the great valley
between the Palisades and the Orange mountains, and the extensive
areas of lowland on the Triassic formation, were chiefly developed.
Large areas south of the exposed border of the Triassic formation,
within the area of the Beacon Hill, Miocene and Cretaceous, were
likewise reduced nearly to sea level, and constituted, at the close of the
period, what has been described in the preceding pages as the pre-
Pensunken peneplain. Other considerable areas escaped such rednc-
tion. It was during this interval that the larger topographio features
of the Coastal plain were developed. This was the fifth in the
sequence of events here summarized.

6. T'Ae Pensauken submergence and the deposition of the Pensauken
formation.—The next event of importance was a slight subeidence,
affecting at least the central and southern parts of the State, and
allowing the sea to enoroach upon the preceding land surface, and to
cover much of the pre-Pensauken peneplain. During this sub-
mergence the drowned areas were covered by the thin Pensauken
formation. If at the same time the ice of an early glacial epoch oc-
cupied the northern part of the Btate, it left no topographic record
which is now known.

7. TAe post- Pensauken uplift and the erosion asocomplished between
this uplift and the last glacial epoch.~—Elevation succeeded the Pen-
sanken submergence, and the uplifted Pensauken beds, as well as all
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other exposed formations of the State, were subjected to erosion. A
large part of the Pensauken was carried into the ses, so that over
oonsiderable areas only small remnants remain. This period of ero-
sion was, however, much less long than most of those which preceded.
During it many of the lesser features of the Coastal plain were fash-
ioned. This constituted the seventh event in the history of the topo-
graphy of the State. ‘

8. The last glacial epooch.—The post-Pensauken period of erosion
had been long in progress when the ice of the last glacial epoch in-
vaded the northern part of the Btate, covering the area north of an
irregular line, the ends of which, so far as New Jersey is concerned,
"are at Perth Amboy on the east, and a little below Belvidere on the
west. During the glacial epoch the topography of the area affected
was modified both by the erosion accomplished by the ice and by the
drift which it deposited. These modifications were relatively slight,
and the great topographic features of the northern part of the State
remained much as before.

At about the same time there was a slight submergence in the
southern part of the State, depressing ita borders up to elevations of
thirty to fifty or sixty feet beneath the sea. It was during this period
of depression that the 30-45-foot terrace about much of the coast
waa developed. It is possible that there was a brief interval of greater
submergence at this time, affecting a wider area. This was the eighth
event affecting the present topography of the Btate.

9. Post-glacial elevation.—Subsequently the land was elevated to
something like its present height, and the deposits made by the ice
and by the sea water on the area submerged during or immediately
after the glacial epoch were subject to erosion. The interval since
this elevation has been so slight that great changes have not been ao-
complished. The most conspicuous result is the excavation of the
Delaware valley below the terraces of glacial drift. During this
time, also, the wind has been active, bringing into existence the sand
dunes which now affect the surface of some parta of the Btate.
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NOTES AND DATA

PERTAINING TO THE

PHYSICAL GEOGRAPHY OF THE STATE.

GEOGRAPHICAL POSITION,

The northernmoet point of the Btate is Tri-States rock, at the forks
-of the Delaware and Navesink rivers, just south of Port Jervis, New
York. Itis in latitude 41 deg. 21 min. 23.6 sec., and longitnde 74
deg. 41 min. 40.7 sec. The moet easterly point is in the middle of
the Hudson river nearly opposite Hastings, New York, and due east
from the terminal monument of the State line on the west bank of
the river. This point is in latitude 40 deg. 59 min, 50.1 sec., and
longitude 73 deg. 63 miu. 39 sec. Cape May is the southernmost
point of land, and lies in latitude 38 deg. 56 min. 40 sec., and longi-
tude 74 deg. 66 min, 40 seo. In the middle of the Delaware river,
_just above Pea-patch island, and in latitude 39 deg. 37 min. 00 sec.,
and longitude 76 deg. 36 min. 00 sec., lies the most westerly point.

The extreme length of the State from Tri-States rock to Cape May
is 166 miles, and its narrowest partis at a line drawn from Trenton
‘to Great Beds light-house, in Raritan bay, which is 333 miles long.
The portion lying north of this line is nearly square, measuring abont
55 miles from northwest to sontheast, and 65 miles from the New
“York line southwest to the Delaware river. The Delaware forms the
northwest and southwest boundaries of this square, the New York
.and New Jersey line between Tri-States rock and the Hudson the
northeast side and the Hudson river, New York bay, Kill van Kull
.and Arthur Kill the southeast side, This line makes a natural divid-
ing line between northern and southern New Jersey, and marks a
decided change in topographio and other physical features. Southern
New Jersey measures 363 miles in width from Bordentown to the

(8)
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seashore, and gradually increases to 57 miles from opposite Chester,
Pennsylvania, to Great Egg Harbor inlet. Its length from Raritan
bay to Delaware bay is just about 100 miles. Excepting on the
above-described line from Trenton to South Amboy, this portion of
the State is surrounded by water.

BOUNDARIES.

New Jersey is bounded for a distance of 108 miles on the north
and east by the State of New York; for 137 miles on the east by the
Atlantio ocean ; for 78 miles on the south and west by the State of
Delaware, and for a distance of 164 miles on the west by the State
of Pennsylvania. Her total frontier measures 487 miles, of which
all but 48 miles is defined by natural boundaries—rivers, bays and
the ocean.

This area was first constituted and named as a distinct colony or
province in the year 1664, when it was sold by James, Duke of York
(afterwards King James II.), to Lord Berkeley and Sir George-
Carteret. In the deeds of lease and release, dated respectively 23d-
and 24th of June, 1664, it is described as ¢ That tract of land adja-
cent to New England, and lying and being to the west of Long:
Island and Manhitas Island; and bounded on the east, part by the
main ses, 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 north~
ward as far as the northernmost branch of the said bay or river Dela-
ware, which is in 41 deg. 40 min. of latitude; and erosses 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 Cesarea, or New
Jersey.” *

This description led to long controversies as to the location of the-
northern boundary, for subsequent examination showed that there was
no important fork of the river Delaware near latitude 41 deg, 40 min,
The eastern extremity of the boundary was first determined to be at
the mouth of Tappan creek, afterwards it was claimed that it prop-
erly began opposite the month of Spuyten Duyvil creek, and stilt
other claims were presented for its location at various points between
these extremes, The western end of the boundary was proposed by

* Leaming & Spicer, p. 10.
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some 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 Mini-
-gink island. Many attempts were made to reconcile these conflicting
-alaims and to ascertain and mark the line,

The commission appointed in 1767, to determine the northern
‘boundary, decided that this description had been based on a map of
the period, the errors of which account for the vagueness of the
-description. This map was published shortly before the above grant
was made, and it bears a marked resemblance to one published by
Van der Donck in his “ Desoription of the New Netherlands as it
now is,” 1656. It is known as Visscher’s map. Its latitudes are
abont one-quarter of a degree too great at the northern boundary.

This grant clearly includes Staten Island. This, however, was
-early 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 Congress of the United States, in 1834.

Various commissions have been appointed since 1718 to fix differ-
-ent portions of the State boundaries, but the work is still incomplete.
For convenience the following brief descriptions of the State boundaries
Are given, as near as at present known :

Territorial Boundaries.

Beginning at Tri-States rock, at the forks of the Delaware and
Navesink rivers, the line between New York and New Jersey runs
southeast, changing its oourse slightly at the end of each mile, so that
at Greenwood lake it swerves southward 2,415 feet from a straight
line joining its two ends, so continuing to the terminal monument
.on the west bank of Hudson river opposite Hastings. The line is
marked by a granite monument at each highway and railroad crose-
ing, and also at the end of each mile as measured from the bank of
the Hudson. Thence the line runs east to the middle of Hudson
river, and then down the middle of the said river and New York bay to
4 point about five-eighths of a mile southeasterly from Robbins’ Reef
light-house ; thence westerly along the middle of Kill van Kaull to
the northward of Shooter’s island, and down the middle of Arthar
Kill to a point at the mouth of said Arthur Kill. From here it fol-
dows a straight line to Great Beds light; thence on a straight line
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toward Waacake light until it intersects & line from United States
Coast and Geodetic Survey station “ Morgan 2” through Romer
stone beacon; and thence on the s&ame line until it intersects a line
drawn from Sandy Hook beaocon to United States Coast and Geodetic:
Survey station ¢ Oriental Hotel,” on Coney Island ; thence on a line
at right angles to this ]ast-mentioned line to the open ocean. Down
the coast the boundary is & line three geographical miles from the
ocoast line until we reach a line drawn through the middle of Delaware-
bay ; thence up the middle of the bay and river * to the line between
Pennsylvania and Delaware. The line between New Jersey and
Pennsylvania follows thence up the middle of the Delaware, leaving
the several ialands of said river to the State nearest which they lie, to
Tri-States rock, the place of beginning.

Limits of Jurisdiction.

The above bounds limit the property rights of the State. In some-
cases they coincide with the jurisdictional limits, and in other cases
they do not. The limits of jurisdiction follow the line from Tri-
States rock to the Hudson river as described above; thence due east
to the middle of said river, and following the middle of the river to
a point opposite the mouth of Spuyten Duyvil creek; thence west-
ward to low-water mark on the western shore of the Hudson. Juris-
diction is limited by low-water mark of the western shore from this-
point southward along the river and New York bay to Kill van
Kull, and changes as the shore line is changed by improvements,
Continuing, the limits follow the north shore of Kill van Kull and
the west shore of Arthur Kill to the mouth of Woodbridge creek;
thenoe croeseing the Kill and following low-water mark of the Staten
Island shore around to Prince’s Bay light-house. From here they
follow a line drawn from Prince’s Bay light-house to the mouth of
Matavan creek, until said line intersects the previously-described line
of territorial limits drawn through the middle of Raritan bay;.
thence along said line to the ocean, and down the coast to & point
midway between the Delaware capes. From here New Jersey claims
jurisdiction to the middle of Delaware bay and river as far up as the
line between Delaware and Pennsylvania. From this point north-

* This is New Jersey's claim. It has been disputed by the State of Delaware. See:
Revised Code of Delaware, 1874, chap. 1, sec. 2.
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ward to Tri-Btates rock the Btates of New Jersey and Pennsylvania
exercise joint jurisdiction over the waters of the Delaware river,
offenses being tried in that Btate which first apprehends the offender.
The right to regulate fisheries extends to the property limits so far
as the question has been settled by inter-state compacts.
The above description embodies the best understanding which can
be reached of the results of the various inter-state commissions.

LATITUDE AND LONGITUDE OF GEODETIC STATIONS.

The following table has been prepared from published reports of
the United States Coast and Geodetic Burvey, from manuscript
farnished by that organization, from work done for the same survey
by Acting Assistant Prof. E. A. Bowser, aided by Prof. A. A. Tits-
worth, and from a minor triangulation covering about one hundred
and fifty stations, executed during the prosecutien of the Topographical
Burvey of the State.

These stations have been utilized in the Topographical Burvey and
are located with markod accuracy.

The primary stations are printed in small capitals in the table. 8o
far as it can be done without interfering with other details, the points
are shown on the sheets of the Topographical Atlas, and parties wish-
ing to find them should consult these maps first.

Many of the points are prominent spires, chimneys or other struot-
ures which may be readily found by any one; many others are
marked by conspicuous stone monuments; some only by buried
marks; while still others were never permanently marked, being
only intended for immediate use by topographical parties. Many of
the older points have not been found during the prosecution of the
Topographical SBurvey ; these are followed by an interrogation point (?).
Some of these were located near enough for topographical purposes by
witness-marks, etc., without the actual station-mark being recovered,
while others were utilized through the medium of United States Coast
and Geodetic Survey plane-table sheeta. As a rule, the stations will
be found upon the highest or most commanding ground in the vicinity.

The name by which the station is known to the Burvey is first
given; this is followed by a short description as full as space permits;
and, as the description will often be unintelligible without, it is fol-
lowed by the date of selecting or determining the point. When this
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is not exactly known, the date of the report in which it first appeared
is given; thus (a. 1851) signifies that the point antedates 1851, etc.
Those determined since 1875, by Prof. Bowser, are indicated by (B.)
Those determined by the Topographer of this Burvey are marked (V.)

The stations are arranged by counties geographically. Under each
ocounty the older points, computed on the Bessel spheroid, are given
first. Following these, under the heading Clarke’s Spheroid, are the
later points computed from the latest and best data as to shape and
gize of the earth, and with corrected telegraphic longitudes. Many of
the stations in the first list are repeated in the second. At the head
of the second list under each county, in the columns of seconds, are
given the average differences of latitude and longitude between the
two lists. Any one desiring the latest and most accurate locations,
oorrect to one-tenth of a second, should add these quantitiee to the
figures in the list preceding. This should always be done when the
stations are to be used for constructing mape.

The total number of points utilized in making the Topographical
Burvey of the Btate is 457, Excluding the close tertiary triangula-~
tion along the Hudson and Delaware rivers and the sea-coast, they
average one to each 26 square miles. In one or two cases where
nnusually large intervals ocour between stations, the topography has
been laid down by means of transit traverses.
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Table of Geographical Positions.
NANE OF STATION. LATITUDE. LONGITUDE,
ATLANTIC COUNTY. Deg. Min.  Sec. |Deg. Min. Bec.
Bessel's Spheroid—
Leeds' Point. # mile S, of hotel f?) (a. 1851) 8 28 5863 (74 25 89.63
Little EggHarbor Light. (a.1851).........; 39 80 1841 174 16 48.02
Brigantine Beach (?) ?a. 18B1)..ceteeneeeeee. | 39 25 4898 ) 74 19 37.01
A mflage ‘§° s:s[f)lle - E. of Alee- 25  08.55 | 74 06.57
con vi M) (a1 ceesnssurssnsensacess] 39 .5 X
Peter’ ( (mxle . of Absecon
Inlet (7 (a. 1851\ 89 23 1650 |74 24 01.60
leey’s On Lake's Bay )
(8.1851)..cc0000mneeens resassssresessasasecsnecses] 39 22 48.75 | 74 81 11.49
DryI.nlet (?)}S 1851) ceesernesennasianneeenee| 39 20 8128 | 74 27 57.42
Leedsville. Near edge “of uplmd Eof
Linwood. (8.1851).cccuevcserersencrcienenens] 89 20 5282 | 74 88 19.98
New Inlet (?) (8.1861)....cccervnecivunrenneenss| 39 19 0849 | 74 30 80.85
Somers’ Point (?) (8. 1851).ccreessseneennennsss| 39 18 88,78 | 74 35 02.95
Clarke’s Spheroid. Differenct.....ceceeese aese. 4-08.7 4208
Oyster Creek (?) S1887)... sssesnseracersniresess] 39 80 27.04 [ 74 24 386.04
Leede Point (?) (1867). (See above)........| 39 20 0237 [ 74 26 00.00
Absecom (?). (See above.) (1867)........./]80 25 1243 (74 29 27.03
B on (?) (1887) cersasssransnntrasesanreeenennanes| 39 22 45.00 | 74 31 83.70
m. Light-house. (1867) veneennsees| 89 21 5874 | 74 24 52.27
Leedsvﬂle (? 1867) ceverarsnsanennccn cereenes| 39 20 5588} 74 88 39.42
Grove (7) (1867) «/ 39 20 037474 80 17.18
meood ( 1867) seatosaressoranasansaensiennses| 39 20 5408 | 74 83 38.78
Fish (?) (1867).c0cverevaccnee 39 18 3950 |74 82 84.26
Somers’ Pomt (7) (1841)..... searensseeennnnnes| 39 18 4100 [ 74 36 2246
Somen (2?8&;) (1887)weeeerrenaessncesnennnnnees | 89 18 4268 174 35 23.39
River, eesesssncnserssssassasacsensansreeess| 39 18 2307 |74 87 1211
Ocean. (1883).......ce00vemveersercrsensssasseenee.t 38 17 1869 | 74 34 13.14
New Inlet (?)eeeeeecrsrnnnsenssceenns ceeesennanneene| 39 19 1158 | 74 80 50.17
HAMMONTON. Stone monument on hxll
S.side of C. & A. R. R.,]}mxlmN w.
of villagee...coeesessss coterneninneciaerennsene| 39 88 4805 | 74 49 19.20
BLAxGm Stone monument on summit.,
miles N. E. of May’s Landing. SB.).. 89 28 4436|714 41 16.71
RI HLAND One mile 8. E. of village,

yu-ds west of R. R. (B.)uwerereennes| 39 20 1898 | 74 51 12.59
Elwood. (B.)ueeeeeirirnsmenssensisansosocens ... 89 34 4033174 42 56.55
New Germa.ny. B.) . .| 83 3 2848 174 60 49.07
Weymonth. (B.).ccccvrieersrasnorsasenncennnnan 38 31 0218 | 74 48 48.48
Doughty’s Tavern. B.)... sesssreassarsesernes| 38 28 5398 | 74 51 46.69
Elwood. Spire. (V.).ccceersensiersinseninnnen. 34 408 (714 42 56.8
Weymouth, Stack. (V.)......, 80 235 |74 46 36.0
Richland. On hill, 1 mlle 8. E. of v1llage.

) P .| 89 20 100 |74 51 126
New Germauny. prre. (V)... cemvenannees] 38 36 288 {74 50 49.2
Doughtys ufnorth of tayvern. (V) 39 28 540 (74 51 46.6

Buena Vista. Flag opposite R. R. station.
(V) vernnreaennnee eesesesensaninentnas cesaneneened 89 80 508 174 BB 20.7
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Table of Geographical Positions—Continued.

NAME OF STATION. LATITUDE LONGITUDE.
'

ATLANTIC CoUNTY—Continued. Deg. Min. Seo. |Deg. Min Bee.
Russia. Flag. (V.) 3 22 462 {74 48 32.9
Estellville. (V.) 39 22 214 (74 45 441
Miry Run. {V.). ..cccerververanscmrassersnonss 39 23 265 |74 41 356
English Creek. (V.) 39 22 183 |74 39 1838
Egg Harbor. Church spire. (B.)... |8 81 4641174 38 22.75
Port Republic. Church spire. (B.) .| 39 381 1183|744 29 3397
Hammonton. Church spire. (B.)...coooee./ 88 88 1642 | 74 48 04.36

BERGEN COUNTY.
Chary HIL N :
Cherry Hill. N.of Highland, on hill (?)... 40 64 4331 |78 b7 52.37
Banta. Summit of Hackensack and Tea

Neck road S?) ....... - 40 53 0994174 00 39.66
Terhune. Hill W. of Corona (?) .|]40 51 3811174 04 36.76
Bury. Hill N, of Carlstadt...cocereresnensenss| 40 50 2617 |74 06 02.67
Vreeland. At Ridgefield cross-roads (?).....| 40 49 5812 |74 00 10.67
Kingsland. On ridge,  mile 8; of village (?)} 40 47 4516 | 74 07 12.76
Dipery. Yonkers, N. Y....cooeviescneeness| 40 67 59.98 | 73 50 13.95
Bald Mountain. Summit Ramapo Moun-

tain, § mile 8. of State line, (E) 4 07 119474 1 43.11

s. Church tower. (B.)...ccoeereee.f 4l 03 8101 | 74 08 12.30
Wykoff. Church cupola. (B.)...coerersanes 41 00 251374 10 06.18
Allendale. Church spire. (B)...ecesessnn.] 41 01 4896 | 74 07 14.94
Paramus. Church spire. (B.) ....ceoceee..] 40 59 0452 174 05 1348
Hackensack. Chun:g spire. (B.)uwesernseo.] 40 63 159574 02 12.85
Palisade. (B.)iccisescreerisrersrnerssionnanneennns) 40 69 5038 [ 73 53 57.69
Englewood. (B.).cccesmrersrsnieriserscosannae] 40 68 2566 | 78 57 56.25
Bergen Fields. Church spire (B.).......]| 40 55  43.04 | 73 59 53.38
Coytesville. (B.)..cocer vscraecerossssservocens .. 40 51 8499 |78 58 25.47
Scl{rulenburg. Church spire. ﬁB) 40 56 2248 |73 59 20.63
Higr TomNe. Summit, 1 mile N. of

Ramapo, N. Y, (B)uwcccrierorecsnunenes { 41 09 0279 { 74 09 27.53
Clarke's Spheroid.  Differencersricecssosecssnnes 02.6 T 4198
PmruorT. N, Yf 4 02 5726|173 &6 88.52
DipEry. Yonkers, N. Y.... o] 40 68 0267 | 73 50 83.88
BurrErMILK. N, Y..cvrsenees o) 41 08 3644 |78 48 38.90
Bury. Hill N. of Carlstadt....cccruneccrnnees| 40 50 2880 (74 05 2241
Fort Lee flag-staff. 40 50 4900 |78 &7 53.76-
State Line, New York and New Jersey.

Btone on bank of Hudson river............{| 40 54 5010 { 73 56 28.95
Duer. N.Y.... rerssecssserenerentssanans 40 59 5346 |73 b4 1037
Darlington. E. edge of Ramapo Moun-

tain. (V.)....... tesrsrserrereesarenas ceneennens| 41 04 427 |74 12 328
Ramsey’s. urch tower. (V.)u.eeccvennen.f 41 03 338 |74 08 822
Wykoff. Church spire. (V.)..ccnversesnnees.| 41 00 277 |74 10 26.0
Paramus.  Church spire. (V.).ecccomensens] 40 69 071 (74 06 334
Midland Park. Church tower. Vg 40 59 268 (74 08 81.8
Schraalenburg. Church spire. eeenesed 40 56 281 173 B9 40.5-
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Table of Geographical Positions—Continued.
NAME OF STATIOR. LATITUDE. LONGITUDE.
BURLINGTON COUNTY.
Bessels Spheroid— Deg. Min Sec. |Deg. Min. Sec.
Bordenwwn QObservatory. 321840) 40 09 1757 | 714 42 24.14
Bordentown flag-pole. (1 40 08 4095 | 714 42 20.99
thte Hill (?) (B 0)....... ................... 40 08 1949 |74 43 83.66
uried cone, with locust

s:st at surfaee, on hLH 1 mile 8. of Elhs-

le. (1840)....cccccrrecrnnniracercanercncieass] 40 707 09569 | 76 34 83.06
Clay banka ) (1840) ...... veenerenereenen e 40 07 1149 (74 47 3341
King (?) (1840).ccccceninciarenccrsercnsrecsasons. 40 01 1805674 58 10.10
Mount HorLLy. Granite monument, top :

of mount. (1840)............ 40 00 06.12 (74 46 59.70
Arney Summit of Amey s Mount (?)

(1840) coeeeremercecasrreosens cesresesreneenenenen. | 40 00 25686 | 74 41 53.02
Woodside (?) (1840) ........................... 40 08 41452 ({74 49 14438
Moorestown spire. Epmcopal Church.

(1840) ....verneeenruecnnncncisennssonarsesosesanans 89 67 4227117 56 42,09
Evesham. Summit of Mount Laurel (?)

1 cesesnsrsssesses cosness crereonrsesescasserses| 39 56 0045 | 74 63 20.81
Rancocas (7) (1840) . 40 02 3831074 58 20.84
Washington Haunter ( l; E ; 18403 40 00 5251 |74 58 48.78.
Wuhmgton Hunter 032 1840)... e 40 00 5273 (74 B8  b67.20
'1\1 ge of upland E

(?) (a. 1851) ceserserasensnseseenenne.] 39 386 0669 | T4 19 27.69
ar ummock. On & well-known small

island in the marsh, 2§ miles 8. of Tuck-

erton (?) (a. 1851) 39 34 070574 20 19.06-
Clarke's Spheroid. Difference cuvererensnense +-08.0 +19.6
Collegeu e, Pa. (?) (1878) ................... 40 02 4#4422|7 01 01.86-

Partrid ge, Pa. Island, bank of Dela-
1878) 40 03 166274 58 38.33
Delanco Chureh spu'e. (1878} ueveeracrneene 40 02 b6811|74 b7 2516
Delanco. Bank of Delaware at ullnge.

(1878) 40 02 4615(74 57 4820

Harrisons house cupoln., Pa. (1878)........| 40 02 2267 | 74 59 47.93
k, PL. (?) (1878)........ etessesernesans 40 02 11356 {76 00 00.32.
HIWE W. end of Hawk Island, River-

side. (1878 recessnsrersivesennarensers senennses| 42 02 3595 [ 74 58 39.21
Fisher, Pa. Fisher's wha.rf 8. of Torree-

dale (1878) ...ceeeeerscccrssererionnnenseneenes| 40 02 3701 | 74 59 15.71
Plum., At nter-edge on Plum Point.

(1878) v eamsesseeistonerertassnnaannses 40 O01 5699 | 74 b9 26.61
Saint Vincent’s School cupol:. Pa. 1878) .40 01 2110 |76 O1 53.00:
House of Correction ﬂa.g-staﬂ; Pa. (1878)..| 40 01 4363 |76 00 58.78
House of Correction chimney, Pa. (1878).] 40 01 4884 | 76 01 04.44
Ten-Mile Point, Pa. (1878? 40 0l 26.06 | 76 01 04.88
Tacony water tower. (1878)...cccererureaeneee 40 01 4292 | 75 02 41.24
Tacony. Methodist Church spu-e, Pa.

(1878)eceseracercseerene sovsencarassnnene 40 01 2382 |76 02 34.56
South’s house cupola, Pa. (1878) ...... et 40 01 . 2618176 02 24.01
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12 GEOLOGICAL SURVEY OF NEW JERSEY.

Table of Geographical Positions—Continued.

NAME OF STATION. LATITUDE. LONGITUDE
BurLinaror Cousty—Continued. Ipes  Min,  Bec. |Deg. Min.  Sec.
Bristol. BStone at Bristol street and Dela-

ware avenue, Bridesburg, Pa. (1878)....0 89 59 2264 |76 04 13.22
‘Washington. Washington street and Dela-

ware avenue, Tacony, Pa. (1878) ........, 40 01 0764 | 76 02 11.75
Disston’s flag-staff, Tacony, Pa. (1878)..... 40 01 0716 | 76 02 14.71
Disston's chimney, Tacony, Pa. (1878)..... 40 01 0693 |76 02 23.04
Fitler's chimney, Pa. (1878)................ 40 00 8922|756 038 36.95
Frismuth. On river bank, 8, end of Riv-

erton. (1878) 40 00 4549 (76 01 27.16
House of rreet.xon Tacony, Pa. Near S,

corner of wharf, (1878) cesrereressraenanis 40 01 8072176 00 52.76
Hunter's house. N. chxmney of Clayton

Cole’s house, 14 miles S. E. from River-

ton. (1878) ....eeereenseroccemasesannn 40 00 470174 b9 07.46
Lenning’s round c]nm.uey, Pa. (1878) ...... 40 00 213475 03 40.29
Brilesburg, Pa. B. W. corner of Bnda-

burg wharf, (1878)...c.ceeeccecsunscarsenean.| 40 00 0275 1 76 08 42,51
Lenning’s square chimney, Pa... ...c.ce.....{ 40 00 1574 | 76 08 86.67
Van Kirk. Van Kirk street, 370 feet 8.

E. of N. W. side of Delaware avenue,

Bridesburg, Pa. (1878)...cccurueurerenionne 40 00 3308|756 08 21.12
Mounrt Horry. Granite monument on

top of the mount. (1840)cc.ciceccnssencece. | 40 00 08,10 { 74 47 19.36
Arrrr Pix Hoo ne monument on

sammit of hill, 8 miles 8. W. of Sha- X

mong R. B. station. (1871)....ieeverrereere| 39 48 2662 [ 74 85 23.83
Tuckarton. (See above.) (1888)............ 8 8 1018 |74 19 47.82
Cedar Hummock (2). (See above.) (1866)..| 39 34 1058 | 74 20 89.31
MARTHA. Stone monument on summit,

2} miles E. of Martha Furnace. (B)...| 30 40 8587 ({74 28 18.12
Bordentown. Baptist Church spire. (V.)..l 40 08 487 [ 74 42 50.1
Bordentown. Presbyterian Church spxm.

(V.) cornvencessnesesssrannasssssarannsssssnnansasess] 40 08 866 | 74 42 871
Crosswicks. Bpu-e. V) cssssnseseereeiannese| 40 09 1883 174 88 021
Florence. Foundry Vo ieooeons 40 07 8l1 (74 49 05.6
Burlm 0. St Mﬂ.l?' u'e (V)ireersns| 40 04 878 174 Bl 436
Bxsho Columbus, (V.).....l 40 08 474 |74 41 38.0
Colum us West 8pire. (V.)uwwesseseeeennens| 40 04 250 | 74 48 81.4
Taylor's Mount, 8. of Qookstown. (V.).... 40 02 086 |74 38 01.9
Lewistown. Wind-mill. (X cnsereneeneens| 39 59 269 | 74 87 11.7
Smithville. Mill tower. ceenees| 89 59 107 | T4 44 54.7
Brown’s Mills. (Obsemto .) (V.)........ 3 58 095 |74 84 53.3
Mt. Laurel. (Summit.) {'y ecsesereneeees| 39 56 035 |74 B8 89.3
Marlton Charch tower. ( .) cesreresesnannenes 39 83 268 |74 56 10.7
Medford. (V.)....... ceeseesnssesrerse 39 b4 568 |74 61 138.5
Retreat. Hill, 1%- miles S. E. of school-

house. (V.)cccrvaree resseessarisacaseseenneee | 89 63 622 |74 41 47.7
Huckleberry Iill. 12 miles N. W. of

Tabernacle. (V.).wcsrersscicscrioisnennenes| 89 51 245 |74 44 15.7
Four Mile. At cross-roads. (V.).wsereeeree! 89 58 087 174 34 11.6
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PHYSICAL GEOGRAPHY. 13.
Table of Geographical Positions—QContinued.
NAME OF STATION. LATITUDE. LONGITUDE.
Buruxeron Counry.—Continued. |neg Min.  Bec. {Deg. Min.  Bec.
Taunton Hinchman’s store cnpol& (V.).{ 8 51 121 |74 &1 21.4
Jemima Mount. 2} miles E, of Quaker
Bridge. (B.) evos 39 42 429574 387 04.06-
Shnrp’s Mount. 3% miles west of Indian
(B.) 89 48 0468 |74 48 89.17
Plains ﬂag ‘Woodland township. (B o) 89 49 1235 |74 25 46.97
Bear S8wamp. Hill 1 mile N. E, of
Place. L) ianeesseasenssssasannsanensansasss 39 45 080274 27 57.28-
Spring Hill. 2 miles N. of Penn Phce.

f cvessrssessssaneeessssssesantensesnsssasennsse-] 89 46 1684 | 74 27 58.43
Batsto flag. On treemnllage. (B.) ...|39 38 8608|74 88 54.82
Herman. Glass works chimney. (B.)...... 89 87 0420(74 35 58.98.
Crowleytown. Church spire. (B.)........... 89 386 5682 |74 37 21.79-

CAMDEN COUNTY.
Bessel's Spheroid—
Fishcove (Huchise (?) (8. 1851)iecessesneeese} 39 68 2087 / 76 08 83.67
Wood’s Point (?) (a. 1851)........ cresssessanees| 39 BT 2827 |76 05 19.28
Walnut Street Ferry (?} (8. 1851 )cucnnaceres. 58 340876 07 27.22
Kughn s Point (?) (a. 851)............ 56 4289 | 76 07 88.04
r's Point (?) (a. 1851) 57 1268 |76 07 22.69
donﬁeld. 1 m.lle 8. of village (?)
8B61)iccce cerennirisarensanecssrercranannannes| 89 B2 6037 |76 02 08.80-
Gl boro (?) (a. 1851)...... cornsesnene-eenaases| 39 60 1757 | 74 56 89.88
Prxz Hiry. Granite monument N, W. brow
of hill, 4 mile 8. of Clementon. (1840)..| 39 47 5108 |74 59 16.50 -
Mon-u Hill (?)h(a 18B1).ceseee- sssrrnsnenncens] 39 59 2178 1 76 02 17.28
gpire. (a. 1851)..... .| 39 568 4108 75 07 10.19
Gloueestcr Point (?) (a. 1851)....... 39 B3 461176 07 27.38
Fish Club flag staff (?) (a. 1851). |8 58 1854|756 07 24.32
Powder Wharf (?) (s 1851)....... 39 b4 1047 76 07 4378
M:ckle éo a. 1851)........ 89 b4 3724|76 07 02.97
lege, Phlladelphm.‘ Pa. (a 1851)| 89 58 2358 |75 09 54.00
State Housespire, Philadelphia, Pa.(a.1851)| 39 68 5261 | 76 08 41.90
Clarkes S id.  Diflerence.....cossisasseisens +08.0 +19.56
Frankford Pumping Station ch’y, Pa. (1878; 40 00 5061|756 02 51.88
Frankford Catholic Church crom, Pa.(1878) 40 00 4248 |76 05 25.08 -
Horner. Buried terra-cotta 800
N.E. from Camden Water Works and 150

yards back from river bank. (1878)....../ 30 &7 4085 {76 08 4231

J enh. Jenks street and Delaware avenue,
Bridesburg, Pa. (1878)....cccccrneurueeenee| 89 59 5282 | 76 08 538.26
Moms (2) On hill just E. of Morris B. R.
Ig1878 verssasasassansarsssasseserasenes| 39 69 2870 | 75 02 86.51
(2), . W. b gvéailo, end of

evated R. R. track, Gas Works wharf,

Tioga street, Plnladelplna. (1878)........‘. 39 B8 4536!76 08 14.26 -
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Table of Geographical Positions—Oontinued.

FAME OF STATION. LATTTUDE LONGITUDE.
CaMDPEN CouNTY—Continned. Deg. Min. Bec. [Deg. Min, Sec.
Fairview. Torra-oomg pe, buried 170 feet
N. E. of Hatch Bros.” brick- c.lnmney,
E. side of R. B. cut, Fish House station, .
1878)uciereeneecsensnnnnissnsenssosonnsncsananses 89 &8 2818 |7 08 56.89
Pike, Pa. Pike streot and Delaware ave-
nue. (1878)..ceccecsnrncences 8% 59 0580 /75 04 45.48
BerLIX. Stone monument, on summit, 2
miles N, E. of village. (B.)...ccsvereecsera 3 48 8585174 B4 45.07
Haddonfield. White apxro. (V ) T 89 53 893 |76 01 45.7
Atco. Richards' house cupola. (V.)....... 89 46 17.7 |74 58 082
Atsion. Mill tower. (V.)..coeeeeeierecasaane 189 44 215 |74 43 80.6
Waterford. Spire. Joressressseses 890 43 239 |74 B 00.4
Merchantville. East spire. (V.)...covaene 39 &7 .008 |76 02 57.0
Atco SWmdeC&ARB limﬂa
from Berlin station. ).. .................. 89 46 4483 |74 b4 15.92
Pine Hipi. Same as a 89 47 540874 59 36.09
Phladelphia. Tower of Cny Hall. (B.) 39 567 096275 09 50.35
CAPE MAY COUNTY.
Bessel's .?hamd—
Bt ( ) (1842) 30 11 514174 54 18.31
Lu 's Landing. N. side of Dennis
Creek (?) J BT |80 10 8848 (74 &0 50.00
McCrea (?) (1842)...cccceen. sessesseasirnnseeseane 890 09 4932 |74 50 26.09
Goshen (?) (1842) ..uv.eee ssrseconscorsnes sonsene 39 07 3835 (74 b3 10.93
Pierce’s Landing (?) (1842).c.suveerannccrcranse 39 04 54383 |74 b4 05.78
Fishing Creek (7) (1842).ccccecseceesrarscccssase 3 01 0408 74 56 8226
Higbee (?) (1842)...c..euuerversarensse 8 &7 1412 |74 67 81.96
Cape May Old nght-house. (a. 1851)....... 88 55 4864 |74 57 88.90
Cape May Now Light-honse. (a.1851)....| 8 85 5042 | 74 &7 15.67
Congress Hall, (8. 1851).cceeasecersecssececens 38 &6 5101|74 86 09.77
Week’s Landin, 8 1861) ..eveen vessenaseenns 38 58 5659 |74 52 49,60
Two-Mile Bea a. 1851 .| 38 57 2813|174 B0 40,10
Leaming’s Point (?) (8. 1851) ......ccucerenen. 39 00 5664 |74 50 58.48
Town Bank (? n.. 18 1eerernes - ../ 88 58 3604174 &7 21.96
](‘ L8 03 0005]74 49 28.91
Nummy’s land K?) (a. 1851) 39 01 895074 47 00.81
g{ms (?) (a. 185 89 04 2855 |74 44 01.20
dridge (?) (a.. 1851).... 39 08 0341 |74 47 17.07
Holmes (? g 840)...c00000 cennroerane 8 07 3271174 45 5873
Leaming’s h North (?) (1840) 086 2608 |74 42 12,54
Townsend (?) (184 10 2384 (74 43 00.98
Ludlam’s Beach (?) (1840 08 4150 |74 41 29.69
Corson (?) 1840) 13 4140 |74 40 85.77
Mountain Creek (? 11 4280 /74 38 51.74
Weakfish Creek (? 13 2880 |74 87 38.78
Blackman (?) (1. 16 0474174 89 13.98
Beasley’s Point (?) 16 4691 |74 87 2148
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PHYSICAL GEOGRAPHY. 15
Table of Geographical Positions—Oontinued.
NAME OF STATION. LATITUDE. LONGITUDE.
Care May Couxty—Continued. Deg. Min Bec. {Deg. Min. Sec.
Peck’s Beach (?L(IMO) 8 18 1177 |74 84 . 5152
Cape Henlopen Light-house, Del. (a 1851)| 88 46 8885|756 04 4324
Clarke's Spheroid. Dl&m. 4032 +19.6
Beasley’s Point (?) (1840)......... ervessarens .| 80 186 5007 |74 87 41,01
Beasley's (2). (1884)....ccc00mevensnenese eenee] 39 17 0258174 87 00.20
Blackman (?) (1840)...ccccsseseocsrsonnsrrseneeess) 89 15 07.02 | 74 89 33.47
Corson (?) (1884) casonnn 89 12 010174 39 21.85
Corson (Ed 1840)............ eer ceersasasesasasanae 39 13 4460|74 40 5532
Btipeon Island (?) (1842)...cccess0000rveee 890 11 54687 |74 54 38.00
Ludlam’s Landing (?) (1842)...c.... veeeeensea| 39 10 4175 |74 51 00.74
McCrea. (1842)..cccccrveneens 80 09 5262|74 &0 45.96
Goshen. (1881) ]38 07 8964 |74 538 30.63
Puoblic. (1884) - 80 09 0843 |74 4 48,17
Tatham, (1884), 80 06 203474 438 81.72
View. (1884). 39 10 898874 43 1140
Isle. (1884).. .cccuevernsenss. sessessnenreesnanees| 39 10 8685 | 74 40 32.66
hall. (1884) 89 12 18347 |74 41 47.00
. (1884)....... 389 08 5950 |74 42 15.64
Town k. Hotel cupola. (1881)... 80 69 1432|174 57 80.84
Hammock, (1881).......... svsses-sassssane .8 07 000074 58 80.65
Young. (1884) 39 13 4824 |74 40 19.20
Cedar. (1884). 13 3408 |74 38 12.08
Heart. (1884). 16 3428 (74 88 35.80
Road. (1884)uuece-srvacssosrases 15 0528 |74 86 53,77
Eldridge (2). Cedar stub, Ephraim Eld-| :
ridge’s bay front.  (1881)w..creesseesa reees 39 06 086374 47 86.48
Limerick chimney. Tallest on old dwell-
ing, Tatham’s Beach. (1881)........ eonens 80 06 4337 |74 43 23.69
Peck’s Beach (?) (1840).......... 16 1493 |74 85 1110
Cape May Court-house spire.. sesesens. 04 530074 49 29.00
Tuckahoe. 8pire, . (V.)icreesuacenees sureenene] 89 17 824 |74 45 17.8
CUMBERLAND COUNTY.
Bexsel's Spheroid—
Barker (7) (1839)....cci0eeuesannrensesnnnne vosrnr 89 286 18787 21 45.94
PE MOUNT (?) (1889).iciceisvensnrcinanecens 39 25 0057 |76 19 56.46
Harris (?) (1839)ucsceaeeereee srseseracssnsnnnnnsees] 88 25 0889 (76 17 16.25
Hann (No. 2; (7) (1839)ceeiesranacerceres cereses 39 26 2401 (76 15 07.01
Buck (?) (1839)...cccuceucsnnsusncnsonens 8 25 07507 18 16.99
Greenwich (?) (1839)...cce00ree weserarecsrasane 39 23 2439 176 20 21.71
Davis () (1839).cccccerciearncasiians crasesanreces 89 22 8782|756 20 11.84
H (No. 2) (Dsssrearassscens vesersannrnnnnre 89 22 5514|756 18 83.64
Wheaton (?) (1839) 39 28 2860(76 19 05.89
Mount Pleasant. N. side Cohansey Creek,
8 miles below Bridgeton. (1839) (?).....] 89 28 2198|756 15 02.76
Bush Hill (7) (1842).vcerevnessecsassirerenssnset 889 28 5656 1 76 15 23.71
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Table of Geographical Positions—Oontinued.

NANE OF STATION. LATITUDE. LONGITUDE
CuMBERLAND CounTY—Continued.
Garrison (?) Hill E. side of Bndgeton and Deg. Min.  Beo. [Deg. Min. Bec.

Fairton road. (1840).....ccicorsvercanencenes| 89 28 8866 | 76 18 02.91
Dunck’s Beach (?) (1880)......ccruene weeeeseee] 39 20 8201 175 21 50.90-
Dayre (?) (1839) 30 21 4455|756 19 58.57
Bheppa.rd 2) (1880) coccecsscsisrsnsonnnennee oo 38 22 8822 (75 21 03.34
Cohansey Light-house. old light-house.

(1840) 8 20 183975 21 17.48
Big Island. Buried cone. (1839)........... 39 10 4561|756 18 14.08
West Point (?) (1840)............ 8 19 0305|775 15 10.69
Ben Davis (?) (1830)c.ccccecscireoscrannceneneess] 89 17 12,09 | 76 17 09.57
Eagle Island (?) (1840) cressnrsessensnsnnensans] 39 17 46001 786 14 07.56
Nantuxent (?) (1840)....ccec00mmeerereenennceee 30 16 8354 | 76 14 25.95
Flax Farm (?) (1840 8 16 8325 |76 12 54.39
JOSCELYNE (? eoraraeassrresersrensusises 89 18 37.0276 O8 03.49
Turkey Pomt (1 (1840 o cesssenerensersaaeeasses| 89 14 55907 {76 07 2146
Fortesque (?) (1840)....cc00eenee. censnesenensenne] 39 14 0930 1 75 0D 59.99

Isla.nd Pomt (?) 1841) ressssereresneneeenel 39 10 2358175 07 49.00-
d Light-house. (1840.) Old
hb-house, now destroyed.....ceeceseeeeese] 89 10 3089 | 76 08 0174
Oranoken (?) (1840) 89 12 0447 |76 06 24.62
Egg Island Point (2) (Psevecsecsssiesonenenns| 39 10 2179 1 76 07 4594
Dividing Creek. Buried cone, 8. ‘side of

creek, 2 mile below bridge. (1840)...../189 15 1886 {76 05 0411
Port Norris (?) (1839) casranrisanesnressssesaeees] 39 14 8808 | 76 00 57.47
East Point (?) (1840) 39 11 283576 00 58.06
Elder Point (7} §184§).................. ..... w39 12 3959|756 02 @ 3232
Bird Island (?) (1842) raesans 11 4434 |7 Ol 00.968
Tomlin (?) (1842)...... 18 4358 |74 59 49.96
Wiggins (?) (1842). 14 3328 |74 59  47.70
Robinson (?) (1842). 11 2878 |74 59 2290
West Creek (?) (1842) 10 2702 |74 b4 4479
Carlisle (7) (1842)...... 12 0325 |74 56 48.15
Bombay Hook Light-house, Del. ( . 21 46227 30 18.92
Mahon’s River Light-house, Del. (1840)... 30 10 1640 |76 28 4343
Clarke's Spheroid. Diflerence....civserenrseeses +-03.1 +19.4
Barker (?) (1839)......... 89 26 19096 |76 22 05.40-
Pine MovUxT (?) (1889).... ....... 89 256 087976 20 15.94
John Dayre. Buried cone, 14 mxlm .

of Bridgeton (7) (1840)....c.ccseceecencrnne| 39 26 2379 1 76 12 46.98
Hawkins (?) (1839)... 89 25 3542 |7 20 40.87
Hann. Buried cone, 8. side of Bndgeton

and Bowentown road. (1839)......eec.. w39 2 270876 16 26.68-
Buck (?) (1839% 26 1071 |76 13 3654
Harris (?) (1839) 25 1011 (76 17 85.77
Wheaton (7) éj_f” erseresnsensasesnsasees 23 2083 |76 19 2540
Hann (2). e a8 Hmn, nearly) (?)..... 25 27.22 |76 16 28.56
Greenwich (?) (1839) 23 2761 |76 20 41.20-
Bush (?) (1839) 28 5979176 16 43.25
Sheppard (?) (1889) 22 4143175 21 22.81
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Table of Geographical Positions—Continued.
NAME OF STATION. LATITUDE. LONGITUDE,

CuMBERLAND CouNty—Continued. |peg  Min,  Sec. |Deg. Min, Bec.
Dl.vu (?) (1889)....... 22 4056 |75 20 3134 -

E") seserssescsetesrecansas 22 5837 |76 18 58.16

Heusted 2) (M) 22 5836 |76 18 58.15

Mt. Pleasant (?)........ .. 23 2517 |75 16 22.30

Bridgeton spire. (1840 25 4648 |76 18 57.71

Laurel ()useseeivseceseecnes 28 2144 {75 13 43.04

Woodruff, N. side of B .

ville road, 1 mile W. of Millville town-

ship line (?) (1840).... rerrernneees | 39 24 4075 |75 08 47.25
Cedarville spire. (1840 ...[ 39 20 0199 |75 12 07.72
Cedarville. Summit, N. of new brick

church %) (1840).sueeneseocsecnosossenssons 38 20 3848 |75 11 50.65

Fairton. Buried cone on Theoph. Harns’

land.  (1889) (D)esrereecroreesrrmsmeenoneenr| 39 22 3837 (75 18 1228
Ogden (?) (1889) cereees| 88 22 0657 |76 15 28.23
Ju:ob’a Creek (2) 14 miles N, of Cohan-

g’lit-house. Cedar stub. (1875)...0 39 21 4007 | 76 23 38.25
J neob’s ek (?)...uee cesrsserretninerranessarnons 39 21 8726 175 23 86.45
Dunck’s Beach. On sand ridge, } mile N,

of Cohansey Light-house. |89 20 8617 |76 22 10.38
Dnan’s Beach (2) 39 20 8634 (75 22 10.63

gre (essensen 2o conseeereese| 39 21 4778 1 75 20 18.07

nght—house (1840) “Disused.., 39 20 2164 |75 21 86.98
Big Ialmd Buried cone. (1839) (?)....... 39 19 4888|756 18 83.60
Sea Breeze. Wamer House flag-staff, (1882) 89 19 2671 | 76 19 14.88
Garrison (?) (1840). (Bamess previous)... 89 23 36,88 | 76 138 22.47
West Point (?) 1840; 88 prevxous; 39 19 0881 {76 15 80.28
Ben Davis (?) (1839 Same as previous)| 390 17 1536 [ 76 17 20,10
Ben Davis (2) (?2)iccececirerrcesrverseressnranncs 39 17 1838 { 76 17 268.98
Eagle Island (?) ( 1840) Same a8 prevxous 89 17 4928 |76 14 21.10
Nantuxent (?) (1840). (Bame as previous) 89 16 3681 {76 14 45.49
Flax Farm (?) §1840; (Bame as previous)| 30 16 36562 (76 13 18.96
JoacELYNE (?) (1840). (Same as previovs) 39 18 4025 {76 08 23.09
Ben. Drain-pipe sunk in sand at extreme

high-water mark, Ben Davis Point. (1882)] 39 17 1847 (76 17 26.97
Nan., Drain-pipe and cement, below mouth

of Nnnueoke Creek. (1882)................; 38 18 4053 [ 756 14 46,80
Dyer'a Cove. Drain-pipe planted in marsh.

(188 39 16 0664 |76 13 42 42
Turkey Boint (?)(1840). (Sameasprevious)l 39 14  59.28 | 75 07 41.06
Bradford’s Pomt. Terra-cotta pipe, $ mxle

below P ’s Creek. (1881)....... ... 39 15 5685|175 11 53.95
Fortesque, a.vxlxonﬂ -staff, (1882).....089 14 1223 (76 10 19.14
Fortesque. Bi . (1882).ciaeennee.} 39 14 1588 | 75 10 14.22
Fonesque @ ( 840 revereresenerarsemeneneers| 89 14 1285 |76 10  19.60

Fortesque (2). Terra-cotta pipe on tand

hill, 332 feet 8. E. of pavilion. (1881).. 39 14 071976 10 18.10
Dmd: Creek (?) (1840)., (Same as pre-

cearsanssrae 89 16 2022|756 05 28.72
Onnoken (?) (1840), (Bame asprevmns) 3% 12 0774175 08 4421

B
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18 GEOLOGICAL SURVEY OF NEW JERSEY.

Table of Geographical Positions—Oontinued.

NAME OF BTATION.

CumBERLAND CouNty—Continued.

) False Pomt (}2 [0 1:1 11) PR
oint, at hlgh-water mark.

(1882 eeecrese sesessresersrensnsrressesrarreseone.
Egg Island Li ht-house. (1882).cserenerense
Port Norris, Buried cone, hnd of Harriet
Ogden. (1889)....c.ccieresnranccresscansnannes

Elder Point (?) (1842) essssresesanserssnennsonne
Buﬂ Taland. (1842)...ccciccmnicnnieriasnanes
(1842.) (Bame as prenous)
nsliml (1842.) (Sa.me 88 previous).....
Eut Point. On sand hill, 14 miles E of
Maurice Fiver (?)..ccs cuececeseernsanssonsas
Maurice Rlver West.  Buried cone W.
side of river mouth. (1840) (D)..cccoreens
Robinson &?) (1842)...c0r00e0nrenee

?Asunce Blver Light-house. (1877)
Carlisle. Buried cone (1842) on farm of
‘Wm. Carlisle, of Leesburg........csueeznees
Weet Croeek. (1842)......c00000000000
881) .

Elmer (2)..... e tacesrsesstessarsasesarenns
Ship John Lxgl:t-honse. (1882) comsanssens
Bombay Hook Light-house. (1882).. .
Vme.lmd Church. (B.).ccseverssssenrarnerense
Roman Catholic Seminary. (B.)..cccrsense
Vineland. Church spire, (V.).. ceet venens
Bndﬁton Charles B. Elmer's house cu-

senesesisescnsiesseserisatecesttatere

Bd n. BatxstChurch ire. (V.)...
ton. Bep spire. (V.)

Mulford’s Lmde ('8 P,
Muskee Hill. resssrsssnrnessenesinees cnnne

ESSEX COUNTY.

Bessel's Sphm:d—
Crane (2). Bummit First Mountain, N. of
Montclair (?) (8. 1851) .ceecanecnsne aessees

SRRERERBEBRR BRREINSSS
~uhhuuoq§w

pRRSSssngEas ma
|-, -

Wallace. In Newark clt (?) (a 186] Y.
Newark Neck (?) (a. 1861y)

sssssnsserssecnessenl

NEW JERSEY GEOLOGICAL SURVEY
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LOBGITUDE
Min, Bec.
10 17.92
10 1192
08 13.22
01 17.09
02 51.98
01 29.68
00 07.81
00 09.58
01 17.70
02 43.10
02 58.16
- B9 42.54
08 05.52
01 890.58
57 07.80
56 04.47
54 58.85
09 09.39
32 37.08
30 3834
01 1812
01 8726
o1 161
12 505
13 58.1
18 24.87
05 151
09 09.6
08 46.9
02 52.7
59 098
20 11.5
15 130
19 260
57 082
13 48.88
10 56.09
08 00.00




PHYSICAL GEOGRAPHY. 19
Table of Geographioal Positions—Oontinued.
NAME OF BTATION. LATITUDE. LOXGITUDE.
EssEx Counry—Continned. Deg. Min. Bec. [Deg. Min, Bec.
Fairfield. Reformed Church spire. (B.).{ 40 53 0184|174 16 88.18
Caldwell. Church spire. ? 40 50 1838 |74 16 14.02
<Caldwell. Iron bar, ro;ectm 3mches,1
mile E. of vi near top of hill, (B.).| 40 50 2168 |74 15 04.77
Newark. First Presbyterian Church spire.
(a ]859%1 e 40 4 0118 (74 10 02.28
Newark. Methodist Church spire. Broad
street. (a. 1859)........... crsernisaresennsenss| 40 44 0858 174 09 52.60
Newnrk Bay Light or Passaic nght (a.1859)) 40 41 4360 |74 O7 19.28
Newark Bay Beacon. (a.1868)u.ceeewsece] 40 42 056801 74 07 07.97
Clarke's Spheroid.  Difference...cscesecesssnces +-08.6 +19.9
Newark. Episcopal Church spire............| 40 44 2542 (74 10 10.35
Fairfield. Chure ?m (V)eeoeeonsenanees] 40 58 044 | 74 16 58.0
Caldwell. Flag. ( cosssesarannanseneeeeees| 40 50 441 |74 15 24.7
GLOUCESTER COUNTY.
Bessel's Spheroid—
Big Timber Creek (?) (a. 1851).. 8 52 4268|756 O7 45.54
Red Bank flag-staff. (a. 1851) 89 52 1785 |7 11 0159
Woodbury Creek (?) (a. 1851). 8 51 5008|756 11 88.29
Mathew (¢ ) (a. 1851).......... 89 51 1654|765 12 2388
Billingsport (?) (a. 1851 61 0024 (76 14 15.88
lsuc (?)éll 1851)....... ceannes . 50 4484 (76 15 28.37
Chew f Mantua (?) (a.
cessesserararsene 48 1389 |75 09 42.28
Oldmm "Creek (?) (a. 1851 47 018476 25 83.11
-Opposite Marcus Hook (?) (a. 1851; 47 80.07[76 24 02.17
Tonkin’s Island, West ?i a, 1851 48 4896 |76 22 31.28
Tonkin’s Island. East (?) (a. 1851) 490 1140176 21 40.94
Man Island (?‘) (a. 1851)... 50 1067 |76 19 08 59
“Thom Point (?) (a. 1851 50 3188 |76 18 04.50
Crab k (?) (s 1851)... 50 864076 17 20.33
Eagle Point (?) (8 1851)....... 52 8928|756 09 4121
Opposite Chester ?) (a. 1851)....... 49 4027 176 20 20.24
Robbins (2). (1 44 3120|765 19 42.75
Bcull (1) (1843) ceesssssnssssarssscsasensanansess| 39 48 3001 | 75 20 2278
errmoorrr On lull, 2 miles 8. of Swedes-
(1843).cceeisunsansass cee sresessennsl 89 48 1744 | 76 18 80.88
Swedmborospxre Church. (1843) 89 44 5894 |76 18 07.82
1 mile from Clarksboro.| -
(1873 e 89 47 2844756 12 59.78
2 miles from Mullica Hill, summit
of road to Ma.ntua. (1843).00eiericrneneeens| 88 48 8673 |76 12 00.61
Fort Miflin flag-staff, Pa. (a. 1851 ).. e 89 52 2887 |75 12 25 88
<Chester Roman Catholic Church, Pa.. (a
1851) weeees] 39 61 0220175 21 19.52
Clarke's Spheroid. Difference...cceenerensesnnee +08.1 +194

NEW JERSEY GEOLOGICAL SURVEY



20 GEOLOGICAL SURVEY OF NEW JERSEY,

Table of Geographical Positions—Continued.

NAME OF STATION. LATITUDE. LONGITUDE.

GroucesTER CousTy—Continued. |pee  Min,  Bee. |Deg. Min.  Sec.
LIrPENCOTT. (See above.) (1843).......,30 48 2055 |75 18 40.82
Forest Grove. (B. o 39 381 4577 (74 59 21.81
Williamstown Ch. (B Jesssssensssaressesenreess 39 40 5460 | 74 BD 23.20
Clayton Ch. (B.). corecnrossenssonne 39 389 2820({75 05 29.73
NzwrieLp. 1} mxlesS.E of village. (B 39 32 1885|755 00 16.14
WrLLIAMETOWN. In glass works yard. (B.) 89 40 5631 |74 59 28.5
Tayror’s MouxT. 1 mile 8. W of Rich-

Wood. (B.)ecceerserssseotssssosssocnennsnennns| 89 42 5742 1 76 10 371.79
Glassboro Church spire. (B.) ..... venneeneees| 89 42 0079 {76 06 47.11
Monroe. 8. of Monroeville. (B)............| 89 87 2271 |76 07 28,12
Clarksboro Church spire. EB. conenereenses| 39 47 5749175 18 29.09
Swedesboro Church spire. cesevassceneens] 89 45 04 |76 18 26.76
Chester, Pa. Mxlmry Academy cupola.

(B.)..... cssasecaranrresssnrnnnsenneennnnneesl 39 61 4195 | 75 21 20.38-
Stringtown (Lmeo (V) .. 39 40 188 |75 14 18.8
Glassboro. White %/? reesaee .3 42 007 |76 08 46.7
Clayton. Spire. wveersrsrveresasiascenness| 89 89 283 |75 OB 20.4
Iona. Tall nemumnp,S W. ofB R

station. gf 89 88 102 (76 04 88.2'
lelnmstown %;nre (V ).... cvensnseenees| 39 40 546 |74 BD 23.2
Piny Hollow. &’ cereterersasnannensnanneneess | 39 35 099 |74 55 89.7
Forest Grove. (V)........ 89 81 458 |74 59 218
Newfield. On hill, 1} mxles 8. E. of

lage. (V.) s 39 82 188 {75 00 16.1

HUDSON COUNTY.
Bessel's Spheroid—
Schayler. On ndge, E. of Belleville (?)

(8- 18B1).cirescrancinne cens-esessensinses 40 46 4628 | 74 1017
Bergen Neck (?g On ndge in West Hobo-

ken (7) (1818)uiueeecsiricarsnesnneenas saunne 40 45 4940 |74 02 16.62
Stevens. In front of Btevens reudenee,

I-Ioboken (8. 1851 ).cirreerseceenmsecrnneennss) 40 44 3849 |74 01 06.54

;Enre. Old Dutch ReformedChurch
..... rernsransnsassusssesesennnnneniennes| 40 43 3051 | 74 08 48.22
Caven Pomt ?) (a. 1851) 41 31874 08 59.07
Pnlmergaw (7) (8. 1851)ccescrcsserssnssnencene. | 40 40 3824 (74 0B 39.32:
Constable’s Point (?) (a. 1851)umccrcrereseeeens| 49 39 2852 |74 05 2561
Vanhorne (?) (2) (8 1851)...revcersreresrenene| 40 39 0563 [ 74 08 0680
Shooter’s Island (?) (8. 1851)..cccervercusieeees| 40 88 3424 |74 00 20.04
Rowan (?) (8. I851)i.cc.cceircccansassassssnes 40 388 5154 |74 07 18.72
Bedloe’s Island (ﬂng—stnﬂ' ) New York Bay

a. iresrnsssseaninesersais creesene. | 40 41 1748 1 74 02 20.85
Gi t Island (tree). Now Elhl sl

New York Bay a. 1861) resressssseenneees] 40 41 5572 | 74 02 05.49
Jersey City (flag. h} (s 1861) wenneseene] 40 42 5248 |74 01 57.20
Pmonata Fathers onastery. West Ho-

boken, (B.)usisessecarerarncesssonsincsinneness) 40 45 5438 174 01 52.28
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PHYSICAL GEOGRAPHY. 21
Table of Geographical Positions—Continued,
NAME OF STATION. LATITUDE LONGITUDE.

Hupeox Counry—Continued. Deg. Min.  Bec. Deg. Min, Sec.

Brooklyn Bridge. New York pier. (B.)..; 40 42 2357 | 78 59 85.51

Bergen Pomts ire. (a.1 cresesennnnenses) 40 38 4058 | 74 07 10.24

-Centerville. Church 8; u'e. (n 1859)....../ 40 40 0328 {74 06 33.26

Kill's Light. Bergen Point. (s. 1859) ..... 40 38 3223|74 08 35.84
Robin’s Light. New York Bay. (a.

1859)......... arseseeabacsssssassaiarensaean weees| 40 39 2385 |74 08 86.78
New York City Hall, N. Y. (% 1851)...... 40 42 4316|74 00  03.09
‘New York. Trinity Church spire. (a.1861)/ 40 42 2571 | 74 00 24.20
Brooklyn. Trinity Church spire.....ccoee...| 40 40 5633 | 78 b7 43.06
«Clarke's Spheroid. Diﬁ'erem ................ +02.6 +19.9
Highwood (2). Brick pillar, marble ca m

miniature redoubt, near residence of

James G. King (1867), 2 nnlu N. of Ho-

boken crvaressssensnennsnseene] 40 46 1270 1 74 01 02.06
Bergen Neck (?) 1818) sesresinesannneranneeese] 40 46 5206 | T4 02 36.50
Btevens. (8. 1851)..ccieecrernscsnsccernnsernennss| 40 44 4114 {74 01 26.44
Bergen Dutch Reformed Church. (Same

asabove.) (1885)...ccorssiseisssienssninnend] 40 48 37.14 | 74 04 04.35
Jerse Clty pire. (a. 185 1) aee .|]40 42 581874 02 16,756
Oil Co’s chimney. N. side of Kill von

Kull. (1885).ccceserceecrsscossansarcennsnnneess) 40 89 1882 174 06 8344
-Shooter’s Island. Chmney. (1886) eeeess] 40 38 3258 | 74 09 39.70

HUNTERDON COUNTY.
Bessel's id—
‘Fox Hill. Stone monument on summit, 2

miles N. E. of Califon. (B.)icecrsrsnecnsens| 40 48 5681 | 74 47 59.45
Bethlehem. Masonry monument over Le-

high Valley B. B. tunnel. (B.)...........| 40 88  49.85 75 01 18.99
-Gravel Hill. Croes cut on rock on summit,

3 miles N. W. of Milford. (B.).... 40 35 1887 |75 08 06.80
PrcELEs. Stone monument, most sontherly

summit of mountain  (B.)..ccccerees. 40 35 882874 49 08.57
Readington, Reformed Church splre (B) 40 384 0246 |74 48 49.59
Cherryville. Stone monument, } mile W.

of village. teesesesasnraeeaenteense 40 88 424574 b4 1141
«Croton. gtone monument on summxt., 2

miles 8. E. of village. (B.)eweocrsrereeene| 40 20 0142 | 74 54 25.95
Three Bridges. Church spire. (] 40 31 2058 { 74 47 20.89
Flemmgton Methodist Church spire. (B) 40 80 175374 &1 10.62
Pleasant Corner. Church spire. (B.)......[ 40 26 2598 | 74 51 04.556
Sand Ridge. Baptist Church spire. (B) 40 25 204574 56 54.99
Bourland. thta—oak stump, 4 mile W. of

Amwell vill Yo coerresrneeenensansense] 40 25 4898 | 74 45 19.50
<Goar HiLr. ?zne monument on summxt,

1} miles B. of Lambertville. (B.).........| 40 20 4205 |74 &5 57.47
Haycock, PA. Summit, 2 miles 8. of

Bucksville. (B.)..covrersermomssirssannnnnne 40 20 1608 {76 12 50.97
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22 GEOLOGICAL SURVEY OF NEW JERSEY.

Table of Geographical Positions—Oontinued.

NAME OF STATION. LATITUDE. LONGITUDE.
HonrerpoN Covnry—Contibued. ey ain,  gec. |Deg. Min. Sec.
Clarkes 4027 +4-19.6
Pottersville. 42 248 |74 44 06.1
Besdmgton. 34 052 (74 44 002
Cherryville. Spire. ( 33 447 |74 b4 18.5-
Quakertown. Spire. (V) 88 529 |74 &6 315
Cushetunk. (V.) 87 248 |74 48 26.9
Mechanicsville. Church spire. (V.).......| 40 87 112 |74 46 00.4
Cornhill. (V.) 40 22 288 |74 54 427
Rosemont. Spire. (Vo)iereserssseorcansensess] 40 28 404 |74 59 28.4
MERCER COUNTY,
ﬁmch Top of § nnl
OUNT 'op of mountain, e
E, of village. g-i ...... sresessersaneesees] 40 22 0056 | 74 43 06.14
Poplar Ridge (1) ’1840) wsssssessessanseneenees | 40 22 1430 | 74 42 10.75
Mount Cance. Buried cone on ] li
niles N. E. from Titosville (?) (1840 eesel 40 19 8776 | 74 51 190.98
Cold Soil (2) (1) (18408.... ..... cesnenernsenennee] 40 20 83784 | 74 42 18.90
Pennington inary (cu; h) (1840).....] 40 19 35386 | 74 47 18.30
Princeton Semmu'y (cn &840).... 40 20 400074 39 3428
Princeton Coll 0)eeeeeeee.{ 40 20 5208 | 74 89 15.26-
Mapleton (22 (?(1 . cornssessseseseescanness| 40 21 08.62 | 74 86 23.88
Lawrencevil e. un oone- H.\ll N.W.
of village (1840)................ vereeessenensess] 40 18 0501 | 74 43 48.71
Lawrenceville ( m& S} 2 40 17 5100174 438 25.25
Hasel’s Farm (2? id
wick and Trenton turnpike, 840y
of Chas. Updeck’s honse. (1 )...... |40 18 0277 |74 40 08.69
Trenton. First Presb. Church spire. (1840){ 40 18 102874 45 2954
White Horse () (1840).ecvcresresrrrerncecrercs| 40 11 1070 | 74 42 07.51
Clarke's Spheroid. Diflerence...uueeeesereoresn 4028 +-19.6
Princeton water-tower. (V. )................. 40 20 235 |74 40 08.5
Princeton College cupola (V.)u...oorereneese..| 40 20 560 |74 39 85.1
streneevxlle stand-pi (Veseecscsneneae 40 17 319 |74 4 10.9
Church spire. (V.).ccecemrrercesenceens| 40 16 144 [ 74 48 02.5
East nton. Rubber Worka ch’y. (V) 40 14 230 |74 48 39.0
Trenton. State and Clinton St. svu'e. (V)j40 13 168 |74 45 213
Trenton. State House dome. (V.).......... 40 13 138 |74 46 18.1
Trenton, State Street Methodm Chnrch
spire. (V.) 40 138 135 |74 45 387
Trenton. Roman Oulhohc Church, Broad
and Centre streets. (V.)ueecvsrseresseessens 40 12 815 |74 45 40.6
Trenton. ‘?t. Church, Centre and Bridge
streets. (V.).... T 40 12 414 |74 45 36.4
Hamilton 8q ) 40 13 481 |74 39 87.8
Dutch Neck spire, { cresernersesnsennsnneas] 40 16 575 |74 36 50.8-
Windeor spire. (V.).ceecseesescssenseossennnsesd 40 14 345 174 84 57.7
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PHYBICAL GEOGRAPHY. 23
Table of Geographical Positions—COontinued.
NAME OF BTATION. LATITUDE. LONGITUDE
MIDDLESEX COUNTY. Deg. Min.  Bec. Deg. Min.  Beo.
Bessel's Spheroid—
Williams (2) (%) (a. 1851).ce..en... wermeenees| 40 34 BLI8 |74 12 3194
Woodbridge (?) (8. 1851).csercusesesarssn.onenss] 40 88 2251 | 74 14 20.83
‘Woodbridge. Spire of Presbyt.enan Church.

B 1859)..iciireisiiinssrersiacaconiansssessnase 40 33 8982[74 16 05.95

Zellis (2). On hxll } ‘mile 8. of Wood

bndge (?; (a 1861) wosssseenneraraesarannnens| 40 82 4302 1 74 16 17,64
Shotwell (?) (2 1851)....coeseneecs renes censeeen| 40 32 4543 {74 15 01.08
BLoOMFIELD. Summit of Bloomfield’s

Hill, 2 miles E. of Metuchen. (a.1851)... 40 82 0401 {74 19 08.84
Perth Amboy. Epmeopu.l Church spire.

(8. 1859)....cc000see 40 30 1064|74 15 86.16
South Amboy. (u 1851) eeresencassonnsensasess] 40 28 4461 174 18 59.98
Morgan (?) (a. 1851)...000u0eee veerennese| 40 28 0L06 |74 15 89.33
Chestnaquack (?) (8. 1851).c0cereerrenes weeeees] 40 27 3743 |74 14 43.39
Sandhills. BSummit on New Brunswick

and Trenton turnpike. (a. 1851).......... 40 24  27.30 | 74 32 19.08
Cranbury. BSteeple First Presb. Church.

(a. 1851).... cossesas 40 18 236874 30 48.82
New Brunswick. Butxers Col. cupola. (B.)) 40 20 5273 |74 28 28.12
Woodbridge Landing \?ﬁ a 1850)..c0iesees 40 32 4323 |74 14 69.71
Fire Brick Works. A. Hall & Son’s ch’y,

Perth Amboy. (a. 1869).....c.c0vuese 40 30 510874 15 16.08
Perth Amboy. "Presb. Church, (a. 1869).| 40 30 1809 |74 15 87.80
South Amboy Depot. Pennsylvama R.

(8. 1859).reveeriecissicsssisiserssainensaneeaneees] 40 20 2832 1 74 16 15.58
Seward (?) (a. 1869).......... . o] 40 28 5200 (74 18 18.06
Morgan (2) (?) (s 1869; e 40 28 0805 |74 15  86.15
Morgan (3) (?) (8. 1859).c.ccusrernese-vencensees| 40 28 0518 | 74 16 33.80
Chestnaquack Point (2) (?) (a. 1869) werens | 40 27 3688 |74 14 42,38
Clarkes Spheroid. Difference.....ve...cureeren. +02.7 +20.0
Bl k of Arthur Kill, N, of Island

landmg Buried bottle. (1885)...[ 40 85 0166 | 74 12 43.94
Saw er t's Point, N. bank Arthur
ill. Buned bottle. (188)......cco.n..| 40 83 3886 1 74 13 26 27
Woodbridge.  8pire of Presbyterian

Church. (1885, same as a. 1851)...........; 40 33 4250 | 74 16 25.94
Hawk. 18 yards E. of Clark’s Cree

(1885).sesssrccssssracssasssnnorsonns: 40 33 4177 |74 14 25.40
Sewaren.  Cedar stub, 180 yuds N, off

Bewaren Hotel. (1885)....ccccevccvsnssecnncs) 40 32 4760 |74 15 18.64
Boynton’s Tile Works chxmney Near

oodbridge Landing. (1885)............f 40 32 2658 | 74 15 21.56
Menlo Park. Tall iron stack. (V.)... 40 33 490 |74 20 225
Van Keuren’s houss, 1 mile 8. W.of New-

tOWD.  (V.)ieescrrriccsmsrnsnesesnnnnresesnnseest 40 82 1864 | 74 28 08.2
Metuchen. Presbyteriau Church spire. (V) 40 382 257 |74 21 845
Rutgers College copola, New Brunswick.

'6? . 40 20 554 (74 26 41,7
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Table of Geographical Positions—Oontinued.

NAME OF STATION. i LONGITUDE.

MippLesex CounTy—Continued. in. Bec. |Deg. Min, Bec.
8t J u.mes’ ire. New Brunswxck (V) { 29 880 7 28 58.9
Stelton. Church spire. 31 0156 |74 24 26.0
Kreischer’s chimney, St.nten Ialand g ; 40 31 571 |74 14 288
Tottenville. Cupola, Staten Island. (V.).. 40 30 309 |74 14 87.9
State Reform School tower. (V.) coecceeeeei 40 20 366 | 74 23 56.6
Dayton. Church spire. (V.)......... eeeseee| 40 22 828 1 74 30 437
Cranbury. First Presb. Church spire.

[ T PP 40 18 264 |74 31 083
Cranbury. Second Presb, Church apu-e

(v.) eevsssnennens ceenane.] 40 18 504 |74 30 51.6

MO\TMOUTH COUNTY.

Beasel's Sg’

Matavan Point (") (a. 1851)....... cnnnennnen:| 40 26 5028 1 74 12 19.53
Conasconck Point (?) (8. 1851)...cceeenvererac| 40 27 30900 | 74 10 2421
Point Comfort (?) (a. 1861).cuees vevnreeeenenss| 40 27 2079 | 74 07 45.05
Compton (?) (8. I851)ccciererecerenneeeneececenssl 40 26 1974 1 74 05 09.94
Sandy Hook (?) (a. 18561).......... cvvennennnns| 40 27 4218 |74 00 04.80
Sn.nd Hook Light-house. (a. 1859)......... 40 27 3949 |78 &8 48.56
Plgeon Hill (?) (8. 18B1).0ceiiaoererencerennennn] 40 24 2449 | 74 04 23.33
Mount Muchell N. edge of nghlands.

(a. 1851) ..... teieresesansinesnnsssnssacsanere 40 24 2177174 00 06.30
Beacox Hn.x.. Hill 1 mile 8. E. of Mor-

ganvxlle 1839) i ccecsirerriararereaseesarnnns 40 22 287474 13 22.08

Hill W. side of Keyport and Holm-

del road. (184 veseasensanrannennsneens| 40 28 8096 | 74 11 06.20
Navesink (?) (a 1851)....... ................. .| 40 23 4506 |73 58 49.77
Navesink Light-house. (a. 186 ceveeeneeee] 40 28 4248 | 73 B8 48.62
Ocean House (flag-staff’). 1) cevene.l 40 22 5174 |78 58 13.90
Burdge. Hill N, bank of nveamk river.

(1843).uccseunenisune snenssunsaninne coreverrenens 40 22 5943 74 01 25.80
Navesink (2) ?) (l. 1851) ...... caisererassesnses 40 28 1534 |73 58 58.50
Garriell. Hill 1 mile 8. E. of Red Bank.

(a. 1861). . ceresnerseressseseneansenarans 40 20 3169 |74 02 45.79
Conover (?) (a 1843) riasesnraresennnsenenncenses) 40 20 3828 1 74 01 07.42
Beach ?1) (?) (8 1851} eeeeeuvecennnonssescacneens] 40 20 3912 | 73 58 01.68
Beach (2) (?) (8 1851)ciccernns oo... 40 20 1187 |73 &8 02.84
Polhemus. Hill 24 miles N. E. ot' Colt'

Neck. (1848)ucccssssressesscncs. ceneeneeeeen. | 40 18 0000 | 74 08 86.62
Shrewsbury spire. (a. 1851)....... coreans ..] 40 19 222074 03 21.63
beerty pole. Long Branch village. (a.

............................................ 40 17 bB5655 |73 59 52.30
Dlsnono Hill 13 miles N, W. of Perrine-
ville. (1840)....ccceeieucererercacnsrnsare onses 40 14 4543 | 74 27 06.10
Baird. N.end Pine Hlll 13 mlles N.E .

of Perrineville. (1840)...cceurernenrccnenes 40 14 070574 24 81.26
Debow. Hill 1 mile 8. E of Cluhburgh

() (1840) 40 10 86587 |74 26 16.89
Freehold. Bpire, old Court House (?) (1840)} 40 15 3438 |74 16 08.60
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Table of Geographical Positions—Continued.
NAME OF STATION. LATITUDE. LONGITUDE.
Mormoura CouNTy—Continued.  [nee Min.  Sec. (Deg. Min.  Seo.
Grandon. Hill 2 miles E, of Freehold.

(1840). evescenrereersererescessennnarassusasesnss .| 40 15 4462 |74 18 85.86
Throckmorton. Hill 2} miles 8. of Colt’s

Neck. (1838)........ vosesessarees cecserenrnaeee] 40 16 0108 | 74 10 28.68
Ligpeneott. Hill 13 miles N, of S8hark

iver R. B. station (?) (1836).....cc0nve... 40 15 1763 |74 07 18.27
West. Hill # mile N. of Elberon R.R.

station (?) (a. 1851) 40 186 1824|738 59 847l
Red Bog. On bill, 2} miles W. of Asbury

Park. (a.1851) . 40 14 0828 |74 02 54.16
Newell. hill, 2 miles 8. E. of Turkey.

(8. 1851 )ueeeerearsnancereeersorssssnsanmsasareneens| 40 11 4115 | 74 14 05.77
Highland of Squan (?) (a. 1851)uuecreer.| 40 08 0768 | 74 04 17.70
8andy Hook Signal (?) (a. 1859)..............| 40 1706 | 74 00 03.21
Conasconck Point (2) (?) (8. 1868)..c.00000s0s 40 27 3060 (74 10 24.74
Wilson’s Beacon. Back of Point Comfort.

(CDT: .5 ) F erseesenncnnsane 40 26 3580 |74 07 51.82
Lifht-house flag. Near Point Comfort. (a.

859) ceeeereasrese cvsssresriesnnnincssaasansnnnnenss| 40 286 5075 [ 74 08 56.81
Matavan (?) (a. 1859)..ccccsstvareencanens . 140 28 4887 1 74 12 18.90
Keyport spire, (8. 1859)......cocecvecsirennen| 40 28 1241 | 74 11 47.24
Conover's Beacon. (a. 1859)..... weene| 40 25 1421 {74 03 01.39
Hilton (?) (a. 1859)...ce0crunvunns 40 25 1719 |74 038 09.44
Carhart (?) (a. 1859)..... J40 o5 011874 02 1188
Chapel Hill. Back light. (a. 1859 .40 23 510074 08 12.76
Chapel Hill. Light-house pole. (a.1859)i 40 28 5168 | 74 08 12.67
Wilson (?) (a. 1859)......... coesessernmsesnene.| 40 28 1887 | 74 0B 08.92
Clarke's Spheroid, Difference...... . 4028 +4-19.9
Beacox ﬁn.x.. (See above).. .40 22 285574 18 41.91
Throckmorton. (See above) 40 15 0390|74 10 48.67
Garriell. (See above)....... 40 20 8444 (74 08 05.72
West. (See above)... .| 40 16 1898 | 73 59 54.71
Red Bog. (See above . 40 14 06.10 | 74 O3 13.71
Red Bog (2) (D) eeseereresserserensererans 140 14 0581 |74 03 1871
Freehold. Court House spire. (V.).......; 40 15 873 |74 18 29.6
Freehold. Reformed Churchspire. (V.)..[ 40 15 280 ;74 16 424
Key East Hotel. Flag-staff. FV) 40 11 206 |74 00 37.8
Colorado House. Ocean Beach. (V.)....[40 10 238 |74 00 51.6
Beach House, Sea Giit. N.flagstaff. (V.)| 40 07 3848 {74 Ol 49.9
Disbrow Hill. (V.)..cc..... seassnsenere cecanens| 40 14 480 |74 27 26.1
Allentown, Presb. Church spire. (V.)....|40 10 271 |74 35 14.6

MORRIS COUNTY.
Bessels Spheroid—
East and West Jersey Line. 1 miles N,

of Budd’s Lake. (B.)..cccuueavnroninrisenns 40 53 46468 |74 4 3443
Green Pond, Blazed pine on summit, 1

mile N. of Denmark. (B.)u.cccorrseres ooe] 40 88 3104 174 81 41.98
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Table of Geographical

Positions—Continued.

NAME OF STATION. LATITUDE. LONGITUDE
Mogris County—Continued. Deg. Min, Bec. |Deg. Min. Sec.
8heep Hill. Cross cut on large rock on

summit, 1 mile N. of Boonton. (B.)....[40 56 0858 |74 24 04.85
Boonton, Presb. Church sglr& (B. eees] 40 54 2002 | 74 24 17.68
Parsippany. Presb. Church spire. 40 51 5017 | 74 24 04.17
Schooley’s Mountain. Cross on center one

of three stones on summit, 1} miles 8. W.

of Drakestown. (B.)....ccccecrnvesisenssoses 40 49 4403 |74 47 13.45
Watnong. Barof i uon, pro_)ecung 8 inches,

on summit, 1§ miles N. W. of Morns

Plaing, (B.)..cceceeeserscereascossarsessocens 40 50 -5288 |74 29 20.23
Mornstown resb, Church spxre. (B) 40 47 478374 28 30.19
Mr. OLIve., Stone monument on summxt,

14 miles E. of Budd’s Lake. (B.)........ 40 51 5988 | 74 42 32.80
Barp Hivrr. Stone monument, 1 mile 8.

E. of Brook Valley. (B.).ccveereesnseenes| 40 57 87.21 | 74 20 4381
Clarke's Spheroid,  Difference......... +-02.6 +19.7
Seward’s Hill. Chester croe.s-roa.ds (V). 40 47 128 (74 40 85.2
Parsippany. Church spire. (V.)e.ueeeno.| 40 51 527 |74 24 24.2

OCEAN COUNTY.
Bessel’s Spheroid—
Chnstopher. On a hill 1§ miles 8. E. of

Lakewood, now a eemetery ™ (a. 1851) 40 04 104274 11 36.76
Green Island (?) (8. 1851)...wvrsvererrerenne] 40 00 8222 (74 08 0649
Flewing (?) (a. 1851) 40 00 12097 | 74 03 1179
Page (?) (8. 1851 )..eereccssisasisirsesassansensad| 88 59 0618 {74 08 48.18
Btout (?) (8. 1851).c.cccenreoessaseersarese waeene] 88 67 8471 |74 04 16.43
Goose Creek (?) (a. ]851) crersessssensasesnenne] 89 67 0497 | 74 08 20.38
Cranberry (?) (8. 1851)......cccvnnunersenrencense 89 586 872174 08 58.56
Good Luck Point (?) (a. 1861)............ .3 55 18568 | 74 08 47.10
Philipp (?) (a. 1851).......e..... | 39 53 5087 |74 04 2590
Cedar E‘reek () (a. 185 cenerrsansenciuenne e 30 51 4444 174 07 5294
Forked River (7) (& 1851)ccevecrrevsereninee| 39 49 1883 |74 09 0841
Island Beach (?) (a. 1851)...... . e 39 49 0252 |74 05 08.73
Barnegat Inlet (?) (& 1851).cc.cocececsrasnnes 39 46 5647 |74 05 56.43
Barnegat Light-house (a. 1851), old poex-

tion; for new light-house, see below ...... 39 45 5721 |74 (6 02.20
Double Creek ?) (8 1861).ereerrsranencese 39 44 2484 |74 10 20.39
Hickory Island (?) (a. 1861 )eeverererereenens| 89 41 1194 |74 12 4312
Great Swamp (?) (8. 1851)..cceusscecesnsenness.| 89 40 39053 | 74 08 39.82
Dinner Point (?) (a. 1861) vesseereemmananeeens] 88 37 5740 [ 74 14 54.94
Hickey (?) (8 1851).ccccsscccccisesansecrennnesss| 39 37 3420 | 74 11 03.36
Cramer (?) (a. 1851 remmereneoseneneesns| 39 85 09.24 | T4 12 52.78
Long Beach (?) (8. 1851) vvsveermerererers| 39 33 1589 |74 14 2123
Clarke's Spheroid  Difference. .......... +-08.0 20.0
‘Whitings Hotel flag-staff. (1873)............ 3¢ 67 1304174 22 46.62
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Table of Geographical Positions—Continued.
NAME OF BTATION, LATITUDE. LONGITUDE.

Ocxax County—Continued. Deg. Min.  Beo. |Deg. Min.  Sec.
BA1coNY. Buried jug at summit, 2 miles|

8. W. of Whitings. (1871) ....... weeerses] 38 85 2700 (74 23 40.94
Rmeeway. Summit, N. side of Cedar
Bridge road, 53 miles N, W. from Barne-

gat (1 872).. crnornssanens 39 46 344374 19 33.26
Bu.xmu LIGHT-HOUSE. Present hght—

(1878).crcresssencissssssnsnrnennsennsess] 89 46 5161 174 08 23.78
Bn.rneglt Methodist Church spxre. (1873){ 89 45 0081 |74 13 20.04
Gowdy'a house. Cupola of Mr. J. G.

Gowdy’s residence, 1 mile E. of Toms
River. (1878)...ccrcereerseeesssesneennannnenee 39 657  1L78 | 74 10 34.90
Sea Side Park. Flag-ltaﬂ' at -office....| 39 55 155 |74 04 44.0
Wlnungs. Hotel flag-stafl. §"3 ..... 89 57 131 |74 22 46.6
Buckingham, $ mile N. of Philadelphia
and Long Branch R. R., and jn.lt . of
Ocean County line, ) seenseeinennas| 39 58 579 |74 28 80.8
PASSAIC COUNTY.
Bessel's Spheroid—
Van Riper. Bummit, 8. edgeof Paterson (?)] 40 53  34.04 | 74 08 04.34
‘Weasel. Copger bolt in ledge First Moun-
tain, N. of Notch...coissssesasmeasenne 40 652 3418 74 10 5241
A uackanonk., Bummit of hill, Passic
g 2)ssussesnanssenensesasasarens susananvaseens 40 51 01183 |74 07 25.80
Beach Mountain. Bummit, near State line,
E. of Greenwood Lake. (B.)u.ceeee.... |41 09 57,56 | 74 17 20.20
Dunker Pond. Blazed oak on summit, }
mile 8, W. of pond. (B.)eeccrssesreenneee.| 41 04 5590 [ 74 28 37.23
Bear Forr, Co bolt in ledge on sum-,
mit, 1} miles N. W. of West Milford. (Bg 41 08 2856574 23 1170
Mﬁﬂpm Blazed chestant on summit,
E. of pond outlet- L)).. 4 02 5361174 23 43.79
Hiaa MouxrTamN. Copper bolt in ledge on
summit, 4 miles N. W, of Paterson. (B 40 58 1152 |74 11 85.68
Powder Mills. Machmesho chimney. (B.)| 40 55 2761 [ 74 16 13.5¢
Greenwood Lake, N. ort Moun-
tain, N. of Btate lme. (B )seeosenosenseeens| 41 11 3807 {74 20 02.88
Clarke's Spheroid. Diflerenct....ooveanveeceas +026 +-19.8
Wrasgr, (Same as Weasel above).......... 40 52 868174 11 1221
‘Wayne. Powder Mills chimney. (V.)....| 40 55 801 [74 16 33.5
SALEM COUNTY.
Bessel's Spheroid—
Oldman’s Point (?) (1843).. 45 8724175 27 21.92
Penn’s Grove (7) (1848)..c.c0100r 43 5974 |15 28 19.10
Church Landing Point (?) (1843 39 887517 81 00.87
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Table of Geographical Positions—Oontinued.

NAME OF ETATION.

LONGITCDE.

SaLEM Corxty—Continued.

Allen. Baried cone, on hill 1} miles 8. W.
of Auburn. (1843).......... sesossnssesanasnsns
Bcull (2). Buried cone, 2 miles N. from
Sha WE (?)eeoeoreressanseansassonassrncsorne
Ellet. Buried cone, 2} miles from Shar
town, on land of Widow Ellet (184
Reeves (7) (1843).....cccreecenre rroecasorcesanne
Acton. Buried cone, 2 miles E. of Sh
town, on land of Widow Acton (?) (1843
Big Mannin Hill. Buried cone
miles 8. W. of Woodstown (1843)....... .
Kinsey (7) (1843).cerenrerececrecnreoreressesrens
Fing’s Point. Bank of Delaware (?) (1841)
Penn’s Neck (?) (1843)... secccissonoarrooseares
Fort Delawnre, Del. (1839)...ccccueuenees
Balem spire, Episcopal Church. (1841)
Elzi%lrl)ro( g int. In old Bwedish fort.
Alloway's Pomt. Buried cone, 147 yards N.
of mouth of Alloway’s Creek (?) (1840)..
BURDEN. 2} miles B. E. from Quinton,
H:&:)oo yards W. of the cross-rosds (?)
Stony Point (?) (1840)......cccrenereee ceesavenne
Round Island (?) (1840). (See below)......
Arnold (?) (1840). ..ceeveecrrrecorsesronssarasses
Wilmington nght—house 51841)............
Wilmington Town Hall, Del. (1841).......
Delaware City. Presbytermn Church spire,
Del. ﬁlS!l sesesssesaseesssasarsriasassosraates
New Cast pucopal Chuxch spu-e, Del.

(1841) cvvreresenenessnnsnneseseasersnsesessresenen

Clarke's Spheroid.  Diflerenttuueesesecssersises

Finn’s Point (2). Bank of Delaware §18753
Finn's Point. Bank of Delaware (?) (1841
Salem Presbyterian Church spire....... covnnee
Salem Episcopal Church spire. (See above}
El;!ixggtl);ough (See Elsmborough above
Elsinborough (2) (1875) "Pine stub, near
old Elsinborough (? g ......
Elsinborough (3) (1881). ) yards N of
last point.... sssesesacissnnes esaressassnrns
Alloway. SBee Alloway above) ......
Alloway (2). Pine stub, 174 yards above
mouth of Alloway’s [
Alloway (3)eccveererseessarases ovess
Burpex. (See Burden above) resveaserennans

Btony (2).eeereerress

Deg. Min. Bec.

89
39

.| 89
39

39

39
39
39
39
89
39

89
39

]
—

8 8

8 8 RBEREY 8

R RaBRyE

(2]
©

LATITUDE. I
|
|

14.14
58.57

19.56
03.38

08.61
54.09
03.11
58.11
38.05
18.79
25.42
21.74

04.77

45.74
1879
14.78
156.25
26.56
3814
36.71
4032
00.15
01.32
24,10
28.58
24.91
26.33

27.48
07.97

08.568
15.97
48.93

88.11
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Table of Geographical Positions—Continued.
KAME OF STATION, LATITUDE. LONGITUDE.

] SareM CounTy—Continued. Deg. Min, Sec. |Deg. Min, Bec.
Stony é ;(?) eresestesaenusnnsrensnesiessrrarner 89 21 4742|756 31 1255
Btony (8 Drun-pxpe pla.nted 8 feet from

high-water mark. Stony Point. (1882)/ 39 28 0183 (756 31 16.12
Round Island. Buried cone in marsh.

(1840) i Yowae eeee] 39 26 2202 | 7B 27 83.17
Round Tsland 82)..... crreneeennnens| 80 25 2704 (76 27 36.01
Sneed S‘?) 1882 cresoen 39 27 3296 (76 31 01.94
Cove (?) (1882)..cuecrvmsucssusosacsancsraransracs 39 26 1873 (75 28 18.14

Pot. Drain- lll.upe 20 feet back from Ingh-

water mar 1882)..ccceiceeccisirinnncnenss| 39 20 0811 (75 81 2178
Arnold. Amold’a Pomt (?) (1840)...... 23 1803 (76 25 59.93
Arnold (2) cuereseenrnseennecsersisisenanesencenneeaa| 89 28 17837 | 76 25 56.00
Arnold (8), Arnold’s Point. Drain-tile

planted in marsh 80 yards back from

shore-line. (1881? ceserssissssescesennnseness | 39 23 1885 | 75 2B 54.34
Round. Drain-tile planted in marsh. (1882)( 38 25 3685 (75 27 39.62'
Fort Delaware (2), Del. (1875)..ccc0n0eeees| 39 85 2030176 84 04.05
Btow (7) (1882)iecccrerereersersaraancananenenennsd 39 22 5027 |76 24 51.89
New (?) (1882)..ccrecrrerseciccsssionnnencenanieness] 38 24 0965 | 76 26 85.18

ort meLDel Bee sbove) e[ 39 86 2204 |75 34 08.60-

y Island Light-house (1881).............| 80 30  03.37 | 76 34 08.78
Delawa.re City Presbyterian Church spire,

Del. (184( } 8 34 4137|765 35 37.30-
Eldridge’s Hill, 225 8. W. of Hayne’s .

house, at Point Airy. (V.)eovsseseeno.| 89 89 458 |75 18 24.3
Daretown. Church spire. (V. veeeeee] 39 86 062 [ 75 15 87.0
Mt. Pleasant. On B side of Euthke,

8. E. of Woodstown. (V.) ........ veeennene] 39 88 228 |75 18 32.0
Centerton. (V.)weessvssrersnrncaresnenennnnneens| 89 81 483 |75 07 444
Elmer. (VV) crnese w89 84 578 |75 11 127
Jericho, ).. cessessnssranraresssrerasansannss| 39 20 198 |76 21 50.2
New Boseon. V)iveeerneesesssssenenensnennsens| 39 81 179 |75 17 10.2
Corson's. 1 mxle E. of Daretown, (B)| 89 8 8798 |78 14 4177
Whig Lane. 1% mxles E. of vxllage. B) 8 88 378276 12 1211
8alem Church spire. hersressncenseenenens] 39 34 2401 {75 27 59.45
Port Penn Range Light, Pa. (B Jorsereeenns| 39 80 4043 | 75 86 83.80-
Finn's Point Range ilg ht. (B)isesssseneens| 38 37 0142 | 75 82 03.12.
Quinton Church spire. (B. ) 39 82 4178175 24 44.59

SOMERSET COUNTY.
Besael's Spheroid—
Bound Brook. Pile of stones on brow of

First Mountain. (a. 1851)...cccsecoenenn. 34 5666 |74 31 87.57
Mine Mount. Bar of iron projecting 3

mches on summit, 2 miles W, of ards-

Jl 40 43 163574 38 00.58
North Branch (?) (B.)eveecrserenrnesenseeneanedl 40 86 5265 | 74 40 88.58.
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Table of Gteographical Positions—Continued.

NAME OF STATION. LATITUDE. LONGITUDE.
Somxerser CovnTy—Continued. Deg. Min.  Bec. [Deg. Min, Sec,
MrT. Hores. Co bolt in ledgeonsum-

mit, ¢ mile 8. W. of church. (B.)....... 40 88 8937 |74 83 56.57
Raritan. Woolen mill chimpey. (B.)...... 40 383 6520274 87 37.82
Somerville. First Ref. Church spire. (B.)| 40 34 0378 | 74 38 21.72
Middlebush. Church sﬁre. (B)eereesnenens 40 20 4717 |74 81 238.11
East Millstone. Ref. Church cupola. (B)40 380 0744 (74 84 27.65
Clarke's Spheroid. Difference...cceeuss +-08.7 4187
Lamiogton. Church spire. (V.). .40 89 882 |74 438 72.2
Pluckamin. Church spire. (V.). 40 88 526 |74 88 327
Bedminster. Church cupola. (V. 40 40 147 |74 38 438
North Branch. Ref Church spire. (V.).. 40 35 566 |74 40 224

SUSBEX COUNTY.
Bessel's Spheroid—
Hiee Porint. Co bolt in ledge on

summit of Blue Mountain, 1} miles from

New York line. (B.)..... vers veees] 41 19 1274 | 74 89 23.38
Centerville. On hxll, mile e.

- 3 T PN 41 12 5167 |74 50 09.99
CULVER'S GAP. pe.r bolt, first mmmxt.,

8. W. of gap. (B. f ceversseos seeserenens| 41 10 1849 |74 47 2248
Deckertown. Presb. Church apu'e. (B.)..., 41 12 36860 |74 .38 03.87
Decker Pond. Blazed spruce on hill, E.

gide of pond. (B.)ucecrsersenenriveserneense.| 41 12 1184 | 74 81 4265
Glenwood. Blazed moe on lnll 1 nnle

N. W. of village. ressereennereniesenns| 41 16 2481 | 74 29 57.91
Hnmburih Church sg]xre. ( ............ 41 09 0848 |74 34 13.69
Beaver Run. Blased xckory on hill, 1%

miles W. of village. (B.)........ cesseneees | 41 09 1850 | 74 88 27.17
Eut and Wut Jersey Lme (on Blue Moun-

) é seaassasesasnen ssesisasanennssases 41 08 441574 50 40.08
Smith’s Hill. Blazed chestnut on nummn,

1§ miles N. of Newton. (B.).. ...........| 41 04 550574 44 80.17
Lafayette. A summit, 2 miles N. of vil-

Iage. (B.)uuuees eenerisossiireoisinsasnanenes) 41 07 5101 | 74 41 07.18
Hanzuner. Copper boltin ledge on sum-

mit, 2¢ miles E of vxllage. )ereennees.| 41 08 5085 |74 81 80.18
Franklin Furnace. Stack. veeneneeas| 41 08 2072 (74 35 01.74
Catfish Pond. Summxt, E of pond. sB 41 01 549274 B9 30.59
Newton. Presbyterian Church spire, 41 08 2480 |74 44 59.00
Woodport. Cross on boulder on summit,

mxle W. of Dodge mine. (B.)....... L 41 00 8755|744 85 10.38
Sparta. Cross on rook on summit, 1} mil

8. of Sparta. (B. 41 00 5596 |74 37 56.04
Clarke's Spheroid. DAﬁ'm................. +-02.5 +19.6
Lemon’s house. W.of SBwartswood, (V.)! 41 04 526 |74 51 424
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Table of Geographiocal Positions—Oontinued.
NAME OF BTATION. LATITUDE LONGITUDE.
SussEx CouxTy-—Continued. Deg. Min. Bec. [Deg. Min. Bec.
Hardwick. Church cupola. (V.)...........] 40 59 441 |74 51 89.0
Tranquility. Church spire. (V.).. wevese 56 887 |74 48 19.0
Andover, { mile W. of v1llage V) 59 0908 |74 44 49.4
Mxlford fi Pn. B.xll Jnst N. E. of vil-
'\? cesssesessessssssrusnees 41 19 447 |14 47 86.2
UNION COUNTY.
Bessel's Spheroid—
SpringriELD. Pile of stones just E of

old fence line, Roll's Hill, 2 miles 8. of

summit,  (1817).....cccssnisnisnsensansamenness 40 41 1944 (74 21 05.44
Sayre. Hill, 2 miles N. E. of Cranford (?)

(8. 1881).creeansersessnveeanncsncsasasnarassanans 40 40 4356174 18 57.58
Elizabethtown. Spire of First Presbyte-

rian Church. (8. 1861 )u.cceresscessinssenas 40 39 4284 |74 12 86.97
Randolph. On drift E. of Plainfleld !

2) (8 1851)ueciersireossccrucsunores  wernue 40 36 4181 (74 23 20.32
way. BSpire of First Presbytarian

Church. (a. 1851) ............. ceseneeennes] 40 86 5104 |74 18 3211
Wynant. (8 1859)..ccccsvecvuenicenssensesenens] 40 32 5528 |74 18 58.89
Bird (?) (a. 1861}2; ............................ 40 89 0313|74 10 08.69
Elizabethport. bytenm Church, white

spire. (a. 1859) . 8 4975(714 1 08.24
Clarke's Spheroid.  Differencs....c.ceeveeseerss +4-02.7 +19.7
BPRIRGFIELD. Boll’ gxll as above. (1817) 40 41 21574 21 25.19
sqm. (8 1851).....ovrverrrenuesnnereness sesose 4 40 4827 |74 17 173

htown " Presbyterian Chureh,

same 88 above. (1885).....c.ccveeeneeecsseees 40 39 4556 | 74 12 56.77
0il Cloth Co.’s chimney. Southern pu't of

Elizabethport. (1885) ....ceacereseracanscens 40 88 4596 |74 1 45.84
StuanChaxmml Co.’s chimney. Neu'B:

‘Way, west bank of Arthar (1886) 40 37 559074 12 15.47
Standard Chemical chimney. West bank of]

Arthur lel 188B).ucecs. sureeenseoonsarenes 40 86 5400 |74 12 21.78
Wmt Hickory stub and buried

ynl.nt’s land, near Tremley R.

R muon 188B).. woeverrassarsonrsarennsar 40 86 271174 18 11.48
Westfield. yterian Church spire. 40 89 141 |74 20 527
Cranford. Presbyterian Church spire. vi40 89 281 |74 18 11.6
Boselle. Flag-staff. (V.).......covevcreaccrens 40 89 3870 |74 15 504
Elizabeth, First PrsbytemChnreh spire.

(v, gsi.h ..... 40 380 456 |74 12 568
Eliza 8t. Mary’s Church splre V) 40 39 299 (74 13 07.8
‘Washington Bock (North rock). 40 36 457 |74 28 20.9
Netherwood. Hotel. (V.)......... seneneenenes| 40 87 887 |74 24 00.4
Dunellen. Bpire. (V.)..cccrcscrecrossrrcecces 40 35 809 |74 27 50.2
New Dover. Bpire. ( ) ....... cnesnsaneseeesl 40 85 072 174 20 26.4
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Table of Geographical Positions—Continued.

NAME OF BTATION. LATITUDE. LONGITUDE.
Uxior County—Continued. Deg. Min. Sec. |Deg. Min. Bec.
Bahway. First Presbyterian Charch spire.
ceansssessarsssssssesssrssane iessaasnsesaranns 40 36 538 (74 16 51.8
way. Becond Pmbytenm Church !
spire. Jaresserassesensanssanrassensanssanasans 40 38 318 |74 16 34.1
Linden. ormed Church spue. (V. ; 40 38 026 |74 15 322
Lmden Esmcopal Church ire. (V. 40 37 307 |74 16 07.0
Way. Btaten Chemwnl '8 chunney
{ )ressecsessecsssnsrnes.sransarenrssansnsasens .| 40 87 560 |74 12 15.3
WARREN COUNTY.
Bessel's Spheroid—
Delaware Water Gap. Brow of Mount
Tammany. (B.) 40 b8 0512 |75 08 23.27
Danville. Blazed white-oak on summit, 1
mile W. of village. (B.)........ 40 52 0043 |74 b5 53.38
Hackettstown. Blazed rock-oak on summxt,
2 miles W. of town. (B.)eewsersireneeene| 40 51 0548 1 74 51 59.91
MoONTARA. Stone monament, § mile 8. E.
of village. (B.)... 40 46 500875 08 17.38
Clarke's Spheroid. Difference...cievessssssasens +-08.6 +19.5
Hope. urch spire. (V.)..occoonreeerensen.| 40 54 319 {74 58 11.7
Warrenville. 1 mile 8. W, of vﬂlage (V) 40 53 530 {74 50 21.6
Jenny Jump Mountain. S: heseasensensceasas] 40 52 022 |74 59 20.8
Belvxdere. byterian Church spire. ( )40 49 886 |75 04 439
Mt No More. ( } ............ rrevasnresasasans 40 48 038 |15 01 36.4
White Hall. 4 mile 8. W. ofcrou-roads.

V.)eeesasees ceeneae] 40 42 204 174 54 00.6
Easton. Court House spire. (V. ) 40 41 180 |7 18 08.7
Wnshmgton. Old chimney, bank of canal.

1) ceesssssencicasesararesessunnnrasnnnssssssensess] 40 45 558 | 74 59 17.2
Po Mountain. (Vi )aercoresncsssnannnel 40 42 284 [ 756 03 05.2
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BENCH-MARKS.

In the following list all elevations are in feet and refer to mean sea
level at Sandy Hook, as determined by a series of obeervations by the
United States Coast and Geodetic Sarvey, extending from October
21st, 1875, to October 31st, 1881, in a continuous series. Bench-
marks marked U. 8. C. 8., are from the line of geodetic levels from
8andy Hook, through Phillipsburg, run in 1881, by the United States
Coast and Geodetic Burvey. All others were determined by the State
Survey. Those described as ‘ monuments,” and numbered in the
descriptions, are masses of masonry imbedded in the ground, with a
rounded granite post, the summit of which is the bench-mark, pro-
jeoting from the top, and usually raised about six inches above the
surface of the ground. A detailed description of these monuments,
and the manner of setting them, was given on pages 14 and 15 of the
annual report of the State Geologist for 1885.

The objects of the primary lines of levels, run in connection with
the Topographic Burvey of the State, may be stated as follows: (1)
To insure accaracy in the determination of elevations for topography;
(2) To ascertain the exact elevation of a series of permanent bench-
marks, above mean sea level, by which means any future elevation or
depreesion of the earth’s crust may be detected and measured ; (3) To
furnish a series of reliable bench-marks throughout the State for the
use of city and railroad sarveys and for all engineering purposes, in
order that such surveys may constantly add to the general fund of
information a8 to the surface of the State, and that the value of the
" Topographio Survey as an aid to such surveys may be increased by
having all referred to the same datum plane.

In order that the full benefit of this work may be felt, it is desira-~
ble that all railroad and city engineers shall co-operate and refer their
levels to the common datum.

Atlantic County.
Eleva., 24.232 ft.

Elevation of underground mark, 19.561 ft.

This monument (No. 10) is located in the small triangular grass
plat where the main road from Philadelphia and Egg Harbor City
enters the main shore road from Absecon to Leeds’ Point. It is set

C

ABSEOON.
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in the center line of the Philadelphia road and 12.75 feet west of the
center line of the shore road (the road being 49.5 feet wide). It is
also 64 feet from the corner of old house standing in yard at the west
street corner; 62.6 feet from cormer of house on the south street
corner, and about in range with its northeast end, and 131.9 feet from
corner of new house on the east street corner.

The top is level with the sarface of ground.

ABSECON, . . . Eleva., 30.66 ft.

On east end of stone door-sill of Methodmt Episcopal Church,
about 220 yards west of the above primary monument.

ArLaxTIC CITY. . . . . Eleva., 8.954 ft.

On an old United Btates Coast Survey tidal bench-mark cut on
northwest side of base of Absecon light-house, It is under the south
end of & window-sill, and is a small shelf out in the convex water-
table, with the letters ¢ U. 8, C. 8.” cut above it.

ATtraxTic CITy. . . . . . Eleva., 10,184 ft.

A cross cut on north end of stone door-sill of Atlantic City
National Bank, at northerly corner of Atlantic and North Carolina
avenues, the door being on Atlantic avenue.

Da CosTa. . . . . . . . Eleva., 80.14 ft.

A croes cut 0.40 feet from each edge of stone at southeast corner of
ooping of southeasterly culvert wall on Camden and Atlantic railroad,
one mile west of Da Costa station.

DovaeHTY’s. . . . . . . . Fleva., 25.75 fi.

A cross cut on coping stone at east end of south wall of calvert on
Camden and Atlantic railroad, 60 yards east of 11-49 mile-post, just
west of Doughty’s station. The croes is 0.76 feet from the corner.

Ece Harsor CITY. . . . . . Eleva., §6.573 ft.
Elevation of underground mark, 52.511 ft.

This monument (No. 17) is located on southwest side of Agassiz
street and the southeast side of Buffalo avenue, 5 feet from the street
and avenue lines, and 3 feet inside of center of hedge, which stands
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2 feet from the street and runs around the School Park, There are
three parks on the southwest side of Agassiz street, the School Park
being in the middle. Exocursion Park lies northwest of Buffalo
avenue; School Park lies southeast of it and runs to Agricultural
Fair Grounds, and these Fair Grounds extend from School Park to
8t. Louis avenue.

The monument is 251.8 feet to the northwest of the north corner
of the school-house, 26.5 feet from center of a large maple tree on
Buffalo avenue, 12.45 feet from center of another tree standing to
northeast of former, and 44.93 feet from center of large maple tree
standing on southwest side of Agassiz street.

Ega Hunox Crry. s e . . Eleva,, 60.27 ft.

L\ ul '
A cross q&gon &m{k corner-of upper outside flagstone step in front
of side door of brick store on the north corner of Philadelphia avenue
and Agassiz street.

HaMMONTON. . . . . . . Eleva., 102.82 ft.

A crose cut on the water-table on south side of front door, and 3.1
feet from corner of three-story concrete store standing on east side of
Bellevue street, and on north side of Camden and Atlantic railroad.

Lzrps’ PoINt. . . . . Eleva., 532.691 ft.
Elevation of nnderground mark, 48,648 ft.

This mooument (No, 9) is located just west of the hotel at forks of
roads to Port Republic and to Abeecon. It is at the intersection of
the center line of Absecon road with the south line of Port Republic
road. The following measurements were taken : To northeast corner
of store at southwest corner of roads, 52.5 feet; to center of small
cedar north of and opposite the store, 69.2 feet; to center of wild
cherry tree at southeast road corner, 22.5 feet, and to center of maple
tree standing on the south side of Point road, east of forks of roads,
75.9 feet.

The top of this monument is just below the surface of the road.

Mays LaxDING. . . . . . . Eleva,, 19.89 ft.

This bench-mark is a cross cut on west end of stone door-sill of
front door of Atlantic couuty court-house.
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MAayYs LawpINGg. . . . . Eleva., 20.66 ft.

This bench-mark is the armw-head engraved on the brass top of
the south * true meridian ”’ post standing in the court-yard.

MAavs LANDING., . . . . . . Elevs., 18.82 ft.

This bench-mark is a cross cut on east end of stone door-sill of front
or north door of the American Hotel, just southeast of court-house.

Houm' PLEASANT. . . . . . Eleva,, 13.96 ft.

A cross cut on bluestone door-sill of northerly door at east side of
Atlantic City water works pumping station, just north of Mount
Pleasant.

SomErs’ PoINT. . . .+ Eleva., 26.160 ft.
Elevation of nndergronnd mark, 21.535 ft.

This monument (No. 11) is placed on the brow of the hill in front
of the old Bomers homestead, a brick building on the shore road just-
south of the railroad crossing, at Somers’ Point. It is set in the center
line of the road which runs to the weet and is in the produced line
of the curb along the northerly side of the street running down to
the railroad depot, and 29 feet from the corner of the curb at the
northwest corner of the streets, said corner bearing south 37° east
from the monument, The southeast corner of the Somers homestead
bears north 5° west, 75 feet distant, and a Jarge cedar tree near the
southwest street corner bears south 60° west, 53.5 feet distant. The
center of the railroad track, where it croeses the shore road, is about
160.5 feet from the monument.

(NoTe.—On acoount of a change of the grade of the streets, No.
11 was reset May 31st, 1887, and the above description and elevations
apply to its new position.)

Bergen County.

ALLENDALE. . . . . . . Eleva., 270.39 ft.

A cross cut on the outside corner of the second step from the top of
the east end of the retaining wall of the north abutment of the New
York, Lake Erie and Western railroad bridge over a brook, about
300 yards south of the station.
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BravvevrviLig, N. Y, . . . . Eleva,, 182.80 ft.
A croes cut on the outside corner of the west end of the south

abutment of the road bridge over the Piermont branch of the New

York, Lake Erie andWestern railroad.

CrosTER. . . . « + Eleva., 40.48 ft.

This bench-mark is on the east end of the sill of the most easterly
of two doors in the south side of the brick building opposite the
Northern Railroad of New Jersey station,

‘CLOSTER, . . . . . . . Eleva., 40.00 ft,

A cross cut on the east corner of the sill of the front door of M.
Kohler’s feed store.

DEMAREST. . . . Eleva,, 38.87 ft.

A cross out on the south end of the sill of the front door of the
Northern Railroad of New Jersey station.

DurpEe Laxe. . . « « Eleva, 41.14 ft,
This bench-mark is on the New York, Snsquehmna and West-

ern railroad bridge crossing the lake. The point is & cross on the

northwest corner of the iron bed-plate on which rests the most east~

erly truss on the north side of the track.

ExeLEWOOD. . .« Eleva, 24.05 ft.
A croses on the north end of the mll of the front door of the ladies’

waiting-room of the Northern Railroad >f New Jersey station.

ERGLEWOOD. . . . Eleva., 44.84 ft.

A oross on the southwest end of the sill of the door of the post-
office, at the northwest corner of Palisade avenue and Engle street.
HACKENSBACE. . . . e Eleva., 12.50 ft.

A oross cut on the west end of the sxll of the main front door of
the First Reformed Church, on Court street.

HACKENBACK. . . . . . . Eleva,, 14.23 ft.

A cross out on the west end of the sandstone sill of the main front
door of the Bergen county court-house.
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Hieawoop. . . . . . . . Eleva., 48.95 ft.

A oross cut on the northeast corner of coping of the retaining wall
at the east end of the south abutment of the Northern Railroed of
New Jersey bridge over a brook, about 500 yards south of the station.

Honoxrus, . . . . . . . Eleva., 194.69 ft.

A oross cut on the southwest corner of the coping of the west para-
pet of the New York, Lake Erie and Western railroed culvert over
Hohokus creek.

Monsey, N, Y. . . . . . . Eleva., 527.29 ft..

This bench-mark is on the summit of the large gnard-stone at the
northwest corner of the freight station.

Nasver, N.Y. . . . . .  Eleva, 297.98 ft.

A croes out on the south end of the stone sill of the front door
of William Hutton, Jr.’s, brick store, near the railroed station.

NompaOFF. . . . . . . Eleva., 9.87 ft.

This bench-mark is on the north end of the sill of the most
northerly window in the front of the lodge at the entrance of Hon.
W. W. Phelpe’ Teaneck estate,

OraxgeETOWN, N. Y. . . . . . Eleva., 113.82 ft.

A cross cut on the east corner of the coping on top of and at the
extreme south end of the long abutment of the bridge carrying the
Piermont branch of the;New York, Lake Erie and Western railroad
over the West Shore railroad.

Parwsapes MoNUMENT. . . . \ Eleva., 460.21 ft.

This bench-mark is on the summit of the State line monument, on
top of the Palisades.

PArLisADES MORUMENT., . . . Eleva,, 453.08 ft.

This bench~-mark is a cross cut on a rounded knob of the bed-rock
7.8 feet southwest of the monument.
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Passaro Juxoriox. . . . . . Eleva., 53.20 ft.

A croes cut on the southeast corner of the lowest step at the east
end of the north abutment of the bridge carrying the Bergen County
railroad (Erie) over the New York, Susquehanna and Western rail-
road.

Ramsey’s, . . . . . . . Eleva, 344.25 ft.

A croes cut on the east end of the sill of the most easterly window
in the north end of John Y. Dater’s brick dwelling, near the station.

RIDGEFIELD. . . . . . . Eleva., 14 35 ft.

A cross cut on the south end of the sill of the front door of the
ladies’ waiting-room of the Northern Railroad of New Jersey station.

RIpGEFIELD PARK. . . . . Eleva., 6.77 ft.

This bench-mark is on the nort.hwest oorner of the west end of the
oulvert under the West Shore railroad, one-third mile north of the

village.
Ripeewoop. . . . Eleva., 140.33 ft.

A cross cut on the west end of the stone sill of Abraham J, Za-
briskie’s brick building (now used as a feed store), near the station.

S8pRrixé¢ VaLrey, N.Y. . . . . Eleva,, 448.94 ft.

A croes cat on the east end of the front door-sill of the Reformed
Church,

SuvrFerN, N. Y. . . . . . Eleva., 283.50 ft.

This bench-mark is the top of the State line monnment, between
the two tracks of the New York, Lake Erie and Western railroad,
about three-quarters mile south of Suffern.

SvrrerN, N. Y. . . . . . Eleva., 287.45 ft.
This bench-mark-is thetop of the new ﬁfteenth mile-stone of the
State line. .
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Tarruans, N. Y, . . . . . Eleva., 482.58 ft.

A cross cut on the top of a large boulder in the railroad cat on the
north side of the track, 25 yards west of a bridge and 100 yards east
of the station.

TENAFLY. . . . . .+  FEileva, 48.06 ft.

A cross cut on the south end of the sill of the north front door of
the Northern Railroad of New Jersey station.

Burlington County.
BirMINGHAM, . . . . . . Eleva., 31.29 ft.

On the moet southerly of two bolts on the top of northwest wing-
wall of bridge over race, 100 yards north of Birmingham railroad
station.

BoRDENRTOWN. . . . . . . Eleva., 15.63 ft.

A triangle cut on the west end of stone door-sill at the south en-
trance to fire-room of Bordentown Reservoir and Water Co.’s pamp-
house, near the outlet lock of the Delaware and Raritan canal.
BORDENTOWN. . . . . . Eleva,, 24.17 ft.

A triangle cut on coping-stone at the east end of the south abut-
ment of railroad bridge over roadway, just north of lower Bordentown
railroad station.

BURLINGTON. . . . . . . Eleva., 12.53 ft.

Cross cut on dressed stone at west end of door-sill of main entrance
to Baptist Church at northwest corner of Broad and Stacy streets.
BurLiNagTON. . . . . . . Eleva,, 11.30 ft.

A cross cut on northwest corner of projecting ledge of iron post at
northwest corner of iron bridge over Assiscunk creek, on Main street.

DeacoN’s, . . . . . . . Elewvs., 80.56 ft.

A triangle cut on water-table at southwest corner of brick school-
house, on east side of turnpike, three-eighths mile southeast of Dea-
ocon’s station.
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Mount HoLry. . . . . . . Eleva., 185.47 ft.

On the northwest corner of granite monument, located on the sum-
mit of Mount Holly, and which marks the United States Coast and
Geodetio Survey triangulation point, Mount Holly.

Mouxt HoLry, . . . . . . Eleva., 16.88 ft.

On northwest corner of door-sill of National Bank, on northeast
corner of Main and Mill streets,

MourT HorLy. . . . . . . Eleva,, 42,97 ft.

On the northwest corner of marble door-sill of main entrance to
Burlington county court-house.

PEMBERTON. . . . . . . Eleva., 39.23 ft,

On the southwest corner of granite blook upon which rests the south
end of west iron arch of bridge over mxll-pond South Pemberton.

TUCKERTON. . . . . Eleva,, 22.632 ft.
Elevation of undergronnd mark, 17.972 ft,

This monument (No. 8) is set in the northwest corner of the Pres-
byterian churchyard, at the corner of Main and Cedar streets, 3.2 feet
back from the front fence, being in line with the south fence line of
Main street, west of Cedar street, and 3 feet east of the east line of
Cedar street. It is 32.9 feet from the northwest corner of the church.

Warre Hu, . . «  Elewna.,, 14.24 ft.

On a protuberance mdxmted by an arrow and the letters B, M., on
the sontheast corner of the flagstone coping of the northwest wall of
bridge over ice-pond, on the road to Burlington, one mile west of
White Hill,

Camden County.

CAMDEN. . . . . . Eleva., 30.84 ft.

A cross cut on southeast end of hlghest step of main entrance to
new Camden county court-house, on Federal street.
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CANMDEN. . . . . . . . Eleva., 21.23 ft.

A cross cut on north end of north door-sill on east side of station
at junction of Camden and Atlantic and Pennsylvania railroads, at
oorner of Tenth and Market streets,

CAMDEN. . . . Eleva., 34.53 ft.

On easterly corner of pedeshl over the builders’ names (Krips &
Shearman), of the soldiers’ monument, on Haddon avenue, just north
of city hall.

GroucesTER FERRY. . . . . . Eleva., 5.91 ft.

A cross cut on southeast corner of slate slab on top of rubble wall,
southeast of Gloucester ferry pier, and 56 yards in a southerly direc-
tion from Buena Vista Hotel.

Kigwoop. . . . . . .  Eleva, 60.04 f.

On cross on southeast corner of slate slab on south side of outlet
of pond, on dam opposite railroad station,

MERCHANTVILLE. . . . .  Eleva, 80.11 ft.

On the west end of marble door-sxll (close by corner of brickwork),
of the east front door of new railroad station.

WiNsLow. . . ' . Eleva, 112,019 ft.
Elevation of nnderground muk 107.779 ft.

This monument (No. 18) is located in the grass plat, 22.5 feet
west of flag-pole. It is in the center line of road running south of
New Jersey SBouthern railroad station, and is about in center line of
roads running to Hammonton and Waterford. The following meas-
urements were taken from the monument: North 46° 30’ east, 57
feet to Jarge oak ; north 6° 30’ west, 41 feet to another large oak ;
123.25 feet to southeast corner of Hay & Co.’s store; 50 feet to cor-
ner of glass works fence; 56 feet perpendicularly to south line of
road to New Germany ; 58 feet to southwest street corner, and 73 feet
to northeast corner of house on this southwest corner.

Wmxsow. . . . .. + + .+ Eleva,112.76 ft.

A cavity cut in foundation at south corner of brick chimney, at
south corner of Hay & Co.’s steam flour mill, at Winslow. An
arrow-head points to it, and it is 1.8 feet above surface of ground.
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Cape May County.

Care May Courr Housk. . . . Eleva., 19.498 ft.
Elevation of underground mark, 14.961 ft.

This monument (No. 14) is set in the east corner of Cape May
county court-yard, 4 feet from the front or street fence, and & feet
from the line fence between the court-yard and the M. E. church-
yard. It is also 81.7 feet from the center of the eouth “true
meridian ” post, 62 feet from the north one, 54 feet from east corner
of court-house and 42 feet from south corner of M. E. Church.

Care May CrrY. . . . . Eleva, 10.876 ft,

This bench-mark is a croes cut on stone, under east corner of West
Jersey railroad station.

CAPE Mavy. . « +« . . . Elevs,6409 f.
Elevation of underground mark, 1.829 ft.

This monument (No. 15) is located on the Cape May light-house
lot, just southeast of Cape May Point and about two miles west of
Cape May City.

The Cape May and Sewell’s Point railroad divides the light-house
property into two parts.

The monument is set in the east corner of the south part, 2 feet
from the line fence of the railroad and 2 feet from the southeast line
of the lot. The United States Life Saving Station stands on the
south and the light-house on the north part of the lot. The corners
of the lot are marked by equare granite posts.

Beginning at the southwest corner of lot, the line runs south 62°
40’ east, 206.8 feet to south corner; thence north 28° 30/ east, 214.25
feet to & point 2 feet southeast of the monument, the whole distance
to the next corner being 424.6 feet. From the first-mentioned corner
the magnetic bearing is north 1° 40’ east, from the second north 10°
west, and from the third north 28° west, to the center of the light-
house.

CAPE May. . . . . . . Eleva., 8.244 ft.

On northwest corner of square stone monument in southeast corner
of light-house lot.
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CaPE May. . . . . . Eleva., 13.187 ft.

On United States Coast Survey tidal bench-mark of 1867, cut on
east side of projecting water-table at base of Cape May hght-house.

CoLp 8rriNG. . . . . Eleva, 20.70 ft.
A cross cut on north end of northerly stone door-gill of Cold

Spring Presbyterian Church (brick).

Ocear Crry. . . .+  Eleva, 10.298 ft.

Elevation of underground mark, 5.320 ft.

This monument (No. 12) is set about 3 feet south of the north cor-
ner of the new life-saving station lot, which runs from the corner of
Atlantic avenue and Fourth street, northeasterly 100 feet along said
avenue, and southeasterly 130 feet along eaid street. It is set about
2.1 feet southwest of the northeast line of the lot. It is about 400
feet from high-water line at this time (1887).

8Ea IsiE Crry. . . . . . Eleva., 5.193 ft.
Elevation of underground mark, 1.130 ft.

This monument (No. 13) is set just south of the north corner of the
new United States light-house lot, which is located on the east side of
the Sea Isle and Ocean City railroad, in the south corner of block 62,
and is bounded on the southeast by the beach, and on the southwest
by Whelen street.

The monument is set 2 feet from the northwest line of the lot and
2 feet from the northeast line, which makes it 2.8 feet from the north
corner of the lot.

8eAs IsLE JUuRcTION., . . . . Eleva., 15.86 ft.

This bench-mark is on the frog (1 foot from its point) of the switch
just north of the station.

Cumberland County.

Bay8me. . . . . .+ Elewa, 751 ft,

This bench-mark is on root of oa.k tree in edge of grove near turn-
table of New Jersey Southern railroad.
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BRIDGETON. . . . . . . . Eleva., 29.61 ft.
This bench-mark is a cross cut on north end of store door-sill of
east door of Bridgeton water works, on east side of East Lake.
BRIDGETON. . . . . . . . Eleva., 22.41 ft,
This bench-mark is a cross cut on east end of door-eill of main
front entrance of First Baptist Church, on Commerce street.
BripgeTON. . . . . . . . Eleva., 54.25 ft.
This bench-mark is a croes cut on west end of large upper stone-
step of front entrance of stone Presbyterian church, on Commerce
street, in West Bridgeton.
NeAR BRIDGETON. . . . . . Eleva,, 91.00 ft.
This bench-mark is on the east rail of West Jersey railroad, and
the south rail of New Jersey Southern railroad, at their croesing
about two miles north of Bridgeton.
MirviiLE, . . . . . . . Eleva., 33.45 ft..
This bench-mark is a cross caut on the water-table on southwest
corner of Millville National Bank, on northeast corner Main and
Second streets.
Mpviie, . . . . . . Eleva., 28.79 fi.
This bench-mark is & croes cut on south end of stone door-sill of
main entrance to Workingmen’s Institute.
VINELAND. . . . . . . Eleva,, 108.10 ft.
This bench-mark is & cross on north end of stone door-sill of north-
door on west side of Vineland station of West Jersey railroad.
VYINELAND, . . . . . . Eleva., 118.05 ft.

This bench-mark is a cross cut on east end of front or north door-
gill of First Baptist Church, on south side of Landis avenue, lust
west of Ninth street.

VINELAND., . . . . . . Eleva., 115.76 ft.

This bench-mark is a cross cut on east end of stone door-sill of”
First M. E. Church, on northeast corner of Landis avenue and.
Seventh street.
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Easex County.
BELLEVILLE. . . . . . . Eleva., 32.85 ft.
A cross cut on the top of the west wall of the bridge over Second
river at Belleville avenue,
BLOOMFIELD. . . . . . . Eleva., 130.33 ft.

A cross cut on the highest of a series of steps, at the northeast end
of the east abutment of the New York and Greenwood Lake railroad
bridge over the canal. The point is under the truss and 4 feet below
the track.

BLOOMFIELD, . . . . . Eleva., 141.21 ft.
A cross cut on the west sill of the main front door of the old

Presbyterian church.

BrooxrIELD. . . . . . . Eleva., 181.06 ft.
A cross cut at the southeast corner of the east end of the north

abatment of the first road bridge above Morris canal plane No. 11.

BLOOMFIELD. . . . . . . Eleva., 178.17 ft.

This bench-mark is on the west abutment of the bridge over the
Morris canal, on the road from Watchung to Avondale, about 2 miles
north of Bloomfield. The point is marked by a cross cut on the
lowest step at the south end of the abutment.

BRrROOKDALE. . . . Eleva., 177.53 ft.

This bench-mark is on the west abutment of the bridge over the
Morris canal, on the road from Watchung to Peru, 3 miles north
of Bloomﬁeld. The point is & cross cut in the lowest step of the
retaining wall at the north end of the abutment.

NEwark, . . . Eleva., 24.62 ft.
A cross cut on the sonth end of the sill of the front door of the

German Methodist Church, at the northeast corner of Walnut and

Mulberry streets.

NEwark., . . . . . . .  Eleva, 42.12 ft.

A cross cut on the west end of the sill of the window at the south
end of the custom-house. The point is 4.6 feet above the pavement.
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NEwWARK., . . . . . . . Eleva., 109.92 ft.

A cross cut on the stone at the south end of a bridge over the
Morris canal on Summit street, at the upper end of the inclined plane.

NEWARK, . . . . . . . Eleva., 54.99 ft.

A cross cut on the southeast corner of the base of the most north-
erly of two large columns at the main entrance in the east front of
the Essex county court-house, on Market street.

NEwARE. . . . . . . Eleva., 119.10 ft,

This bench-mark is on the east abutment of the bridge carrying
Sussex avenue over the Morris canal. The point is a cross on the
portheast corner of the stone on which the east end of the north truss
rests.

Gloucester County.

SwWEDESBORO. . . . . . Eleva., 40.43 ft.

This bench-mark is a cross cut on north end of marble door-sill of
front door of brick M. E. church, on northwest corner of Main
street and Railroad avenue.

SWEDESBORO. . . . . . . Eleva,, 44.822 ft.

This bench-mark is a oross cut on north end of door-sill of
National Bank.

‘WoopBURY. . . . . . . . Eleva,, 58.11 ft.

This bench-mark is a croes cut on south end of stone door-sill of
front door of brick Presbyterian church, on Main street.

‘WoopBURY. . . . . . . . Eleva., 62.32 ft.

This bench-mark is a cross cut on southeast corner of the lowest
of three marble bases of soldiers’ monument in front of court-house.

‘WooDBURY. . . . e . . . Eleva., 37.28 ft.

This bench-mark is a cross cut on south end of stone door-gill of
front entrance of G. G. Green’s brick laboratory, which faces the rail-
road just south of West Jersey railroad depot.
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Hudson County.

BELMONT. . . . . . . . Eleva,, 11,63 ft.

A cross cut on the lowest sandstone step at the north end of the
masonry of the west pier of the bridge carrying the West Shore rail-
road over the Northern Railroad of New Jersey.

East NEWARK. . . . . Eleva,, 26.03 ft.

A cross on the west end of the stone sill of the front door of the
small brick office building, at Peter Hauk & Co.’s brewery, on Har-
rison avenue, opposite Washington street.

JErsky Crry., . . . . . . Eleva., 100.63 ft.

A cross cut on the sandstone water-table of the Hudson ocounty
court-house. The point is on the Newark avenue face of the build-
ing, 5.1 feet from the south ocormer, and 0.8 foot above the stone
flooring of the portico.

Jxmsxy Crry, . . . . . . Eleva., 89.65 ft.

A croes cut on the east end of sandstone eill of the most westerly
of two doors in the Newark avenue front of the Hudson county jail,
opposite Oakland avenue.

JEmsxy Crry. . . . . . Eleva., 104.39 ft.

A croes cut on the north end and near the outer edge of the sill
of the main front door of the First Baptist Church, on SBummit
avenue.

Jersey CITY. . . . . . Eleva., 94.93 ft.

A croes cut on the south corner of upper large square stone step at
the main entrance (on SBummit avenue) of the Westminster Presby-
terian Church, at the east corner of Summit and Magnolia avenues.

JemsEy Crry. . . . . Eleva., 21.75 ft.

A cross out on the south end of the sill of the front door of the
post-office, Washington street.

NEW JERSEY GEOLOGICAL SURVEY



PHYSICAL GEOGRAPHY. 49

Jersey Crry, . . . . . . Eleva., 6.99 ft,

A cross cut on the outside of the top of the seuth wall (at the west
corner of the lock wall) of the Morris canal lock No. 22. This lock
is at Washington street, and the bench-mark is also one of the canal
levels,

New DurHAM, . . . . . . Eleva., 7.91 ft.

A cross cut on the lowest of a series of steps at the west end of
the north abutment of the bridge carrying the road over the West
Shore railroad, at the station,

Hunterdon County.

Axmaxpare. U.8.C.8, .+ . Eleva, 355.049 ft.

This bench-mark is about 1 mile east of Annandale station (New
Jersey Central railroad). It is the bottom surface of a square cavity
cat on a projecting stone, about the center of the north abutment of
overhead road bridge. This bench-mark is a little below the level
of the railroad track. The stone is hard, blue limestone,

Broouseury. U.8.C.8. . . . Eleva., 326.180 ft.

This bench-mark is the bottom of a equare cavity cat on top stone
of northwest corner of stone bridge (railroad) over wagon road, one-
quarter mile west of Bloomsbury station, New Jersey Central railroad.

It is marked thue— B. O M.
1881.

FLEMIRGTON, . . . . . Eleva., 187.45 ft.

This bench-mark is a croes cut on south end of door-sill of front
entrance of court-house,

FLEMIRGTON. . . . . . Eleva., 186.29 ft.

This bench-mark is on top of brass head of southern “true meridian”
post in front of court-house,

FLEMINGTON. . . . . . . Eleva., 171.26 fi.

This bench-mark is a cross cut on west end of door-sill of docr in
southwest corner of stone Presbyterian church, at forks of street.

D

NEW JERSEY GEOLOGICAL SURVEY



50 GEOLOGICAL SURVEY OF NEW JERSEY.

LAMBERTVILLE. . . . . Eleva., 70.01 ft.

This bench-mark is a crose surrounded by a triangle on the north-
east corner of large corner-stone on north end of west wall of lock
on canal feeder.

LAMBERTVILLE. . . . . . . Eleva., 72.87 ft.
This bench-mark is & cross cut on south end of door-sill of the
center or ladies’ waiting-room door, on east side of railroad station.

LAMBERTVILLE, . . . . . . Eleva., 81.38 ft.
This bench-mark is a cross cut on east end of stone door-sill under

portioco of Baptist church, on Bridge street.

MoUNT AIRY BTATION. . . . . Eleva., 137.35 ft.
This bench-mark is a cross cut on fourth stone step from bottom of

south abutment of bridge over highway, on west side of railroad.

RiNcors. . . . . . . . Eleva., 240.85 ft.

This bench-mark is a cross cut on second stone step from the
bottom of north abutment on west side of railroad track, at road
crossing just north of depot.

Mercer County.

MILISTONE AQUEDUCT. . . . Eleva., 58.940 ft.

A triangle cut in the center of the memorial plate on top of the
south end of the west abutment of aquednot carrying the Delaware
and Raritan ocanal over the Millstone river, two miles south of

Kingston.

PRINCETON. . . . . . . Eleva., 208.510 ft.
Center of triangle cut on the north end of the door-sill at west

entrance to the Hall of Science, on college campus.

PRINCETON. . . . Elevs., 217.180 fti.
A cross cut on top of water-nble at the northeast corner of East

College, on cellege campus.

TITUSVILLE, . . . . . . Eleva., 63.23 ft.

This bench-mark is & croes cut on east end of stone door-sill of
front door of brick Presbyterian church.
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‘TRENTON, . . . . . Eleva., 54.250 ft.

On broad water-table, 3.2 feet above pavement, in re-entrant angle
of stone moulding. The point is indicated by an arrow-head, and is
1.1 feet south from produced line of south jamb of the most southerly
window on the west side of the United States government building,
at the northeast corner of Montgomery and BState streets.

TRENTON. . . . . . . . Eleva., 56.36 ft.

A triangle cut on the coping of north side of stone pivot-pier of
railroad bridge over canal at entrance of feeder, one block north of
Perry street.

TRENTOR, . . . . . . Eleva., 52.610 ft,

A triangle cut on the northeast corner of the most northerly coping-
stone of west lock wall of Prison lock of Delaware and Raritan canal.
WasHINGTON’S CROSSING. . . . . Eleva., 57.01 ft,

This bench-mark is a croes cut on southwest corner of coping-stone
on west end of wall on north side of outlet slunice of feeder, at south
end of station platform.

Middlesex OCounty.

JAMESBURG. . . . . Eleva., §1.41 fi.
A croes cut on the west end of the stone door-gill of the First

National Bank.

JAMESBURG. . . « « « « Eleva, 4862 ft.
This bench-mark is on the southwest corner of the bed-stone, under

the east end of the south truss of the iron wagon bridge, 46 yards

west of the Lower Jamesburg railroad station. It is marked by a

«croes inside of a triangle, cut in the stone,

JAMESBURG, . . . . . . . Eleova., 72.51 ft.
A cross cut on the northeast corner of the square marble stone

under the northeast corner post of the Jamesburg hotel.

KINGsTON. . . . . Eleva,, 67.71 ft.

A triangle cut on the east edge of west wall of Delaware and Rari-
tan canal lock.
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Mrxrucees. U.8.C. 8. . . . . Eleva., 83.641 ft.

This bench-mark is a slight circular concavity, bounded by a tri-
angle, cut on the west end of the south wall (near base) of the stone
bridge near Metuchen tank station of Lehigh Valley railroad. By
means of this bridge the Pennsylvania railroad crosses over the Lehigh-
Valley railroad.

MoNMOUTH JUKRCTIOR. . . . . Eleva., 87.39 ft.

A cross on the ooping-stone over the center of the arch of stone
culvert, on the east side of the main line of $he Pennsylvanisa railroad,.
170 yards north of the Monmouth Junction station.

MoxNMOoUTE JUNOTION. . . . Eleva., 87.48 ft.

This bench-mark is on the head of t.he oopper bolt surrounded by
8 square nut, on the northwest corner of the stone culvert on the west
side of the mnin line of the Pennsylvania railroad, about 170 yards-
north of the Monmouth Junction station.

Mogrcax Sration. U.8.C. 8. . . . Eleva,, 5.611 ft.

This bench-mark is the surface of stone in center of triangle, cut
on top of the southeast pier of the draw-bridge, at Morgau station,
of New York and Long Branch railroad. The bridge crosses Cheese-
quake creek.

(This bench-mark has apparently settled. C. C. V.)

New BRUNBWICK. . . . Eleva., 70.951 ft.
Elevation of nndergronnd mark, 656.709 ft.

This monument (No. 1) is on Rutgers College campus, at a distance
of 35 feet, measured on a perpendicular from the face of the fromt
wall of the main college building, the perpendicular being erected
from the middle of front entrance door, which door is in the middle
of south side of the building.

Nzw BrURSWICK. . . . Elevs., 17.62 ft.

A cross cut on s large copmg-stone at south end of lock-chamber
and on the east wall of the second, or “ deep ” lock of the Delaware
and Raritan canal.
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New Marker. U.8.C.8. . . . Eleva,, 49.179 ft.

This bench-mark is the bottom of a square cavity, cat on top stone
of south end of west abutment of a small railroad bridge about three-
quarters mile west of New Market station, Lehigh Valley railroad,
and 200 meters (666 feet) west of mile-poet (13 miles to Perth

Amboy).
It is marked thus— .M.
XI.
PerTH AMBoy. U.B.C.8. . . . Eleva,, 7.782 ft.

This bench-mark is between Perth and South Amboy, on one of
the piers of the long bridge across Raritan bay. It is on the pier on
which the north end of the draw-bridge rests (east side of track), and
is, a8 usual, the bottom surface of a square cavity, 1 inch square and
-one-half inch deep. ¥

It is marked thus—  B.D M.

U.8.C. &G. 8.
1881.

N. B.—This bench-mark has settled. Its elevation in 1886, is
7-53 ft- C- Co Vu

PerTH AMBOY, . . . . Eleva,, 60.600 ft.

Elevation of nndergronnd mark, 55.855 fi.

This monument (No. 2) is located in a triangular grass plat in the
public park on the center line of High street, 97.75 feet southwesterly
from its intersection with the center line of Market street. The
intersection of said streets is marked by a sunken monument from
‘which the city surveys start.

PerTH AMBOY, . . . . Eleva., 57.400 ft.

This bench-mark is on the east end of stone door-sill of Market
street entrance of the ity hall.

PertH AmBOY. . . . . . Eleva, 29.62 ft.

A cross out on a slight shelf on the sixth stone from the north end
of the second tier, above the surface of the ground, of the eastern
abutment of the bridge carrying the New York and Long Branch
railroad over the Pennsylvania railroad, about one and a half miles
north of Perth Amboy.

NEW JERSEY GEOLOGICAL SURVEY



54 GEOLOGICAL SURVEY OF NEW JERSEY.

Sourr Pramwrmerp. U. 8. C. 8. . . Eleva., 63.860 ft.

This bench-mark is the bottom surface of a equare cavity (1 inch
square by one-third inch deep), cut on top of stone abutment at north-
west oorner of a small iron railroad bridge, about 150 meters (492
feet) east of South Plainfield station of Lehigh Valley railroad.

It is marked thus—  B. T M.

‘WOODBRIDGE, . . . . . . Eleva., 22.85 ft.

A cross cut on the water-table at the northeast corner of the Meth-
odist church ; over the corner-stone bearing the date * 1870,”

'WOODBRIDGE. . . . + « Eleva, 17.06 ft.

A cross cut on the north end of the stone sill of the south door on-
the east side of the Pennsylvania railroad station.

Monmouth Oounty.
Aspupy Pagk. . . . . . .  [Eleva, 22184 ft.

On water-table at southwest corner, just over the corner-stoue, of
First M. E. Church, at corner of Grand-and First avenaes, Asbury
Park. '

ENGLISHTOWN., . . . . . . Eleva., 70.96 ft.

A cross cut on the southeast corner of the flag coping-stone on the
east wing wall of the south abntmeut of the iron bridge over the
Matchaponix at the Englishtown mill (between the village and the:
railroad station).

FARMINGDALE., . . . . . . Eleva,, 71.70 ft.

On the most easterly intersection of rail in the frog at crossing of
Freehold and Jamesburg and New Jersey Southern railroads,

anmom . . . . . . Eleva., 186.63 ft.

A cross cut 2% inches eouth of the intersection of the three joints
formed by the three most southerly stones in the south coruer of the
large triangular base of the Monmouth Battle-Field Monument. The
aross is 23 inches south of the north apex of the stone which abuts on
its south sides against the octagonal gun-pedestal, which is built at the
south corner of the triangular base.
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FRERHOLD. . . . . . .. . Eleva,, 178.15 t,
A croes cut on the east end of stone door-sill of the sheriff’s office,

being the most easterly of two doors in the middle of the front of
Monmouth county court-house.

Hiearanp Sration. U.S8.C. 8, . . Eleva,, 7.637 ft.

This bench-mark is a granite post, projecting about 2 feet above
surface of the ground ; it is on west side of track of New Jersey
Bouthern railroad, about three-quarters mile north of Highland sta-
tion. About 160 meters (492 feet) southwest of it there is a small,
deserted shanty. The center of the top surface of the stone is the
bench- mark.

Lage TARANASSEE BRIDGE. . . . Eleva., 16.715 ft.

A cross cut on north end of west wing wall of the northern abat-
ment at the foot of the iron post at end of railing of bridge over
Lake Takanassee (Green’s Pond), on Ocean avenue, near Life Saving
Station No. 5, West End.

MAaNAsQUAN. . . . . . . Eleva., 21.78 ft.

A cross cut on east end of sandstone door-sill of the Firat National
Bank, on Main street, just east of entrance to South street.

Marawan., U.B8.C.8. . . . . Eleva., 55.083 fi.

This is the center of a triangle cut on the east corner of a flag-
stone in front of Benjamin Tuttle’s front gate, Main street, Matawan,
- It is about one-third mile from the station of the New Jersey Central

railroad,
MaTAWAN., . . . . . . . Eleva., 356.66 ft.

This bench-mark is a croes cut on south end of stone door-sill of
Episcopal church, on Main street.

Moxwovrs Beace. . . . . .  Eleva, 10.252 ft.

A cross cut on east end of lower stone step of southern flight at
entrance, 40 feet from and in front of Episcopal church, near Life
Saving Station No. 4.
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Navesizk Licar. U.8.C. 8, . . Eleva,, 202.464 fi.

This bench-mark is a mark on top surface of a heavy granite post
near Navesink light-house. The post is deeply imbedded and its top
projeets about 1} feet above the surface of the ground. It is 13
meters (42,6 feet) south of the southernmost tower of Navesink
Highlands light-house.

Navesink LigrT. U.B,C. 8. Primary Mark D. Eleva., 207.579 ft.

This bench-mark is the bottom surface of a square cavity (about
1 inch square) cut on a sloping ledge at southeast corner of base of
southernmost light-house tower at Navesink Highlands light,

U. S
It is marked thus— B.T M.
1881.
Norrr LoNg BRAXCH. . . . Eleva., 7.26 ft.

On a marble monument, 150 yards north of Charles Van Note’s
blacksmith shop, at east sxde of Ocean avenne, just north of a low
place in the road.

OCEAN BEACH. . . . . . . Eleva,, 20.151 ft.

A croes cut ou south end of stone door-sill of front entrance of
brick school-house, at Ocean Beach,

Oceanrorr. U.B.C.B, . . . . Eleva., 3.499 ft,

This is the bottom surface of a square cavity cut on the south pier
of the draw-bridge known as the Oceanport draw-bridge, about 13
miles north of the Branchport station, New Jersey Central railroad.

It is marked thus— O M.

It is on west side of railroad and some distance below its level.

Rep Basg. U.B.C.8. . . . . Eleva,38.499 fi.

This bench-mark is the bottom surface of a cavity cut in center of
top of a marble post set in the ground in the yard of the house of
Rev. B. F. Leipner, at Red Bank, N. J. The marble post is over &
feet in length, and buried so that the top projecta about 5 inches above
the surface of the ground. The house of Mr. Leipner stands at south-
west corner of Monmouth and Pearl streets, The bench-mark is
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close to southeast corner of the house. The top of stone bears the
following inscription :
U. 8.
B.o M.
1881.

RED BANEK. . . . . . . Eleva., 43.13 ft.

This bench-mark is a cross out on northwest corner of lower stone
step of west or Monmouth street entrance of M. E. church, on sonth-
east corner of Bread and Monmouth streets,

Rep Bawx. . . . . . . Eleva., 45,77 ft.

This bench-mark is a cross cut on south end of front door-sill of
First National Bank, on Broad street.

Banpy Hoox. U.B.C.8. Mark A. .  Eleva, 11432 ft.
Mark B. . Eleva,, 9419 fi.

Theee two bench-marks are cedar posts, 4 feet long and 8 inches in
diameter, sunk in the ground, with ends projecting above surface of
ground about 4 inches. In the center of top of each post is a copper
nail surrounded by 5 other similar nails, in the form of a pentagon.
The posts are 12 meters apart, and bear east-northeast from the
steamer landing (passenger wharf) and nearly northeast from. the
tide-house, and distant from it about 500 meters (1,640 feet). They
are also 956 meters northwest of the red engine-house of New Jersey
Southern railroad, and are placed in the edge of a strip of cedars,
where the ground is elevated a few feet above the marsh, The south-
easterly one is bench-mark B, and the other one, which is two feet
higher, is bench-mark A.

8axpy Hoox. U.S8.C.S8. . . . Eleva., 19.662 ft.

This bench-mark is a cross on the head of a copper bolt driven into
the wall of the main light-house, at Sandy Hook. The main light-
house is an octagonal tower, resting upon a circular foundation of
unhewn stones. This foundation projects on all sides about 8 inches
beyond the base of the tower, so as to form a sloping ledge. The
copper bolt is a few inches westward of the northwest angle, and 9%
inches above the ledge above referred to.
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Saxpy Hoox. U.8.C. 8, . . . Eleva,, 15.509 ft.

This bench-mark is the center of the inner edge of the second
embrasnre from the southwest corner of the fort, at Sandy Hook.

Seasrigar. U.8.C.8. MarkIV. . . Eleva,, 9.283 ft.

This bench-mark is the bottom surface of a equare cavity (1 inch
square) cut on the north wing wall of the west abutment of bridge
over the South Shrewsbury river, at Seabright. The top of the
wing wall forms a series of stepe, and the bench-mark is cut on the
first step below the top.

It is marked thus—  B.T M.

SkA GierT. . . . . . . . Eleva., 19.47 ft.

A point of an arrow-head cat in the stone under second pillar of
the piazza at northeast corner of the northern of the two four-story
buildings of the Beach House, Sea Girt.

SprING Laxe., . . . . Eleva., 18.351 ft.
Elevation of underground mark, 13.978 ft.

This monument (No. 4) is located on the lot of Life Saving Station
No. 8, Bpring Lake, on the east side of Ocean avenue, between Ocean
Beach and Bpring Lake. At the time of setting the monument the
station building was so located that the northerly edge of the roof
was about on the line of the lot, but the front was about 25 feet on
the avenue. The monument was set 27.8 feet back from the west
end of station, and 5 feet south of its south side.

It may also be located as follows: Beginning at the point where
the line of south curb of 8t. Clair avenue intersects the center line of
Ocean avenue, and running thence N. 22’ 15" E., 973 feet along
center line of said avenue to a point in line with south side of station ;
thence along the station 52.6 feet; thence at right angles to station, 5
feet to the monument.

The monument was set with its top level with the surface of ground,
which was a little higher than the sarrounding surface.

TENNENT, . . . . Eleva., 89.91 ft.

This bench-mark is on a large oak tree at the east end of the Free-
hold and Jamesburg railroad station.
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West ENp. . . . . Eleva., 12.256 ft.
Elevation of undergmund mark, 7.574 ft.

This monument (No. 3) is erected according to the description already
given (page 14, report 1885), but its top is placed even with the sur-
face of ground. It is located on the lot of Life Saving Station No.
6, West End, and is placed at a distance of 10 feet, measured
dicularly from the middle of the west end of station building. The
line of face of north abutment of the Ocean avenue bridge, over Lake
Takanassee, passes 6 feet to south of center of monument, and the
magnetio bearing of this line is 8. 75° 30’ E.

The monument is 224} feet back from the line of Ocean avenue,

Morris County.

BooxNTON. . . . . . . . Eleva., 412.94 ft.
A cross out on the east corner of the coping-stone, level with the
railroad at the north corner of the Delaware, Lackawanna and West-
ern railroad bridge over the Rockaway river.
BoorToN, . . . . . . . Eleva., 398.76 ft.
A croes cut on the upper granite step at the east end of the north
wall of the Morris canal lock, 300 yards northeast of Main street.
This is aleo a canal bench-mark.
DERvILLE. . . . . . . . Eleva., 512.86 ft.
A cross cut on the northeast corner of a stone on the top of the
south wall of the Morris canal lock No. 7, right at the end of the
gate, when open.
DENVILLE, . . . . . Eleva., 508.77 ft.
This bench-mark is on the north abutment of the Morris and
Essex railroad bridge over Den brook. The point is on the outside
ocorner of the third step from the top ef the east end of the abutment.
DovER. . . . . . . . Eleva., 575.15 ft.

A cross cut on the sonuthwest corner of the west parapet of the
bridge over the Rockaway river at Sussex street.
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DovEr. . . . . . . . Eleva., 572.99 f.

A cross cut on the water-table at the southeast corner of George
Richardg’ brick building at the northwest corner of Blackwell and
Buseex streets.

Laxe HoraTcoNa., . . . . . Eleva., 925.67 ft.

A ocroes out on the east corner of the north end of the west wall of
the race of the Morris canal lock at the outlet of the lake. This is
also a canal bench-mark.

LmxooLx Pagk. . . . . . . Eleva., 182.60 ft.

A cross cut on the southwest corner of the stone forming the upper
step at the east end of the north wall of the Morris canal lock No. 12,
-east.

MoxTVILLE. . . . . . . Eleva,, 239.57 ft.

"Aygross cut on the summit of & very large rounded boulder im-
bedded in the tow-path at the edge of the canal, 200 yards east of the
lower plane.

MORTVILLE. . . . . . . Eleva., 387.87 ft.

A cross out on a projecting stone on the top of the wall at the
south side of the square well into which the water falls at the top of
the upper plane of the Morrris canal.

MoRRISTOWN., . . . . Eleva., 403,79 ft.

A cross cut on the east end of the sill, close by the west side, of
the moet easterly of two wooden pillars at the entrance of the Morris
county court-house,

Momzm'rown . . . . . Eleva., 378.09 ft.

A cross cut on the south end of the gill of the entrance to the
First National Bank.

MoRrrisTOWN., . . . . . Eleva., 376.89 ft.

This bench-mark is on the flat surface, directly under the carved
stone cannon at the west corner of the base of the soldiers’ monument
in the city park.
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MousT TABOR. . . . . . . Eleva., 502.06 ft.

A cross cut on the northwest corner of the coping of the wall over
the north end of a culvert, under the Morris and Essex railroad, for
carrying off the overflow of a pond about one mile east of Mount
Tabor,

PorT MORRIS., . . . . Eleva., 916.13 fi.

This bench-mark is on the southeast corner of the pier at the
southeast corner of an iron bridge over the race at the top of the
Morris canal plane.

PorT ORAM, . . . . . . Eleva., 665.61 ft.

A cross on the northeast corner of the cast-iron bed-plate at the
northeast corner of the bridge by which the High Bridge branch of
the Central Railroad of New Jersey crosses the Delaware, Lacka-
wanna and Western railroad.

688.25 fi,
Port ORAM, . . . . . . Eleva,,

A oroes cut on the southwest corner of the east abutment of the
Delaware, Lackawanna and Western railroad bridge over the Rocka-
way river, one and one-half miles west of Port Oram.

PorT ORAM. . . . Eleva,, 612.60 ft.

A cross on the outaxde corner of the upper step at the north end of”
the western abutment of the Delaware, Lackawanna and Western'
railroad bridge over the Rockaway river, three-quarters mile south-
east of Port Oram,

POWERVILLE. . . . . . Eleva,, 494.92 ft.

This bench-mark is on the north corner of the coping at the north~-
west end of the southwest wall of the Morris canal guard lock. This
is also the canal bench-mark No. 46.

Rocraway. . v Eleva,, 523.18 ft.

This bench-mark is on the northent corner of the flange of the
cast-iron foot-plate at the northeast corner of the iron bridge over
the Morris canal, at the foot of the plane.
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RockAawaY, . . . . . . Eleva., 524.16 ft.
A cross cut on the outside corner, on top and at the west end of the

south abutment of the Hibernia Mine railroad bridge.

SHIPPERPORT. . . . . . . Eleva., 875.84 ft,

A cross cut on the outside corner of the highest of a series of steps
at the south end of the west abutment of the Delaware, Lackawanna
and Western railroad bridge over the Morris canal.

WHITEHALL. . . . . . . Eleva., 183.51 ft.

On & point indicated by an arrow on top of the lowest course of
masonry at the southwest corner of the east abutment of the road
bridge under the Delaware, Lackawanna and Western railroad, at the
foot of the Morris canal plane No. 10, east.

Oocean County.

BARKEGAT. . . . . . . Eleva., 35.76 ft,

A cross cut in east end of lowest ﬂagsfone step on south side of the
basement front door of Baptist church.

Barxeear Crry. . . . . . Eleva., 13.28 ft.

A cross cut on the center of the rib on the iron sill of the inner
door of Barnegat light-house.

BarNEGAT CrTY. . . . . Eleva, 13.14 ft.

This bench-mark is on a square shelf cut on the top of the stone
water-table under the center of the windows on the north side of
Barnegat light-house.

MARTOLOKING. . . . .  Eleva, 4.146 ft.
Elevatien of nnderground mark, 0.780 ft.

This monument (No. 5) is located on the lot of Life Baving Station
No. 11, Mantoloking, on the beach about half a mile south of the
railroad station. It is placed north 67° east, 2 feet from the south-
west corner of the lot. The location with reference to property line

surveys is as follows: Beginning at a corner on the salt meadows,
which is south 14° west, 281 feet from the point of meadows at east
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gide of mouth of a small creek, and north 85° west, 150 feet from
head of same creek; running thence north 86° east, 550 feet to the
intersection of this line with the produced west line of above-men-
tioned lot ; thenoe north 22° east, 331 feet to southwest corner of lot ;
thence north 67° east, 2 feet to the monument.

[This monument is set 3} feet deep, and rests on the old meadow
which underlies the beach at this place. The turf of the meadow was
not disturbed, but an area of cement was spread right upon it. It
can scarcely be entirely depended upon, but shrinkage of the new
cement and settlement of stone had only amounted to .014 foot one
month after setting.]

Toms RIVER. . . . Eleva,, 30.38 ft.
Elevation of underground mark, 25.40 ft.

This monument (No. 6) is placed in the southwest corner of the
Ocean county court-yard, 3 feet back from the iron front fence and 3
feet east of west line of lot. Menasured parallel with Washington
street, it is 28.75 feet west of the west line of Allen street produced,
72.3 feet west of center line of court-house, and 145 feet west of
southern marble true meridian monument which stands in sontheast
corner of the yard. The monument is also distant 69.6 feet south-
westerly from the southwest corner of court-house.

Tous RIVER. . . . . . . Eleva., 32.67 ft.

A cross cut on east end of stone door-sill of main entrance of Ocean
county court-house, Toms River,

WARETOWN. . . . . . . Eleva., 12.664 ft.
Elevation of underground mark, 8.429 ft.

This monument (No. 7) is located at the cross-roads at the Hopkins
House, where the center line of the road from Waretown station, New
Jersey SBouthern railroad, to the shore of Barnegat bay, intersects the
easterly fence line of the main shore road. It is 86.2 feet from south-
west corner of hotel, 17.7 feet from northeast stone pier under porch
of store, and 20.7 feet from center of willow tree standing just to
southwest of it, Measuring along the prodnced first course of the
road running by a small graveyard to the bay, the distances are, to
edge of upland, 1,640 feet, to ordinary high-water mark, 2,850 feet.
The top of monument was placed just below the surface of the road.
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WARETOWN. . . . . . Eleva., 20.72 ft.

On center of southweet side of large granite (Falkinsburg) monu-
ment, on top of small, flat projection of the top base-stone directly
under the polished insoription-face, upon the bottom of which is cut,
¢ Died May 10, 1855.” The monument is in the Waretown ceme-
tery, east of main shore road.

WHITINGS, . . . Eleva., 173.46 ft.
Elevation of underground mark, 170.583 ft.

This monament (No. 16) is located at the cross-roads in Whitings,
where the road from New Egypt to Toms River crosses the road
running along the west side of the New Jersey SBouthern railroad
from Woodmansie to Manchester. It is set in the center line of the
former road, and in line with the trees planted along the west side of
the latter road, between the sidewalk and wagon track. It is 41.6
feet southwest of the southwest corner of Mr. Wright's store; 11
feet from the west line of the street running nearly north and south ;
88 feet to center of the main track of the New Jersey Southern rail-
road; 21 feet to center of nearest maple tree of the row on the north ;
45.4 feet to center of the next; 21.7 feet to center of nearest maple
tree of the row on the south, and 46.9 feet to the next.

The top of this monument is below the surface.

WHITINGS, . . . . . . . Eleva., 172.53 ft.

On granite monument marking northwest corner of roads. It is
7 yards distant from southeast corner of large hotel.

Passaioc Oounty.

CENTERVILLE. . . . . . . Eleva., 179.50 ft.

This bench-mark is on a small cat in a projecting stone, 4.6 feet
above the ground, at the west end of the north abutment of the road
bridge over the Morris canal, 1 mile southwest of Centerville. The
point is indicated by an arrow-head.

HAWTHORNE. . . . . . . Eleva., 42.83 ft.

A croes cut on the outside corner of the east end of the coping of
the north abutment of the New York, Lake Erie and Western rail-
road bridge over the Paseaic river.
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Larrie Favrs, . . . . . . Eleva., 194.90 ft.

A cross cut on the northeast corner of the stone sill of the main
front door of the Dutch Reformed church.

Lrrrie Fanis, . . . . . . E’leva., 174.67 ft.

A croes cut on the stone coping at the end of the iron railing on
the west side of the Passaic river, Morris canal aqueduct.

MoOUNTAIN VIEW. . . . . . Eleva., 175.74 ft.

A cross cut on the north corner of the west end of the coping of
the circular wall at the north end of the west abutment of th® aque-
duct by which the Morris canal crosses the Pompton river.

PATERSON. . . . . Eleva,, 108.51 ft.

A cross cut on the south end of the sill of the Main street entrance
of 8t. Boniface Church, at the southeast corner of Main and Slater
gtreets,

PaTERSON. . . . . . . . Eleva.,, 100.37 ft.

This bench-mark is a cross cut on the corner-stone at the northeast
corner of the Passaic county court-house.

PATERSON. . . . . . . . Eleva,, 89.92 ft.

A croess cnt on the east end of the sill of the main front door of
the Market Street M. E. Church,

PATEBSON. . . . . . Eleva., 95.94 ft.

A cross cut on thenorthendofthe sill of the main entrance of the
First Presbyterian Church.

Pargmsox. . . . . . . . [Fleva,175.96 ft.
A croses cut on a projection in the lowest corner-stone at the south-
east end of the west abutment of the Delaware, Lackawanna and
Western railroad bridge over the Morris canal, between Little Falls
and Paterson.
E
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RicH¥IELD, . . . . Eleva., 182.56 ft.
A croes cut on the north end of the east abutment of the bridge
over the Morris canal. The point is at the end of the timber on
which the bridge rests,
Balem County.
DARETOWN. . . . . . . Eleva., 127.80 ft.

This bench-mark is a cross cat on north end of stone door-sill of
front entrauce of Daretown Presbyterian church.

ELMER, . . . . . . Eleva., 116.83 fi.

This bench-mark is a cross cut on west end of marble door-sill of
front entrance of brick public school-house.

RIDDLETON JUNCTION. . . . . Eleva, 41.25 ft.

This bench-mark is on the frog (1 foot from its point), at the junc-
tion of the railroad from Swedesboro with the railroad from Elmer
to Balem.

SALEM. . . . . . . Eleva., 14.67 ft.
This bench-mark is a cross cut on south end of granite door-sill of

front entrance of Episcopal church, on Market street.

SatEM. . . . . . . .  FElev.,1588 ft
This bench-mark is a croes cut at the foot of fluted column, on

south side of entrance to surrogate’s and clerk’s office.

‘WOODSTOWN. . . . . . . Eleva., 47.67 ft,
This bench-mark is a cross cut on south end of marble door-sill of

front entrance of brick Baptist church, on Main street.

‘WoODSTOWN. . . . . . . Eleva., 46.12 ft.
This bench- mark is a cross out on north end of lowest stone step of

front entrance of Woodstown Hotel,

‘WoODSTOWN. . . . . . . Eleva., 58.74 ft,

This bench-mark is a cross cut on southwest end of marble door-
sill of brick National Bank of Woodstown.
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Somerset County.

Bouxrp Brook. U.8.C.8, . . Eleva., 32.483 ft.

This bench-mark is the bottom surface of a square cavity cut on
top of stone abutment (northeast corner) of New Jersey Central rail-
road bridge, about one-fourth mile east of Bound Brook station,

It is marked thus— B.OM.

Bouxp Brook., U.8.C.8. . . . Eleva., 35.744 ft.

This is the bottom of a square cavity (1 inch square by one-third
inch deep), cut on top stone of west end of north abutment of road
‘bridge over Raritan river, at Bound Brook.

It is marked thuns— B.TM.
XIIL.
1881,
EasT MILLSTONRE, e e .. Eleva., 45.48 ft.

A ftriangle on the southwest cerner of a stone supporting south
gate-post at entrance to N. 8, Wilson’s brick residence, south of
Thatchler’s drug store, at easterly corner of Market street and Rail-
road avenue.

-GRIGGSTOWN, . . . . . . Eleva., 44.07 ft.
On summit of stone, indicated by an arrow, standing at east corner

-of Edgar’s mill, on west side of canal, at Griggstown.

‘GRIGGSTOWN. . « +  Eleva, 50.53 ft.

A triangle on the coping of west lock wall under east edge of
bridge, at Delaware and Raritan canal lock, half a mile south of

Griggstown.
NortE BraNcH StAaTION. U.8.C.8. .  Eleva, 84.880 fi.

This bench-mark is the bottom surface of a square cavity cut near
the top of the southwest corner of New Jersey Central railroad
bridge over the north branch of Raritan river, a short distance east of
the North Branch railroad station.

It is marked thus— B'll{:\]r M,
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Rocky Hon, . . . . . KEleva,, 43.91 ft.
Center of triangle cut on the east end of stone door-sill at entrance-

of old stone grist-mill beside race, 60 rods west of railroad station.

SomerviLLE. U.B.C.8. . . . . Eleva., 81.800 ft..

This is the bottom surface of a circular cavity in the metal on top
of the southern “true merldlan granite post, in grounds of the court-
house, Somerville.

Somerviire. U.8.C.8, . . . . Eleva., 91.280 ft.

This bench-mark is, as usual, the bottom surface of a square cavity
oat in stone, at the base of the easternmost pillar of the front of the
court-house, Somerville.

G.
It is marked thus— B.CO M.
U.8.C. & G.8B.
1881.
SOMERVILLE, . . . Eleva., 46.28 ft.

This bench-mark is mdxcated by a croes cut inside of a triangle on-
the east edge of the west abutment under the center of the railroad
track on the truss bridge carrying the SBouth Branch railroad over
the Raritan river.

‘WESTON. . . . . . . . Eleva., 42.97 ft.

A triangle cut on the coping of Delaware and Raritan canal lock
and six feet north of east edge of lock bridge.

Bussex Oounty.
ANDOVER. . . . . . Eleva., 638.05 ft.

This bench-mark is on the large gneiss rock on the bank, on the
east side of the Sussex railroad, 145 yards north of the station and 9
yards north of the cattle-pens.

ANDOVER. . . Eleva., 584.80 ft.

This bench-mark is on the frog on the east rail of the Sussex rail-
road and on the north rail of the Lehigh and Hudson River railroad,
at their grade croseing, just north of Andover.
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BRANCHVILLE., . . . . Eleva., 526.77 ft.

A cross cut on the center of the hrge stone (one foot from its west
edge) in the top course on the west end of the north abutment of the
Bussex railroad bridge over Dry brook, 256 yards south of crossing,
owver the railroad, of the road to Augusta and southeast of the entrance
-of the road to Bwartaswood. The bench is not on the single stone
which is apon the top of the walll.

BRANCHVILLE, . . RN . . Eleva., 579.69 ft.

A ocross out on the sout.hel! oorner of the first step below the wide
-surface stone at the entrance to the cellar on the front of the west
-corner of Stivers Hall, on the north side of the road forks.

BRANCHVILLE JUNCTION. . . . . Eleva., 560.73 ft.
This bench-mark is on the east rail of the Sussex railroad (Branch-

wville branch) and the north rail of the New York, Susquehanna and

Western railroad, at their crossing.

CARPENTER’S POINT. . . . . Eleva., 452.30 ft,

This bench-mark is the top of State line monument, at the road
‘which runs from Port Jervis to Montague.

‘CARPENTER’S POINT. . . . . Eleva., 421,36 ft.

This bench-mark is the top of the State line monument, on the
-enst shore of the Neversink river.

CARPENTER’S POINT. . . . . . Eleva., 414.99 ft.

This bench-mark is on the Tri-State monument, at the meeting of
the boundary lines of New Jersey, New York and Pennsylvania, on
the extreme point at the forks of the Delaware and Neversink rivers.

-CARPENTER’S POINT, . . . . . Eleva., 480,93 ft.
This bench-mark is on the State line monument on the east side of

the turnpike to Deckertown, at the Two States Hotel.

COLEVILLE. . . . Eleva., 791.95 ft.

A cross cut on the east corner of the most easterly of three large
flagstones under the porch of the lower hotel.
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COLEVILLE. . . Eleva., 908.30 ft.

A cross cut on the large bonlder at the entrance of the road to
Band pond, about 1 mile northwest of Coleville,

CuLver’s Gar. . . . . .« +  Eleva, 915356 ft.

This bench-mark is on the summit of a conglomerate boulder on
the northeast corner of the roads meeting in the gap.

DECKERTOWN. . . . . . Eleva,, 440.92 ft.

A croes on the south end of the stone door-sill of the brick store
building on the northwest corner of the streets on the south corner of
the open triangle opposite}Decamp’s hotel.

DECKERTOWN. . . . . . . Hleva., 441.67 ft.

A cross cut on thestone water-table on the southeast corner of the
brick building (with the north end stone and corners trimmed with
the same) used as a furniture store. It is 45 yards north of the
Union House.

FRANRKLIN FURNACE. . . . . Eleva., 535.45 ft.
This bench-mark is the frog at the junction of the Sussex railroad
with the New York, S8usquehanna and Western railroad.

FRANKLIN FURNACE. . . . . . Eleva., 560.13 ft..

This bench-mark is on the stone water-table at the southwest corner

(front corner towards the new furnace) of the company’s brick store
and office.

HAINESVILLE, . . . . . . Eleva., 639.29 ft..

A cross out on the top of an imbedded rock, with rounded summit,
on the east side of the road, 40 yards north of the corner of roads at
which the church and school-honse are situated.

HAINESVILLE, . . . . . . Eleva., 748.62 ft.

A cross cut on a white rock on the southwest corner of the junction
of the roads, about 2 miles south of Montagne, and 1} miles north
of Hainesville,
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Hier Porsr. . . .+« + Elew, 1800.21 f.
This bench-mark is the lnghat point of the bed-rock on the sum-
mit of the mountain,
Hier Pornr. . . . .+ Eleva, 1804.30 fi.
This bench-mark is a cross cut on the top of a boulder on the
summit of the mountain. This is the highest point in New Jersey.
LAFAYETTE. . . . . . . Eleva., 549.94 ft.
This bench-mark is on the summit of a limestone boulder, indicated
by an arrow, at the east corner of the main cross-roads in the village,
LAFAYETTE. . . . . Eleva., 512.60 ft.

A cross cut on the southeast corner of the limestone on top of the
south abutment on the east side of the Sussex railroad track where it
crosses above the wagon road, just east of the cross-roads, about 1
mile north of the village.

MoONTAGUE. . . . . . Eleva., 520.82 ft.

A cross cut on the rough stone water-table near the bar-room door
of the Brick House hotel.

NewroN. . . . . . Eleva., 601.24 ft.

A cross cut on the stone sill of the most northerly of three doors
(beggage-room) in the east side of the Newton station of the Sussex
railroad.

Newror., . . . . . Eleva., 649 63 fi.

A cross cut on the east end of the stone sill of the north door to
the clerk’s and surrogate’s offices.

Nzwron., . . . . . . . Eleva., 648.68 ft,

A cross cut on the east end of the outside of the s‘one door-sill at
the entrance of the Sussex county court-house.

NzwroN., . . . . . . . Eleva., 678.46 ft.

A cross cut on the east end of the stone door-sill at the corner of
the jamb of the central entrance of the Presbyterian church.
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STANHOPE. «+ « « « o & KElew, 87113 ft.

A cross out on the northwest corner of the cap-stone of turret
supporting the cable at the southeast corner of the bridge over the
Morris canal, at the outlet of the reservoir.

STANHOPE. . . . . . . Eleva., 864.15 ft.

A cross cut on the outside corner of the coping at the west end of
the north wall of the Morris canal lock, at the outlet of the reservoir,
This is also a canal bench-mark.

Tuvrrie’s CorNER. . . . Eleva., 756.87 ft.

This bench-mark is on the summit of a large boulder on the north-
west corner of the roads meeting about three-quarters mile south of
Tuttle’s Corner.

W ATERLOO, . . . . . . Eleva., 6556.44 ft.

A cross cut on the southwest corner of the north abutment of the
Sussex railroad bridge over the Musconetoong river, at the head of
Waterloo pond.

WHITEHALL, . . . . . . Eleva., 777.05 ft.

This bench-mark is on the sammit of the most westerly of two
spurs of the gneiss rock at the northeast corner of the road from
Stanhope to Andover and a road running northeast, at the north end
of the Cranberry reservoir.

WHITEHALL, . . . . Eleva., 705.58 ft.

This bench-mark is on a small rounded summit, marked by an
arrow, on top of the coping-stone, 2 inches back of the face of the
wall, and directly over the center of the keystone of the east side of
the stone arch carrying the Bussex railroad over the wagon road, just
north of Whitehall and about 1 mile south of Andover.

Union County.

EL1ZABETH. . . . e . Eleva,, 36.44 ft.

A oroes cut on the south end of the stone sill of the main front
door of the First Presbyterian Church.
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EL1ZABETH. . . . . . . Eleva., 32,71 ft.

A cross cut on the south end of the stone sill of the main front
door of the Union county court-house.

ELIZABETH. . . . . . Eleva,, 38.45 ft.

This bench-mark is on the pier supporting the North Elizabeth
railroad station, situated between the east-bound freight and passenger
tracks, The point is a cross at the north corner, on a projecting tier
of masonry, about 1} feet from the ground. It is also a railroad
bench-mark, and is marked in red paint thus— B. M. o

LINDEN, . . . . . . . Eleva., 25.80 ft.

This bench-mark is a cross on the southeast corner of the west wall
of the Pennsylvania railroad bridge over Morse’s creek, a quarter of
a mile southwest of the station,

LiINDEN. : . . Eleva., 19.70 ft.

This bench-mark is on the north abutment of the Pennsylvanis
railroad bridge over the north branch of Morse’s creek, about a mile
and a half north of Linden. The point is marked by a eross on the
southwest corner of the stone on which the northwest corner of the
bridge rests,

Rasway, . . . A . . Eleva., 18.81 ft.

A croes cut on the stone foundation at the northwest corner of the
8econd Presbyterian Church. A niche in the buttrees at this corner
exposes the foundation for an area about 6 inches square; on this is
the croes.

Ragway. . . . . . . . Eleva., 20.47 ft.

This bench-mark is a oroes cut on the northwest corner of the stone
on the south abutment of the Perth Amboy branch railroad bridge
over the south branch of the Rahway river. The point is about 1
foot below the level of the track and 7 feet west of the center of the
south-bound track.
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‘Warren County.
BELVIDERE. . . . . . . Eleva., 264.09 ft.

A cross cut on the east end of the door-sill of the stone water-tank
at the junction of the Lehigh and Hudson River railroad with the
Belvidere division of the Pennsylvania railroad.

BELVIDERE. . . . . . . Eleva., 285.01 ft.

This bench-mark is on the west end of the stone door-gill of the
surrogate’s office. It is the most westerly of the three doors in the
front of the Warren county court-house.

BELVIDERE, . . . . . . Eleva., 288.88 ft.

A cross cut on the northeast corner of the stone sill of the middle
door of the First Presbyterian Church, which stands on the west side
of the city park.

Broapway. . . . . Eleva,, 434.73 ft.

This bench-mark is on the souqhwst corner of s square-dressed
stone, 2} feet from the end of the wooden sill lying on it, at the south
side of the floodgate of the Morris canal, just south of the road from
Broadway to Montana,

BurrzviLLE . . . . . Eleva., 383.00 ft.

This bench-mark is on the joint of the south rail of the Lehigh
and Hudson River railroad, at the north end of the stone wagon
bridge, 225 yards east of the station.

BuTTZVILLE. . . . . . Eleva., 423.32 ft.

A cross cat on the outer edge of the coping-stone on the south side
of the Delaware, Lackawanna and Western railroad track, and
directly over the keystone of the center arch of the stone bridge over
the Pequest river and the Lehigh and Hudson River railroad, just
east of Buttzville,

BuTrzZVILLE, . . . . . . Elevn., 364.44 ft.

A cross cut on the top of the main wall of the west abutment, at
the angle of the wall on the north side of the track where the Lehigh
and Hudson River railroad crosses over the wagon road, sbout one
mile west of the station.
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Easrox, Pa. U.B.C.8. . . . . Eleva., 214.401 ft.

This bench-mark is the bottom surface of a square cavity cut on
top of a pier (north side of New Jersey Central railroad track) of
bridge across the Lehigh river at Easton. It is on the pier at the
west end of wide part of bridge.

U.8.
It is marked thus— B.C M.
XIX.
Easror, Pa, U.8,.C.8. . . . . Eleva., 357.186 ft.

This is the bottom of & square cavity cut in foundation stone at
west corner of the jail at Easton. The front of the jail is built of
red sandstone and the foundation of blue limestone.

Easrox, Pa. U.B.C.8, . . . .  Eleva,, 363.488 ft.

This bench-mark is the bottom surface of a square cavity cut on
the sill of a blind window on east side of Easton court-honse. This
gide of the court-house has two blind windows, but the one used is
the one nearest to the front of the building,

U.8.C.&G.B,
H.
It is marked thus—  B.O
1881
HACKETTSTOWN. « « « « o Eleva, 59481 ft.

This bench-mark is on the sandstone water-table at the northwest
gide, close to the brickwork, of the Centenary Collegiate Institute.

HACKETTSTOWN. Ce e Eleva., 573.18 ft.

An arrow-head cut on the corner toward the road, of the top of
the northwest wing wall of the Delaware, Lackawanna and Western
railroad bridge over the turnpike, just sonth of Warren furnace.

HUTCHINBON'S SBTATION. . . . Eleva., 239.44 ft.

This bench-mark is the bottom of a slot cut in the north end of a
long yellow stone at the north end of the main wall of the stone
bridge over the wagon road.

LopraToONG. . . . . . . Eleva,, 218.95 ft.

A cross cut on the summit of the moet westerly stone in the coping
of the north wall of the upper Morris canal lock.
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MaRTIN’S CREEX STATION. . . . Eleva., 226.85 fi.

A croes cut on a red stone on the south end of the wall on the east
side of the railroad track, and the south side of the wagon road, at
the crossing near the north end of the station.

New ViLtaGe, . . . . . . Eleva, 43536 ft.

A cross cut on the rounded summit of the coping-stone on the west
side of the south wall of the Morris canal lock, west of the village,
The summit is 1.5 feet from the end of the wall, and about 3 yards
from the tail-gates,

Oxrorp FURNACE, . . . . . Eleva., 479,77 ft.

A cross cut on the east end of the stone &ill of the front door of the
Oxford Iron and Nail Co.’s brick store, on the north corner of streets,
just south of the railroad station.

OxrorpD FURNACE. . . . . Eleva,, 501.84 ft.

A cross cut on the east end of the stone door-gill of the front door
of the Second Presbyterian Church.

PHILLIPSBURG. . . . . . . Eleva., 195.56 ft.

A cross cut on the northwest corner of the stone water-table under
the column on the east side of the north entrance of the Pennsylvania

railroad station, at the east end of the covered bridge over the Dela-
ware river.

Near PriLvriessure. U.8.C.8. . . Eleva., 262.986 ft.

This bench-mark is the bottom surface (center) of a square cavity
out in coping-stone at east end of north parapet of stone bridge (New
Jersey Central railroad) over the Morris canal, about 1} miles east of

Phillipsburg.
It is marked thns— B.CO M.
1881.
Port CoLDEN. . . . . . . Eleva., 570.16 ft.

This bench-mark is on the southeast corner of the masonry, at the
gates of the flume, at the head of plane No. 6, west, Morris canal.
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PorT MURRAY. . . . . . Eleva., 630.99 ft.

This bench-mark is on the north corner of masonry of the gates at
the head of the flume of the Morris canal plane No. 5, west.

PorT WARREN. . . . . . . Eleva., 334.39 ft.

A cross cnt on the southeast corner of the bottom step of a series
forming the end of the foundation wall at the southeast corner of the
wheel-house of the Morris canal plane No. 9, west.

RoxBurY StATION. . . . . . Eleva., 245.47 ft.

This bench-mark is on a cross on the northeast corner of the south
sbutment of the bridge over the wagon road at the north side of the
Pennsylvania railroad station,

8axTON FaALls., . . . . . . Eleva,, 642.86 ft.

A crose cut on the corner of a stone in which the west tail-gate is
anchored, close to the south side of the quoin, Morris canal, lock
No. 4.

SaxTOoN FaLls, . . . . Eleva., 637.69 ft.

A croes on the coping of the west lock wall, just back of the mid-
dle of a groove for temporary repair dam, just above the chamber for
the head-gate of the Morris canal guard lock.

STEWARTSVILLE. . . . . . Eleva., 405.83 ft.

A cross cut on the foundation at the east corner of the wheel-house
at the Morris canal plane No. 8, west.

STEWARTSVILLE, . . . . . Eleva., 374.25 ft.

A croes cut on the northwest corner of the square-dreesed stone on
which the bed-plate of the truss rests, at the north end of the east
sbutment of the Morris and Eassex railroad bridge over the Morris.
canal, east of the station. This stone is on a level with the bottom
of the sills of the wooden bridge, and the corner is 12,7 feet from
the sill.

WASHINGTOR, . . . . . . Eleva., 462.01 ft.

This bench-mark is on the corner of a stone under the iron column
st the northeast corner of the Beatty building, at the southwest corner
of Belvidere and Washington avenues.
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WABHINGTOR. . . . . Eleva., 485.52 ft.

This bench-mark is on the west end of the brownstone door-sill,
close to the corner of the brickwork, of the main (middle) entrance
of the Presbyterian charch.

WASHINGTOR. . . . Eleva., 467.54 ft.

This bench-mark is on the stone water-table of the Windsor Hotel,
a brick building facing on Washington avenue. The point is on the
rear corner of s wing, with three windows, extending back from the
main building on Belvidere avenue.

WASHINGTON. . . . . Eleva., 508.08 ft.

This bench-mark is on the northwest ocorner of the north end, on
top of the wall supporting the wooden flume at the top of Moms
canal plane No. 7, west. The point is also s canal bench-mark, and
is marked with red paint,

WASHINGTON. . . . . . Eleva., 463.05 ft.

A cross on the southeast corner of the highest of three stone steps
at the entrance of the First National Bank, on the northwest corner
of Belvidere and Washington avenues.

ELEVATIONS OF PROMINENT POINTS REFERRED TO MEAN SEA LEVEL.

The following list of elevations includes the latest and best deter-
minations, In case of difference between these elevations and those
shown on the map, these are to be preferred, as they have been ad-
justed to the Sandy Hook datum. These elevations are not so care-
fully determined as those in the list of bench-marks preceding,
and thoee should slways be used when great socuracy is required, but
the following are sufficiently accurate for all ordinary purposes. At
the railroad stations it has been customary to note the elevation at the
rail joint nearest the center of the station, At railroad crossings, a
joint was usually taken also.

This list of elevations will be found convenient for reference, and
will be especially useful to those who may not have access to the
topographical atlas. It gives the highest point in each county and
some well-known point in each town and village. All elevations are
in feet. -
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Atlantic County.

Atsion, Rail at crosming just west of station.....cc.ccssneccscsnsensssssanseessecseneess  47.4
Bakersville. Nail in door-sill of Central M. E, Church........ccocecscecaseernrceee 27,0
Bargaintown. Stone at northeast comer of west abutment of bridge over pond, 8.8

Buena Vista, East rail at station... 104.7
Ceodar Lake. West rail at crossing by station.......cceversscscncriecs sesenes seseeriees 840
Da Costa. North rail at crossing by station, C. & A. B. B.............. cvereenasess 843

Doughty’s station. North rail, C. & A. R, B..icvccccnrnisransoresnaensasesens - 20.9
Downstown. Bench-mark on button-ball tree, Just east of store.................... 1153
English Creek. Bench-mark on willow, in front of store. 9.6
English Creek station. South mail......ccieereesersniarieismssescssasscsessesaossassennss 604
Estelville. Bench-mark on oak, northwest comer, by M. E. church......cc.c00ee  23.6
Frankfort Avenue station. North rail at croesing, C. & A. B. R........cccvvneee. 60.1

Germania station. North rail at crossing, C. & A. B. Buccvricceiveerans .- 59.4
Highest point in county, near Hammonton Coast Survey station, one mile

northwest of Hammonton cveves seees 152,
Landisville. North rail at station eeesee 1131
Landisville. Rail at crossing of N. J. 8. R. R. and W. J. B. R.................... 120.5
Leeds’ Point. Bench-mark on wild cherry at southeast corner, just west of hotel, 54.0
Mays Landing pond [ 18.
Murphy's station. North rail at croming, C. & A. B. Re..ouevericiriecenennnnninnnnns 1145
Parkdale station. North rail at crossing.. ....e..cceerorssversecssrsaossnae asssanseeasse 659.8
Pleasantville. Rail of P. & A. C. R. R. at shore road crossing......eeecsvreseense . 252
Pomona station. North rail at crossing, C. & A. R, Bu..coeerrirernineecriconcncenes 662
Port Republic Projecting stone at southwest wing wall of draw-bridge......... 7.1
Richland. Rail at crossing northwest of station. veser 994
Richland Coast Survey station......cs.sse cearsesasassnnussosoesrareones 109.
S8mith’s Landing. Bench-mark on large ailanthus tree in front of houu, Jjust

south of comner. ceesesreesssstenceranaanees Sl

Weekstown. East end of wooden door-gill of school-house........cceessrsissnneece. 205
Weymouth. Bench-mark on button-ball tree at road forks, sonthwest of paper

1111 | OO resens seses sesersesesnsasarsrnssasses assrrerers . 444
Weymouth pond....ccscsssceerereassesosnnerosseions veeee 87

Bergen County.
Alpine. Bench-mark on oak, northeast corner of croes-roads on top of Pali-

sades mountain,..... csesarecsrnanerocsess $41.2
Arcola. Croes on stone door-step of Btore....c..cceeeussenns . 49.7
Bergen Fields, Rail at crossing north of station.......cceeeceeriecsiserssssssereecases 69,5
Camp Gaw. North rail at station. 380.8
Cherry Hill. Rail at croesing by station. cennee ceees 88
Corona. Rail at station...... censerrene 6.8

Cresskill. Rail at station.... cessen

Etna. Rail at station...eecceeeenicncnrecaasnencnccnsssosnesicnseansancssmesssasseorasseees 46,0
Fort Lee. Lowest step, main entrance of Madonna B. C. Church........cceeeeess 314.2
Franklin lake.....coovseeececessesesons 414,
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Bergen County—Oontinued.

Hackensack river at State line.......ccceuuueeen eensasseneserecean cersassereesnnserasenesass 480

Highest point in county, Ramapo mountain, near State line...... cesiries waseer 1171,

Hillsdale. Frog at station......ccceieceosemsncoreccsnerossercercasnenes corsessaeces 57.8
Kingsland. Rail at crossing near station... ....c.cccoeescenceene . covsrerenss 282
Leonia. West rail at crossing near station..... veersncsonnes croneeesess 0.8
Lodi. Rail at Main street crossing.......cicveeseeeecnseansnnssenee crensereses 248
Maywood. North rail at crossing..........cceceeeenrsureecane csessesencensneronnanen weer 688

Montvale. Bench-mark on oak, opposite the Grove House...... cessescasee 180.5
Neuvy. Rail at station...cceeeeeeerecnernencene sersracsenssnsoserssanrasarasessnssenassone . 381
New Milford. Rail at crossing by station.........cooeeccisceariner o esseessrasanesnann 16.8
Norwood. Rail At BtAtion.c.ccccreueierericsscissnrasiineressnsensssssscssreerassssns veeeree 360
Oskland. South rail at station .......c.ceevnene . e 2743
Oradell. Rail at Bation........cosceenmuenniecrisunnniiinenes ciiiees srsssssns sssesssssonen . 21.0
Palisades mountain. Summit of. ..eeeee cerernnes cssrssserasanass sresnasens D4B.
Park Ridge. West rail at station esenene eessssesesssassasesssasarasannns 150.4
Pascack. West rail at croseing south of station.........cccsierreerencciereienanenene .. 1063
Ramapo river. At Oakland......ccccovenuee cesnsesnsans creresarases sessensesnesnsannsne weee 207.
Ramapo river. At Suffern . corennoneses 272.
Ramapo mountain cssessuaeesnen 1171,
River Edge. Rail at crossing by stahon... .............. esssereisisensnsrarsanere cornn 16.2
River Vale. South edge of mill-stone in south door of school-house........ e 701
Rochelle Park. South rail at crossing by station......... censecensenssnsunese ceve sasen 46.1
Botten pond, in Ramapo mountain........ ceeees B34,
Rutherford. Top of monument near ﬂag-mﬂ‘ in grass plat behmd mt.lon. . 413
Saddle River. West corner of sill, main door of stone church..........ccceseeeeee 269.1
Bchraslenburg. Rail at crossing north of station........ veaseneane sessersensecenesasass 168
State line monuments.

18L ccvinieecnnrsacecaracnncacsenssnccecssostosasanssresessessanescsnsne

ssesesses

esseeeennaneraisantetsectstntesesesssrrnnassesrietes ssessesnence 108.4

ctereseserenensessisane caeneeee 188

Bth..ceeeeernsetiirarenesanscensrenencenns coveacsenriensnstanses erssereessensresnseneas ceeeees 227.8

12th sresssns sessessanrsssrtessoctesssenesensvesrsansosavsnnanss 417.9
13th sencase sesasraseee 87338
Idth...cocceuiiiiienninnecnene resranees woerees 8173

16th....ccccen. cesane seeressisantesinesriestncsessssatesaensacenssee G085

178he cisenssennssaessnnssacnsensoesesssesnssaesssossessonascane treeesenrsatnsesnstsasensenss 1656
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Bergen County—QOontinued.

Westwood. Southwest corner of large stone slab at entrance of Van Emburg

& BOGOTL'B BLOTO cocoisecraicniersssnrososanasessassssasseossas sossessssonerssssasssarasnes .
Woodridge. Rail at crossing by station...........
Wortendyke Bill of left entrance to silk mill.........cccvuieeiieeercancinsensassarnans
Wyckoff. Northeast corner of door-sill of Reformed church ...cceevessceenaneanses

sssacesces *e ssescner

Burlington County.

Apple-Pie hill ......ccoceieniens cenreen cacanenss seerenensacses
Arney’s Mount. nghest pomt in county ceserteresrtrerenisessisasesanenns
Batsto Bench-mark on large buttonwood, oppoelte mill..ociorirnnns o
Bear SBwamp hill.....ccoinrmernseiniencraaenn cesesessesansansesnsane
Beverly. South rail at crossing west of BlALIOD....ccccerrceeraseece srenncase crnnnrensee
Brown’s Mills station. North rail at crossing.....ccceecneuesreense. cenneronsserosceccss
Buddtown. Ring-bolt, center of east arch of iron bridge over Stop-the-Jade

TOD cieieeernnoresestrsssenssassonsarosssassessssansssserasrsanssostanssersosssnsenssasesassnnses
Bustleton. Bench-mark on oak at comer by church.. .....ceveenee. .
Chatsworth, North rail at crossing by station .......ceeeercemsanerasacrnreresesconens
Columbus, A cross cut on curb opposite hotel....c.oseeraeeees resenen oes
Cookstown. Bench-mark on maple diagonally opposite hotel....
Crosswicks. Step at entrance to basement of Episcopal church... aeve
Crowleytown On red sandstone under northwest corner of school-house........
East Moorestown station. North rail at croesing. ...ccceecersriencarsnnasccssansnances
Edgewater Park. North rail at crosing east of station........cccveisenneraensnsenens

Four-Mile hill.....ccoeieeienirennieisncosannarenrsesaraserssnssnncescencosennene sanss
Georgetown. Bench-mark on maple at cross-roads.....ccerecessnssesssncensessssescns
Green Bank. Bench-mark on rock at forks of roads just south of blacksmith
8hop..a.ereee assese essesesesatann reresauressnasntesarnte
Hainesport. Bench-mark on maple north of railroad and west of road, near
station......... SeisNacasennetetintesnette. sotsstseesteansarEelisransasEssers suerssrsatsteae
Hanover station. North n.ll at CTOBBINg.cceuseenserecsses . .
Harris station. South rail at crossing, 300 yuds east of.. ......... eresernnsen cansens
Harrisia. Top of pipe used as guard, east corner of paper mill, .-
Hartford. Bench-mark on cherry tree, in front of station. ...ccecieeeersencessnsrense
Huckleberry hill............. cessesenansenns cersnsans
Indian Mills. Bench-mark on oak at crou-mads in front of church...............
Jacksonville. On stone at northeast corner of road t0 JobStOWN...cevvereruensssns
Jacobstown. Northeast corner of stepping-stone in front of D. I, Platt’s store,
Jacobstown. Hill 1 mile northeast of.....c.c.cearecerrescsrenssecssraserneesvsensarsoosns
Jemima MoUDL...ccierssreanrsssrsarenioase
Jobstown Rail at croesing of Mount Holly turnpike.....ccieeeerseaserocess erssosves
Kinkora. North rail in front of station...cccsereasenccersressrnsrannssrrssecesesssansses
Lewistown. Rail of P. & H. B. R, just west of cross-roads.........corssess sesnerne
Lewistown. Hill on road to Brown’s Mills, 2 miles southeast of....ccecrveeveenne
Lumberton. On mile-post (2 miles to Mount Holly)..cceesees secsrsereanssassessenne

F
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Burlington County—Continued.

Lower Bark. Bench-mark on oak at north end of bridge over river............
Masonville. Bench-mark on maple, in front of post-office......cecruerseceranersnne
Maple Shade station. North rail at crossing N

Marlton. Rail at croming, 300 yards west of BIALION..cccisserssrsssrsnsssres ensenses

Medford. Water-table, northwest corner of bank......cceesreeerarsenssosrersensencras
Mount Holly Coast Survey station. Top of the mount........ecvv-vercersersccssnne
Mount Laurel. Bench-mark on maple, noﬂ.heut corner of crou-ronds.
Mount Laurel. Summit of. coresnnns esennses .

New Gretna. Bench-mark on osk at east end of hotel.. .... vessses
New Lisbon. Door-sill of 8chool-house ....cseeevereeeansiocarsnerase

Palmyra. South rail at crossing by muon ......... sssesvecsarsnnsssnsares
Pointville. Bench-mark on maple at northeast corner of road opposite hotel..
Rancocas. On marble stepping-stone in front of store at southwest corner of

Main street and road to Centerton.........c.cee e eoee srereensussessarase S,

Recklesstown. Bench-mark on buttonwood at meeting of four roads......ceeceuns
Retreat. Hill 2 miles southeast of.......... sesaes
Riverside. South rail at croming by station........... eensersesens eernssannssasassanes
Riverton. South rail at crossing by station........ .
Smithville. Bench-mark on oak east side of road, 40 yards south of muon. e
Steveny station. South rail at crossmg ....................... srecsursrererassassaresaanns
Sykesville. Large steppmg—etone in front of Newbold’s hoUBe..ccceeassentaracsnnns
Tabernacle. Cross-roads...c.cceiecsuseerrsrassnasresessersecsossanes essserasesesessarannnane
Taylor's Mount............ erunnnns
Vincentown. Lowest step of banK....cc.creererenesconecescecscannsrenee

Wading River. Most westerly bolt in northwest wing wall of bridge......cce0e
Washington. Bench-mark on oak at corner of roads to Quaker Bridge and

Hampton Gate..ccceceseerecssasassenaens ertesnestessirenssasesntan sensasnacsssssennanas
Wood Lane station. West rail at crossing...ccecsesssnearnneesssncenes
Woodmansie. North rail at croesing by station....ccesseecrccessansssersrensesecsannes
Wrightstown. Cross on stepping-stone opposite hotel ......cecuereearearasceariacenss

Camden County.

Ancora. Bench-mark on large tree south side of railroad at crossing.....ccesseee
Ashland. North rail at crossing by station
Atco, Bolt on top of hitching-post at south corner of Woodland’s store.........
Atco. Hill northeast of station..... ceserscresctsoiraersercess
Berlin. West rail at Haddonfield road.......ceecrmneesesnnscenes

Berlin. Coast survey station.............. veeseonesesianees tenenenutsesinisencnsensantiscetans
Blackwoodtown. Bench-mark on willow at cross-roads

Blue Anchor. Bench-mark on large oak in sonth forks of roads.......cseeanenes
Chew’s Landing. Bench-mark on cedar near church......ccieeeecesssesceseeseonneees
Clementon. North rail at crossing south of station......cceeeesee.

Collingswood. South rail of north track at crossing.......ocevusvrineareerarsossonsas
Cuthbert’'s. South rail of north track at CrosBing...cceecssssssesrerecsasse seveorsreens
Dudley. North rail at croseing by station
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Oamden Oounty—Continued.

Ellisburgh. On curbstone at northwest corner of Cross-roads......ecessesnssesemsees
Elm. Rail at crossing by stBtion.....cecceesereoseeccccssrnnrereestnsessonssessesssessaaane
“Gibtsborough. Corner of stone wall at southwest corner. v saroes

Glenwood. North rail at Crossing.......cccescesessnsssrerssnssereescrsessrescsssncessonass
“Great Egg Harbor river, at New Brooklyn........ccececererasss sanseencressereacassans
Haddonfield. North rail at crossing, one-third mile northwest of station.......
Haddonfield. Hill 1 mile south of vee cerssacacsssesuesnrasens
Highest point in county, 2} miles northeast of Berlm semauimersessiossasasiaseatsnees
Mount Ephraim. Croes on guard-stone, southwest corner of crose-roads.........
Parkdale. Rail at station...... ..cccenaeneanes casansnes
Pensauken station. South rail at crossing .....ccceverenenrrerarcresce sreranscsssssans
Pine hill, near Clementon........ cessenssennneseonranesesessons o
Sicklerville. Bench-mark on tree, southeast corner of Croa8-roads....eessnecences
Spring Mills. Nail in root of tree by post—otﬁce.
Summnit of C, & A. B. R.......... . S
“Trout Run station. Northrail at........ ...
Waterford. South rail at crossing, on&quuter mllo aouth of station. .......eeus
“Wilton, South rail at station....... .ceccececccssnncuncestsnsnnnesieesaosesssssaseacscesanse

Cape May Oounty.

Beesley’s Point. Bench-mark on Mulberry tree, north end of shore road.......
Bennett’s station. West rail at......cccoveeeennannae o eressessuseseserranarssrseessannnens
Burleigh. South rail of Anglesea B B at shore road crossing... ...cesssssvesness
«Cold Spring. North end of north door-sill of Presbyterian church...............
Goshen, Bench-mark on tree in front of 8tore &t COrDEr......cicarseeceseen soveeses
Highest point in county, 2 miles east of Woodbine. ....c.ccereeserererseenraccciurecne
Mount Pleasant, North rail at crossing.......... . avoer

North Dennisville. On stone in front of J, Holmes’ house...cccoeesnrsesesancacsans
-Ocean View. South rail at croesing.. ..-. sececntinetnes
Palermo. Bench-mark on oak opposite church
Rio Grande. Bench-mark on walnut in southwest COrner.........ccceeearanccrasasnce
Bea Isle Junction. Rail at station. corsenes
.South Seaville. Rail at station sesesisas evseneroses
Surface of swamp at divide between Dennis and Cedar Swamp creeks ...........
Swaintown. East rail at crossing....ccccccesseereeseensecssoncerneissonssnassssssncessasnane
“Townsend'’s Inlet. Top of stone fence-poet, northeast corner of M. E. church-
b7,V S e eseenesssatesesIanseNErETIenrLeRIRNasuRneSacPIE HEORSseREIPRRRRISS
“Tuckahoe. On large stone in northwest corner of road to Marshallville........
Woodbine. Rail in front of station......ceceerniesssnsecissrenisennensencaanescsscsasasaans

Cumberland Oounty.

Bacon’s Neck station, North rail at crossing. seassnaes casnse
Belle Plain. 8outh rail at crossing cesuen
Bridgeton. Pond on Cohansey, above cesessree ressssresersansssrasesssane

«Carlsburg. East rail at station....cceieess eenn. sosncsseorsssosasasssessoscnssaseasonssosass
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Cumberland County—Oontinued.

Cedar Grove pond crresrssarsssersnesessstanassasessunses DU

Cedarville. West rail at CTOSBING..cccoressersrrsaniersssaresassessanacesescosassosarsaeses O34
Cumberland pond................ 30.

Deerfield Street. Bench-mark on maple at west side of road-forks.......cecevee. 111.8
Dividing Creek. Bench-mark on maple in front of Dr. Judson’s........ 13.0
Fairton. Rail at station sree.rersenssernssancanssese rarsseserenrace 3.2
Finley station. East rail at crossmg cesesee.s 108.7
Gouldtown. Bench-mark on maple in front of house just east of croes-roads... 82.4
Greenwich. Bench-mark on large elm at east end of station.......c.cecornenarene, 154
Highest point in county, 2 miles northeast of Deerfield........c. cesseverseccceaceer. 146,

Hopewell station. South rail at crossing........ 52.8
Husted station. West rail at.......ccc.uen. ceseersnnssanne . ceeee 98,7
Jericho. Bench-mark on buttonwood, southeast corner near pond.......ccon-veee. 310
Main Avenue station. Rail at crossing ......ccecee vereesseeccanes 99.6
Manumuskin station, West rail at crossing......cccecersrressssseaesseocscesnossesees 17,4
Millville. Wo00d's 1ake...ceseeesscreeccsessronccansosconssasencrorsassoncsaonsssassosveconess 206

Newport. Bench-mark on mulberry tree, north side of road at hotel............ 8.0
North Vineland. Rail at crossing by station.........cccceeereeennee ceessesssnseensenees  97.0
Port Elizabeth. Highest guard-stone, southwest corner, opposite school-house.. 12.8-
Port Norris. Rail at station.....ceccesreseccscersenaeissncsereonesncaceas crseenseccsansennees 8.2
Roadstown. Croes on stone, southwest corner of cross-roads.....ccceeeeceercercesss 116.5
Sheppard’s station. North rail at crossing....ccceceeeensuvcreracsrcccecesnensesecrcancss 13,4
Bhiloh. Bench-mark on maple by T. F. Davi¢’ store...
South Vineland. East rail at croesing.........c.coeeseennes esressessenesrense 985
Summit of Bridgeton and Millville turnpike...... severeneee 124,

Vineland, highest ground............. aeseesterensesas . cesseeense 121,

Wheat Road station. South rail at crossing... crsenesniessionmrsssssrarsarencsces 99,6
Woodruff. North rail at station, ......ccceeesernersnneene 92.6

csesessnersesarsoness 116.1

Easex Oounty.

Bloomfield. Morris canal, above lock........ sresessessssascasssssssersrosansasssensronesss 1198
Bloomfield. Morris canal, above plane No. 11...... veerenene 178.7
Caldwell. 8ill of east door of Presbyterian church 411.0
Cedar Grove. Croses on stone, northeast corner, 100 yuds north of atore.. ceeeee 270.0-
Clinton. Stone step at south door of school-house........ccerienireeceresacrcorsasense 172.0
Eagle rocK....ccccececerranannneas corrarnes .
Fraoklin. Boulder by picket fence at northwest cormer......cccececcrcassireceraeess 2348
Highest point in county, Becond mountain, back of Caldwell penitentiary...... 891.

Livingston. Cement at base of flag-stafl..........cocecerviierccrernnnnicnnnsnnscassoccss 8153
Millburn. Rail at croesing just east of station....ceceeeeee. coneeees 1614
Montclair. Rail at station, D, L. & W. R. B. cocvcieiirirncrinnnennennicorsnssssascess 2409
Montclair., Summit of road to Caldwell.........coccerriireirennrnnneninnccsssserecssenss 509,

Newark. Morris canal, at upper end of plane............ 100.4
Newark. Morris canal above lock, at Lock street............. I 1 ¥ .3
Newark, highest ground......ccc.cccererserercesisssanasnas orens . 2356.0
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Essex County—Oontinued.

Northfield. On corner of step at west side church door.........ccorresveneesvenceene 265.8
Nutley., West rail in front of station.......ccereeneveeese vesrssens 985
Orange. Rail at D, L. & W. station...ccc ccovsnsennasuesinsnesseconsnssrammansassancess 187.4
-Orange, or First mountain. Summit of.....cieeeesrreeerenensessessssesscescasassranaons 665.
Orange BLOTBge FeBEIVOIr...ccvsessaresrassrecessosaass sesesssnsen
-Orange reservoir..........cceseees. eeveeessananresssiesannan censunessensetanes crneenene. 828,
Pine Brook. Crose on stone under southwest end of porch of Frank Class’
ROteLseunererennererrncenntneess sensoressnnnneiianienissnaeesssanesssnsossnsan-snnsasaenasess 178:6
Pleasantdale. Lu-ge boulder at nonh corner of crou—roads. cvnsesessracscsanness 423 8
Riker’s hill. West of Livingston....... ceseenese 478,
Roseland. Guard-stone, corner of graveyard back of church............... wesessnas 369.3
Short Hills. Rail at station............ aressaes 207.6
:South Orange. Rail at station ...cccereecsnseeerererenns . . 141.8
Upper Montelair. West rail at crossmg south of station........ eesrereraceanasvasases SELT
Verona. East corner of top step leading to cellar of StOre...ciecrsseseessassncercess 856.2
Watchung Mountains. Summit of Flrst...... 665.
“Watchung Mountaine, Summit of Second.....ccissserussnosssasacsssresasccsssssescasss 891

Gloucester County.

Almonesson Bench-mark on maple tree, 30 yards northwest of cross-roads... 48.2
Asbury station. East rail At Cro8BIng..ccceevrseertsessassessaecsisinsnrorcrssscnsscarssnes  95.3
Barnsboro. Bench-mark on maple near hotel pump....c.eeereeiavsesnceccsraeraneess 1614
Bridgeport. Cross on guard-stone at southwest corner of Main street and

road t6 Swedesboro, etsesnnsesenanesessesnernnesansriress 208
-Clarksboro  North rail at crossing by station.....ee...ees 54.0
<Clayton. Rail at crossing just south of station. ....
Cross Keys. Bench-mark on willow 8t.c.cescisesescesseccsanicesecnscencisersiresisseanse 150.4
Evane’ Mills. Bench-mark on maple opposite blacksmith shop, southwest

coruer of cross-roads......... o esns ceeenrsrsssnneeees 110.2
Fairview Bill...ccooeccerirscscnenssecsercasnannsanssnssccessoresenosane sesssecsanossosnsensoases 142,
Five Points. Bench-mark on chestnut, 25 yards west of Rulon’s hall ..... eesses 183,
Forest Grove. North rail at crossing just north of.... 108.2
Franklinville. Rail at Crossing.....ccscecesesiarsescarsessessescransssssassssceessrsessesase 107.1
Green Tree. Hill 8t ..ccceeeensernesensensrsesissrannareasressossaseascosens . 166.
-Glassboro. Rail of Bridgeton bra.nch at crossing south of station........ceceeesss 148.3
Glassboro. Chestnut ridge....... cevesssasesrse I 171,
Hardingville. Bench-mark on maple in front of Siloun M. E. Church.......... 148.1
Harrisonville. Cross on guard-stone, northeast corner opposite Wrigging' store, 85.3
Highest point in county, 1 mile southeast of Croes Keys ...... conranserns cernencesnne 177.
Hurffville. On horse-block in front of Mr. Hurff’s house.....icceccecanarennsanee . 784
Iona Bench-mark on maple, northwest corner of roads, just east of station ... 112.7
Jefferson. Large stone at corner........ caransesosassronsrsasanntsscenss 1475
Jefferson. Hill just east of.......... ssesensrenserenses vesessasesssssaranasersssnacnnancess 166,
Lippincott hill. South of Battentown..........ccuureesesserncnnens cnsesessssncssernanses 143
Malaga. Rail at crossing near station....ccc.coeeeussossscanrossorerensnsesses eracssnnsees 106.1

ceressessnnsrassssasansasessenenss 126.1

NEW JERSEY GEOLOGICAL SURVEY



86 GEOLOGICAL SURVEY OF NEW JERSEY.

Houcester County—Oontinued.

Mantua. On stone across ditch opposite toll-gate...... ceeessenen eseesasseresansesses  SL.Z
Mickleton station. North rail at crossing.........cvesetereeerseercnterersonccneens sonee . 52
Mount Royal station. North rail at crossing........ recerenrrsensasienen snseseesssannee 341
Mullica Hill. Cross on flagstone step of town hall, close to iron post........ wee. 96.9
Mullica Hill road station. West rail of cTossing....ceiuinre-corsecrcrsisences coveerann  43.1
Newfield. Rail at crossing just north of station.....c.ecceseererasesraicessens oseaneses 118.7
Ogden station. West rail at croesing,..... veecennaneess 138
Parkdale station. East rail at crossing........ creneereersnseces 312
Paulsboro. Rail at crossing east of 8tation ....ccceencerenreccorceenasansranes crcesnrenss 9.9
Pitman Grove. Rail at crossing by station.... eeasesesesessaussseness
Porchtown. Bench-mark on hickory at corner just east of pond........cconvenee.  88.2
Repaupo. Bench-mark on maple, northeast corner of cross-roads............ wees 208
Salina. Cross on northeast end of long stone in front of gate of house on
northeast corner of cros8-roads......ccccveerceserracsescsssnnussivensarenses erenneness 663
Bewell station. Rail at crossing ceneraeserne
Tatem’s station. East rail at crossing........ ceenersees sreseuevoresenserssstensasenansese . 568
Thorofare. South rail at crossing by station.........ceceeveerssercercoracsrensasseseases 19.8
Tomlin station. East rail at crossing.....ccceerernceseian crnrensane cesranenseen . 429
Turnersville. ' Bench-mark on tree at cross-roads by toll-gate.....cceseens 59.3
Unionville. Rail at station........... crssansersresane cresssesennanes . 145.1
‘Wenonah. Rail of west track at main crossing.......... tassesarance 59.3
‘Westville station. East rail of north-bound track at crossing.......c.c..css veeeees 91
‘Williamstown. West rail at crossing north of station.......cccerecsssscarinsaesee . 1571
‘Williamstown, Highest point in........... creessneernseanee reee ceesesraneeenns vreesenaress 164
‘Wolfert station, North rail at crossing....cc.cessesuseessorseasans essessnes sneors srerenss 495
Hudson Oounty.
Arlington. Rail at station ....ccceerseerraenseccsarernrerarnnnece cneestsensecaes PP 11 4
Bergen Point. Corner of Avenue 8 and Third street ......cocecirrvescrrncecicronnes 37,
Guttenberg. Summit of hill. Highest point in county 263.
Homestead station. Rail of N, J. N, R. R., at crossing.....cccecerenns N % 4
Becaucus. Stone, southwest corner of roads to Clarendon and Snake Hill...... 41.4
Bnake hill...cccccenesnarcnnccronnns teresiesesnesssaninansstessarnatan craenerenes corsrenrairerear 203.
Stevens’ Castle hill.....ccecevenerss .- eeseees 100,
Tyler Park. Rail of N. J. N. R, R,, at crossing south of stalion..eeeeureverreess 58

Union. Curb at southeast corner of Bergen Line avenue and Fulton street.... 174.5
Weohawken, Hill just west of West Shore terminus...cccsecceecensericsnsesecsenses 188,

Hunterdon OCounty.

Anthony. Top of sharp rock on southeast, opposite Beatty’s store............... 815.5
Baptisttown. Brownstone stepping-stone in front of house just south of hotel, 518.73
Califon, Rail at station....... treseeraserersassorineresens R |2 X
Centerville. Top of guard-stone, northeast corner of cross-roads....ceecssess . 108.8
Cherryville. Bench-mark on maple at croes-roads, vere 670.8
Cherryville. Highest ground at.. ressssnsseennanaanessossoseses 108
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Hunterdon Ooanty—Continued.

Clinton. Water-table, southeast corner of “Clinton National Bank?........... 1961
Clover Hill. Cross on stone at southwest corner of crose-roads.....c.ceeerssreres 186.0
Cokesbury. Highest point of stone bridge at.......cieeinnisrvorcescescersnraesesessess 6040
Copper Hill. East rail in front of station. convesere vevsssene 181.9
Croton. Cross on stone 6 yards from guide-post ......ccessenvseccensssre sorsevreers 508.8
Cushetunk MOUNLAIN....o..coceivrrsrircsersesascsarsassesssoccasasssssnnsanncsnencassorsnnsees 889,
Everittstown. Summit of stone wall at north end of bridge, opposite wheel-
Wright 8hop..cccsscererannans sesrasenceantssnsensrorasenan esrensesbeasesnrennee 262.1
Fair Mount. Highest point of stone step at north corner of ston...... wersesees 8725
Fox Hill. . 8. Coast Survey station west of Fair Mount......ccee-cecenserrenees 1035,
Frenchtown. Projecting window-sill of bank, 8.8 feet above pavement.......... 181.5
Frenchtown. Delaware river at....ccecoune cournsesesreransessecensiserssssnensrens
Goat hill. Bouth of Lambertville...c.coeerserenserinsessenroas crasetienanaens coreerensses 497,
Glen Gardner. Guard-stone, north corner of cross-roads........srseusesesee . 412.8
Gravel hillu....ociieersiercennnees sucseeriresssarsrssensassesnarsossonsasss ssassnsesssssasorssse 86D,
Hamden. North abutment at southeast corner of bridge over South Branch.. 164.9

Hamden. South Branch below dam.........cccones cnsensennnen censensenisennnisaensrnsans 156.
High Bridge. Rail at station.......cc.coceaess ceerrereiareneses croosnnectuensnsnrneerres: 32004
Highest point in county, summit of county line between the Musconetcong

and Soath Branch of the Raritan....cccceecesnenses esrnene eenscenesirernes veerernn 1073,

Holland station. Delaware river just beloW.....ccccvirieceesrsaersrcanncnees «cevnenans 118,
Junction. Frog at junction of D, L. & W. R. R. and N. J. C. R. R.. ........... 503.4
Kingwood. Northeast corner of stepping—stone in front of Presbyterian
church ..ocoiieeniannennns cvenesanntsssassesannscnarestanesarnnns DL8.D
Lebanon. Rail at staﬁom. ...... eheessastisinnessersensenessennras tasnavareresansanesasssosss 2951
Little York, Crow’s-foot on stone in forks of roads . weees 858.7
Locktown. Corner, 100 yards north of BloT@w..c.cecusserraresssssssssasnnsnasnsassesese 477,
Milford. Rail at crossing near station......cecevvecosrvesesssssisicssnsrenscassascaseses 1358
Milford. Delaware river at ......ceceenee caressessassersersansans 108.
Mountainville. On stone at southwest corner of bridge....cc.coeeesperearercseresss 410.0
Mountainville. Hill just east of......... sessrsssursasernacanas . 967.
Musconetcong. Delaware river at mouth of Musconetcong river...civiesessersce 129,
Musconetcong. Mountain summit near Swinesburg. vreenese 987.
New Germantown. Pointed stone at stoop of store at northeast corner of
New Hampton. 8ill of door in end of mill....ccveveeirrissstniiasssrennrnsssasense. 357.4
Oak Dale. Bench-mark on iarge oak at entrance to lane, north of railroad,

Jjust west of Bowne station....eeeeseneeees esesesssarsannnstensssssasssssennsasassesanass 160.1
Oak Grove. On stone at center of Cross-roAdB....ceussssesssanssrisorssssssessasnaness 525.8
Pattenburg. Rail in front of BtAtiON. ..ccicceveesserssrcicrcssentasarsaesasrssssencissnass 457.1
Pattenburg. Hill over Musconetcong tunnel, L. V. R. Rocivvcsrsscnssnnsssneens 848,
Pickles MOUDLAID...cocerere croresesrnmeessonstessisrassssossossannressessnsstsosasaasssessanass 839,
Pittstown. Bench-mark on rock, east side of road alongside of mill race....... 874.8
Pleasant Run. Arrow pointing to summit of guard-stone on northeast corner, 148.2
Point Pleasant. Delaware TiVer al....ccccueersreisesscesssssesatsistsosersesssssasnsesssss 08,
Readington. Northeast corner of southwest wall of bndge over Holland’s

svesvserssnsnssancensece
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Hunterdon Oounty—Continued.

Reaville. Cross on stone marked 1876, in front of hotel.....ccccuerrereane cersverees 186.8
Rosemont Stone in front of north door of M. E. church ..... cereessensessenrenaes S21.8
Round mountain. East of Stanton......ceceeeseecesesssussesssrssstecsnsesssnsessreras « 608,

Sand Brook. Croes on southeast abutment of bndge on Flemington road...... 309.5
Sergeantsville, Cross on horse-block, southwest corner of cross-roads......c..... 344.7
Sourland mountain. Buttonwood Corners

Stanton. Lowest step of post-office....ccurrsesrereassenssencass treseessinsersesnssaassesees 3047
Stockton. Top of stepping-stone in front of hotel. ......c.cccreueeee 83.8
Stockton. Delaware river at........ seve 62.

Three Bridges. North rail of 8. Br. R. B., at crossing .....c..ccosenses.sereseeceses 107.2
Three Bridges. North Branch at.....cccseieerseensanes. wweeness 87,

Tumble. Delaware river, 1} miles above....ce cecocrarenes errerserrssrneesanans vessesnns 91,

Valley. Whitewashed guard-stone, southeast corner of barn opposite hotel... 425.5
Van Byckle's. Guard-stone at northwest corner of cross-roads........eeeereesee.. 208.2
‘White Hall. Large rock at west end of 8t0Te BLOOP...c.ccoess sene: acssacsaneanesess 967.1
White House Station. West rail of south-bound track at station......c.coeveeees 176.8

Mercer Oounty.

Asylum station. East rail at crossing Belvidere B. R.......... cecoressssessscessieses  OB.9
Divide between Stony brook and Assanpink creek.....ccciiesrseeseserercsssrersnsscss 600
Dutch Neck. Road at corner by church............ eensaes seanrse FUURTURRRIR * | X

Ewingrille. Arrow on stone opposite school-house..ccccvvveriienrisernccensns errosere 1833
Hamilton Square. Water-table of brick store on corner........c.ceeeerneceaneaseesee 109.6
Harbourtown. Top of cornerstone, northwest corner of croa-roadn. I R
Highest point in county, summit of hill east of Moore's station.......cccsesveeee. 478.

Hightstown. Cross on stone, southwest corner in front of Btilroad Hotel...... 84.9
Hopewell. Croes on flagstone opposite 8chool-house...cccveve eveersnsrssssasaasesss 183.3
Lawrence Station. West rail at............... erareonne 624
Lawrenceville. Arrow on stone at northeast corner, northeast of church........ 128.2
Lawrenceville. Hill northwest of........cccvierinnercssmenresnenceassecorsereascssssoness 192

Marshall’s corner. Hill 80uth....ccceiuciiiine o ieererennecccsceneseconnenen sasscsanceses 460,

Moore's station. Stone at gate-post, by willow, at entrance to lane near station... 56.6

Moore’s station. Delaware river at......... . . 29,
Mount Canoe.....c.us ceserensecasrsssssnnnsencessessssstasestnsssesasassee - estssssranens ceees 442
Mount Rose. Bolt in top of post near southwest comer of €roes-roads....ceesee. 310.8
Mount Rose Coast Survey station.....ccoeeeeeee ceeservanane . 415,

Pennington. Main croes-roads....cccceceevenevereresssencccsnnennes cesseesessess 210,
Port Mercer. 8tony brook at.. ....ceeeerrrerenenroncsrnnevanns rane .. b3.
Princeton. Bummit of ground at........ccceersnrnernaneae 227.
Princeton Junction. Rail at crossing southwest of station... . 87.6
Robbinsville. Rail at crossing.....cccccesessserserescss sansss vanenes . 121.8
Scudder Falls station. West rail at railroad crossing....... cceoverree voese wereseese 589
Titusville. South rail at railroad crossing near station. ....... conererestnnes creesees 602
Trenton. Delaware and Raritan canal, below lock No. 2u...ccecrecineinscseniissees 87
Trenton. Delaware and Raritan canal, above lock No. 2......... coseernnsenseseanse 184
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Meroer County—COontinued.

‘Trenton. Delaware and Raritan canal, above lock No. 8 cccerrvienarcrnsnverseases  30.7
‘Trenton. Delaware and Raritan canal, above lock No. 4 voe 424
Trenton. Delaware and Raritan canal, above lock by prison......cecccceeenvienss 509

Trenton. Delaware and Raritan canal, above State street lock........ e 663
‘Washington’s Crossing. East rail at railroad crossing.. .c...ccceceserecnnasersessee  59.83
‘Washington’s Crossing. Delaware river at......... wvese 24.
Wilburtha. West rail at railroad crosing...ce.veeeessseceasessisaresessssssssecccess 59,0
‘Wilburtha. Delaware river at. ........ cessessnsrereneasees 15.

‘Windsor. Bench-mark on maple at cross-roads..cceeciesesrsssessssersesosssnaraceass 1042
Yardville. Cross on northwest corner of foundation of store at cross-roads.. 59.8

Middlesex COounty.

Browntown. Hill 13 miles east of. 208.
Cranbury. Granite block under most northerly wooden pillar of the white
church caermanen R [ /¥
Cranbury station. East ml at railroad croesiug just south of P o3 §
Dayton station. North rail at railrosd crossing....... 1045
Dean’s station. East rail of east track at railroad crossing.....ce.esceeeseersorses 1032
Dunellen. Rail at station....cceseeeeresennsece 54.9
Franklin Park. Large flat stone in froat of church. eeees 1328
Helmetta. North rail at crossing by station....iccecscessssssssss asssenasessanssennes 429
Highest point in county, summit of the 8and hills, northwest of Monmouth
Junction....... 203.
Hoffman station. North rail at rulroad crosmng svessssnnssenannnssasesasnaoessassenss  SL3
Iselin. East rail of main track at railroad crossing.......c.eseeeee. crresesen seeessee 583
Menlo Park. West rail of main track at railroad croming northeast of station, 78.4
Milltown. On water-table at southwest corner of M. E. church.....c.cesveveeenss  49.3
Morgan station. East rail of south-bound track at railroad crossing........c.... 9.8
New Brooklyn, Rail at railroad crossing near station.....ceesessesessceessacsanes 807
New Market. Stone at corner opposite hotel. ....c.cecerererscscsasrancescssessensses 848
Old Bridge. 'West rail at railroad crossing near station........ .cececscvecscseeness 165
Plainsboro. Road monument, center of cross-roads......ccceeeersencscasecrsesennes  91.20
Poplar hill, east of Metuchen .......ccieeeee corsarnsesssoessessessossesnsssosnsnssonesssses SO8
Prospect Plains. Stepping-stone in front of Railroad Hotel.......ccrreenseeraneees 1281
Sayreville. South end of flagstone sill, entrance of Sayreville Hall.............. 29.5
South River Cross on flat corner-stone, southeast corner, near Voorhees’ hotel, 10.37
Bpotswood. Rail at crossing near station.........cuvsesssneranseenssssessssassrinss 28,7
Stelton. Mile-stone on west side of New Brunswick road, just southwest of
CTOBB-TOBAS...0iermeesecrerrnraecrenssesessaranesnaransacases . 118.2
‘Tracey’s station. North rail at railroad crossing.........coeoevssoseresrssscescsseescs 848

Monmouth County.

Allaire station. Joint of south rail at railroad crossing.......c.ccecosesscerrerensene  52.6
Alientown. Bench-mark on tree in front of Union Hotel......ccsscersncrronsscesss 82,2
Allenwood. South rail at main railroad Crossing...ccccccsenssssersecssenssnsencercane 64.8
Beacon Hill............... reesessasssieassenersananisecses 318
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Monmouth County—Continued.

Black's Mills, Pond.. wecveeeiersesissasirsesscrasassrcssrrsssssesssassssessasssossbessasesses
Chapel Hill..........ccieeesensronasanassenconnionse
Clarksburg. Arrow on stone at corner of road to nghutown.. rsntessessnsasnns
Cliffwood station. West rail of north-bound track at crossing ... ...cceerseneeses
Colt’s Neck. Bench-mark on locust at corner by tavern canes
Cream Ridge. East rail at crossing by station.. ...c.cecvecessenrcnucecnncesrereossnonan
Davis. East rail at crossing by station........c.ceecseeneenns
Eatontown. Rail at crossing of tarnpike...ccuceerecses cooncrnnsnncescessssesssss conns
Ellisdale. On stone at southeast corner opposite store.........cceeerese cesssensnnnnns
Fair Haven. Bench-mark on maple, northeast corner of cross-roads......
Hamilton. On stone at southwest corner of Old church.......ccsenvecese see
Hazlet. South rail of east-bound track at railroad crossing.......eceeeees
Highest point in county, Crawford’s hill enessirnssanseasene o wen
Highlands of Navesink. Highest point.....ccocuerireessersscssensuencrsaraecsrsssssces
Holmdel. Cross on southwest corner of stone step at west entrance to Reformed

charch tentesseesineeateeser tnstesnansssnnasenesarnasenens
Hornerstown. East rail at railroad croumg north of utatwn ctessesasersacaonsnente
Howell. South rail at railroad Crosing..ceecescesssecsicsrssnsniensreecsseenasaces
Imlaystown. On flagstone of bridge guard.......cceerecseerenns
Lower Squankum. Bench-mark on locust at corner near post-office ...
Manalapan. Bench-mark on willow at south corner of cross-roads......
Marlboro. Bench-mark on tree at northeast corner of cross-roads just west of,
Middletown. Bench-mark on tree 8t COMMEr.....osimeesrcrnrsssssscseniorsnsesasasnone .
Morganville. Rail at station......cccceeeeeeeeneen caeonncens
Navesink. Croes on curb at corner by W. Swan’s store. sressressensaseessnssresstese
New Bedford. Bench-mark on poplar in croes-roads by hotel......ccceruerenes
New Monmouth. Bench-mark on large stepping-stone in churchyard...........
Oceanic. Most easter]y CrOB8-TORAS cvveererraveenececes sorsonsersnsnsaennes sosssssssone
Perrineville. Stone at southwest corner, foot of locust tree......seereeess
Pine hill.....ceoseee covnevnioreenssscissans eoresesanesrssensscesnssersane:
Red Valley. Long imbedded stone at cormer........... cesecsassre sesseranane ssnene
Robertsville. Bench-mark on willow, southwest corner of cross-roads............
Bcobeyville. Arrow on stone, northwest corner of ToadS..ccceeesereresearsesersasses
Bhrewsbury. Rail at railroad station........coccecrorerratnc sacecsssnsasssssssssnansassane
Bouthard, Forks of road at store esererrasene
Tennent. North rail at railroad cromng
Throckmorton hill. Two and one-half miles south of Colt’s Neck. .........
Tinton Falls. Cross on stone step of residence on southwest corner of cross-

FORAB.ccensenssensiessonnarennssaernssersorsscasrsaonsarsonnesses esssvensueresasaes
Turkey. On corner-stone supporting stringer of bridge at nort.hwest corner,

foot of mill-pond ......
Vanderburg. Bench-mark on large maple lt COTTIOT.cceracrensoscssrronsronsosecsrons

Morris County.

Afton. Door-sill of brick school-house. . -
Bald hill. West of Pompton Plains.
Bald mountain, FEast of RoCKBWAY...cccves coieimreenersnccsrarsorsonssossosssancasssssnas
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Morris County—Qontinued.

Bartley. West rail at crossing by railroad station . 6868
Boonton. Morris canal, above lock €88t Of....ceeesnerrenceeserssrressccisrorsecasseeess 398.9
Boonton. Morris canal, above PIANe ......cccceesrcersisseenisssrsesertsnsenossessanacess 480.7
Boonton. Morris canal, above upper lock....... SRR . X .
Boonton. Morris canal, above lock No. 8, east....

Boonton falls, Head of .c.cvvcrecersansronses tooressannnressssesasasnssones .

Bowling Green mountain.... -
Brookside. Top of stone, east end of north parspet of bndge over Dwm:l

31170} U - csreraeeneess 405.5-
Brook Valley. Brook in front of store.......... ceastersrrsenanseasanis traserecsses 838,
Budd’s lake.....co0eerruene. enrnonseessnsans enconnes ceeveserseas 988,
Buck mountain. East of Splitrock... corssesseienen. . 1107.
Chatham. Rail at railroad station...cc.cceeeceeecens corarsasrnaneenssasane ressuees enneee 233.9
Chester. Stone water-table of hotel . cretenvensenaraanes resesns 860.8
Convent station. Rail at railroad crosing censeseee 38L3
Copperas mountain. Summit of...cceeeeeensssrccsssesresnnesesnseeesancansesscssrsscesae ...1243,

Denmark pond..........

cerresasseessersrnsrairentssasisansransaesseraenessssssasaes 818,

Denville. Morris cnnal a.bove lock No. 7, east.... eesrsessossenussssasaresesnes 5118
Dixon’s Pond...ccersreeesennivnisoscascirmmeessasesssssscesns sssosnsssssasassosss cocureesnsanene 560.
Dover. Morris canal, lbove lock No 8 east

Drakesville. Rail at station.......coeveemenneee . g
Drakesville. Morris canal, lbove the planes... P wese 8635
Drakesville. Morris canal, above plane No. 4, east......cccccarareccronceraroreseescee 720,84
Durham pond.....ccccreeeeeee soveerens ceseesnsaereonon cusons csssrssssersencanerseraesascsenarass 880,
Flanders. Stone step at small white house opposite Nxcholu’ store................ 721.9
German Valley. South end of stone at east side of sink, opposite mill.......... 5456.0-
Green pond....c..ceeeverecrniersccsrconnenns . vreeee 1045,
Green pond mountain. Summit of.............. eesssesssasssssesenrensonsassantranasssesses 1300
Green Village. Bench-mark on tree, southeast cOrner.....cceceerssneesersresensesses 253.2
Hanover. Corner near church...... connee carvesnne 213,
Hanover Neck. Croes on stone at east cormer........c.eeeueeee anoens cesnssecannnsseess 196.6

Hibernia. Guard-stone, northwest corner of Ricbards, Buch & Co's uwre. . B61.2
Highest point in county, summit of Bowling Green mountain....ccceceeeeesne.sees. 1891,

HOOK MOUDMAIN..c.ceeversurensonrioretsessisssrasasssssessssesssnssssnssassnassassossssrersascoses 456.
Horse hill.....cceceuieicnieeirerearecssonsen creesnsseerssanssssossasensss reereresssenes 493.
Ironia. West rail of Chester Branch mlroad Just north of sta.uon. - . 705.2
Kakeout mountain. Southwest of Butler....cc..cecercarnnereeraissnsrecssrassrecanrsess. 1060,
Lake Hopatcong. Surface of water when full...................t

Lake Hopatcong. Morris canal, below outlet lock ...

Lincoln Park, Morris canal, below lock.. .....

Lincoln Park. Morris canal, above locK....ccecenerreecrnaneee

Lincoln Park. Morris canal, above plane No. 10, east........ccceeicucnnennns canseres 2387.9
Littleton. Stepping-stone in front of white house on southwest corner of roads.. 366.3
Long hill. Guard-stone at northeast COIMEr...cccorrarerearecrasrcarsssssnsessansoessones 248.1
Long hill. Summit of. ereevennes gesssasssssssraeantens saesnane e eesese. 508,
McCainaville. Rail of High Bridge branch at crouing by mlroad station..... 725.%
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Morris Oounty—Oontinued.

Madison. Rail at railroad station.....cceecsssicsceissnnscnsssscnnssessssssesessesasosasanses 247.8
Mendham. Bench-mark on elm in front of First Presbyterian Church......... 649.1
Middle Valley. Rock under east gate-post at north corner..........veescconesseees 510.2
Millington. Arrow on coping-stone, southeast wing wall of bridge over river.. 224.8

Middle Forge pond.....ccccserevrvenssnanconces 708.
Milton. Southeast corner of stone under southeut corner of platform of store
opposite hotel........ cnvee serenane . 822.9
Mine Hill. Guard-stone by steps of J. Bones’ hotel cesresareees 863.8
Montville. Morris canal, above planes. .. 388.0
Mooseback pond eeeosensareransaroesnssaranesnnssessans resssessnssassrnessancassassseser 8100
Morris Plains, Rail at railroad station .....ceseeccecnriecersannorseesenssssssseranceese 408.7
Mount Fern reesessnsessensosnnsssesrnssensensse rosves ...1008.

Mount Freedom. Wooden door-mll of Prubytena.n church.....ccccieernennennnes 9444
Mount Hope. Conglomerate boulder in front of store (al end of railing)....... 828.9

Mount Olive. U, 8. Coast Burvey station......eveeeseess coven 1150,
Mount Paul . 808.
Mount Tabor. Rail at mlmtd station....... cornenre B32.6
Naughright. Highest point of coping of south parapet of bridge over river.. 569.0
New Vernon. Stone door-step of school-house. 345.9
Parker. Bench-mark on second cherry tree south of southeast corner of cross-

roads at school-house eosessessanrensosessensannen rrerasenseses cesessssesurenncecass H02.0

Parsippany. Water-table, northeast corner of bnck church.....ccocresn voneeeeee 3814
Passaic river, at Horse Neck bridge.......cesseesacas cernesnsens 162.
Passaic river, at Pine Brook bridge..cccecceseccsersasiesssvesrascsssseosae consesssassese 162.8
Passaio river, at Swinefield bridge coresssanenseannn . 164,
Paseaic river, at Lower Chatham bridge.....ccocssssrasorcerassnerease onne . veense 167,
Passaic river, north of New Providence ceseesrsrncrrarnnans 203
Passaic river, at Millington bridge....... ..... 214,
iPetersburgh. South corner of stone door-step of mill.....ccesreennerserevenencescsees 7701
Petersburgh pond.......c.cuee. eeostsisenrnesesaes 7720
Pequanzc. Rail at railroad Crossing....cccosessrersesrenceesnsaissssrsrsrsrecccnses 180.6
Pleasant Grove. Rock in middle of road in front of store.....eecreessves verenseasse 940.9
Pompton Plains, Rail at railroad crossing . cerees 1932
Pompton river, at Pompton Plains....... creeartosessane 169.
Pompton station. Rail of N. Y, & G. L. R. B. at crossing near station.......... 228.6
Port Oram. Morris canal at......... tesssersnseniessas eoee eresecorssenanencesransassssnrnene 665.2
Rockaway. Morris canal, above plane........ cresercsiessesensensrisensessennncasenesesnns 563.1
Bchooley’s Mountain. Highest step of entrance to residence opposite Bel-

mont Hall rersersnsnsionessesee eanes ese sasenssutesararssannrnrss .. 1018.7
8chooley’s Mountain. Summit west of Budd's lake.....cccceevierrnees ee 1227,
Sheep hill.......... . seesesnrarsisannanssnnere ceservensesssrasenesirssassesassisenrans . 93b.
Bhongum pond........ceeue creserenresens crrenssrssasressarasrassaras sreensrnasesn .ees 698.
Snake hill. South of ROCKAWAY...cec.cemsesrseersesrecansesonnersacsseoses 811,
Stanhope. Morris canal, below plane ereenansericnrenns veee 786.9
Stanhope. Morris canal, below lock 1 mile West Of.cceeaeesiersssrar.veses sassssesaes 776.1
Splitrock pond corussearsronsasenes cessrrarsrsrastasesees 815.
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Morris Oounty—QOontinued.

Stickle pond.....ccccveeerevnrrceeinennens: vesesenes 7188,
Stirling Rail at Crossing...ccueee ceieiraceervoreenscsencarssesennsrassanaasasosesissens - 22715
Succasunna. Platform under northwest column of portico of Presbyterian
church e sosesnnnesans sstssrasasenssassasnssssarnasesnanasas sassannssssssse 1 LTAT
Trowbridge moUNtAIN ....cvvvereserrarssesecesenocssesanesonsans erasennes censosesasasaresessss 1082,
Troy Hills. Cross on large stone under elm tree. csenaces 241.8
Whippany Arrow on flat stone at north corner near hotel......ceuucveeileneoreesn 205.4
‘Watnong mountain, U.8 Coast Survey station....ccocecsunerosceecsnseronuacans eeeeas 983.

Ocean County.

Bamber. Rail in front of railroad station......ccceesseerenesesarcccaresssnroses-cosssees  97.6
Bayville. Bench-mark on large oak in front of M E. church.......cccceernnneene..  40.2
Bennett’s Mills, Bench-mark on apple tree at cross-roads, one-eighth mile

nOorth Of.ceveecceseessnecrsnnonsces sresessasascseasssnssnssoessansansssacstnossnrerssssaseane 93D
Burrsville. Bench-mark on willow by store.......... » 203
Cassville. Bench-mark on buttonwood by store........cecceeenereecnecseencsnsvennseess 1243
Cedar Creek. Bench-mark on large oak, east side of main shore road, opposite

mile-post . o ctnoseeens 12.8-
Collier's Mill. Stone at northeast corner of Cro8-rofG8...ccccsssveessesosssresssocces 143.5-
Forked River Round stone in sidewalk just south of Presbyterian church.... 16.9
Forked River mountains oneer vessenass 182,
Highest point in county, 2 miles west of Casgville... cc..ceuceerceseeorsecssssonnnsenses 226,
Jackson’s Mills. Pond at . vessaenens ceeeen 90.
Lakewood East rail at crossing just north of railroad station..........cecoerereees  58.7
Manahawken. Bench-mark on oak near E. Pridmore’s store......... 27.1
Manchester. East rail at crossing just north of railroad station....cceeesreeceesss 66,1
Mayetta. East rail at railroad crossing......... 194
New Egypt. Rail at railroad station .....ccccvcenercecnce 73.6
Osborneville. Bench-mark on oak by Benj. Fisher's store....... ceossaresses 18,9
Prospertown. Big stone at northwest corner of cross-roads........eee... sereee 106.8
Silverton. Bench-mark on oak at southwest corner of croes-roads....ccceeeeeeeee 153
Staffordsville, East rail at railroad station.. cosnone 29.1
Van Hiseville. Bench-mark on locust at cross-roads 108.7
West Creek. East rail at crossing north of railroad station....... ..... vessrseceess  28.6
West Point Pleasant. Bench-mark on hickory, at place where five roads meet.. 18.2
Wheatland. BSouth rail at most easterly street crossing......ceeeeceessres ecseeseesss 168.1

Passalc County.

Athenia. Rail at Erie station....ccueescesses eooncnnsacecnnna sosersesneessernssssssossnes 184.0
Bearfort mountain.....ccoeeseeeees cresssrreersersnstrsnensensane arasasses verarses 1480,
Bloomingdale. Stone horse-block in front of Union Hotel... v eereee 205.8
Bloomingdale. Pequannock river at......eeeseeesteecomseonencraenee oerenee 284,
Buckabear pond........ciciereumrercrensnseestsncenseisnasensesaesasens anaste eococnnenes 993,
Charlotteburgh. North rail at station....ccceecsevosssecioenceernances ceosnrerssanee 718.5
Charlottebtrgh pond....cccsescercerssnesssnasasassssecisssissosssssorcasessonessnsannnsasrosses 8970
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Passalo Oounty—QContinued.

Cedar Pond...c.cceseccecectssrceseassrasssosssnnssssesnstoscsnssnasssscarssossasasenssssasonssssceslllB,
Clifton. Rail at Erie station.. ......csesseascecssaverens wo 68.3
Cooper. Extreme west end of stone of dam, outlet of 1ake...c.cececsrareseneeres. 624.0
Dunker pond.......veceeseiscescessimscnccasses covesvesrescssssvesosnsasansess . 1010.
Echo lake. Top of boulder, 4 feet from corner of fence of Brown’s hotel...... 985.8

Great Notch...... cenere 303.
Greenwood lake. High-water level ressnurennneses 624
Hank’s pond...... e wrere. 1030,
Hewitt. Bench-mark on oak at road corner, south of furnace...cceesesseveseees. 413.1
High mountain. North of Paterson. ........ cenestsesesssenesansasenne
Highest point in county, summit of Bearfort mountain....cees «reec .
Kanouse mountain....... csasecerssennsronsersansrnarsnes  ssossssesssasecssonsersensssessoseeesl1 DB,
Litile Falls, Passaic river, above dam.. vereos eeess 168,
Little Falls. Passaic river, below rapida.. w.c.ccccooreensenresessenssnsecsrcaoessrerances 118,
Macopin lake......... e e cerone. .
Midvale. BStep of bar-room door of Tice’s hotel. .......... - ene .o 253.4
Mud pond......cccerecnssmnnscsrernsrocossrosnssnesasaosasse seese eere 387,
Negro Pond....cccerecass coosarsonesssannsssoses sresosssnnnssonsssessnsassssssanass .ese 610,
Newfoundland. South rail at railroad crosing east of station......ceceereserseess 774.7
©Ozk Ridge. Rail at railroad station........... 856.3
Passaic. Rail at main railroad station, N. Y,, L. E. & W. B. R....c..e eecereeee 57.4
Passaic Falls. River above connrsan coreessen sensennsnsesassannencss 110
Passaic Falls. River below rapids......ececeeeerennernee sesenresens cossse.canesersorasns we 38,
Pompton. Bill of Reformed church.....ccceeseuvnenermreerasennacscsrsservocassacsenseee 208.0
Pompton 1ake...iccereeesessnnrcsscnconcss ssensaasrsns soseadvoseases 202.
Ringwood. Deck of bridge over Ringwood creek -
Sheppard’s pond............. . veonssrssnsnssenreniaees 834,
Singac. Rail at crosing near station . 169.6
Smith’s Mills. Bouth rail at crossing........ceceeersssrcenserccsancensesensenserssnssaess 4402
State line mile-stones,

20Lh ciererererrinicisesninnncareriesiessaserisess seressresasonnessesss vones vee 760.

26th.... . corea-seoesse.cones BZT.8

Tice's pond.....cceisssscressssrercrsnsensniesence F N errersrsessanne senereaces 470,
Upper Macopin. Large rock under east end of road bridge, 30 yards south of
store., 1066.5

Wanaque. Rail at croesing by railroad station.... .cciceeiennnsennncnncneosnnans ceesnens 288.8
‘Wanaque river, below dam at Wanaque...cccceaecessercsronses e 212,
Weasel. U. 8. Coast Burvey station essansersissanniscsasanseees DB6.
West Milford. Large conglomerate rock, southwest corner of feace, north of
ChurCh coicveanserscnens seeerareranisersescnnsanansseinranas cosersssaesiresesanrenssnssssvrses 1048
Winbeam mountain
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Salem Oounty.

Acton station. South rail at railroad CroB8InG....cccrereeressessecscsscsescsnsearseesss  18.1
Aldine. Cross on door-sill of M. E. church
Alloway. Bench-mark on buttonwood, south side of hotel....ccceeeruasecrsrereanes

Alloway pond.. ..c..cvvrneeerences anteesesessniansssnaresasreant ssssesastnn

Alloway station South rail at railroad crossing

Auburn. At meeting of three roads....... crevasesavensnnans 16,
Big Mannington hill........... cersenesesasatansassenartenes ceerernns veenees 127,
Burden's hill...cccooveeres oveenerene esrsvane veeseess. 188,

Canton. Bench mark on maple, southeast corner of cross-roads.............
Centerton. Bench-mark on willow opposite hotel......cciieeeeereeeenrevananvenseness. 803

Centerton mill-pond...ccecrerscnsees o wreee 19.0
Cohansey. Bench-mark on maple, southwest corner of cross-roads............... 108.3
Daretown pond....ccees ceeres haeesererersestarasinnsreararssansersansatitasererrnris

Elmer mill-pond toonne eesesraneenes

Fenwick station. East rail at railroad cromng

Hancock’s Bridge. Cross on west end of south pler of bridge over cmek ...... 53
Harmersvillee. Bench-mark on maple, east side of cross-roads...c.cecssceesernsese  18.6
Highest point in county, 2 miles northeast of Whig Lane............................ 166.

Lower Penn’s Neck. Highest point on.....cccoiveeerncrenscavenianrernisecsneenes wenes 18,
Monroeville station. Rail at railroad crossing...... eeeee 1858
Newkirk station. North rail at railroad crossing......cciceessevcenesssecercecsearaece. 128.8
Oskland station. South rail at ratlroad croumg reves 56.5
Palatine station. West rail at railroad croumg..... resvcensscan-ansscascanarsenss 108.1
Paulding station. South rail at railroad crossing......

Pedricktown. Guard-stone at southeast corner of cross-roads........cereeeeeareneee
Penton station. South rail at crosing.....c....... P PR . | X ]
Penns Grove. South rail at Main street crosslig...eeecceecserescscsssorsscscsennecsess 6.0
Perkintown station. Bouth rail........ sesearesssnssseeracsseee 24,8
Pennsville. Corer by Moore & Wheaton’s store. S X
Pittagrove. Bench-mark on tree, northwest corner near school-home...... e 1368
Polnt Airy.c.ccceseencscansecccisricscannesnrossascenes vessrennsens ceresareesaseas R 1.3

Quinton. Cross on curb in front of Hires & Co.'s store.
Sharptown. Bench-mark on maple in front of old hotel...

seserannecsseresserens 8.8

crassenssnreneracsees  DHS

Shirley. Croses-roads cressersarereianssontosaneins 144,
Union Grove mill-pond.....cceceeeecnnsens crisiriisnansacaresansnace rerienersnesnessesates 66.
‘Whig Lane. Bench-mark on maple, nort.heut corner of cross-roads.......cesses 1432
‘Willow Grove mill pond - 72.
‘Woodstown. Hill 2 miles southeast of...... svssssasresannsonsass saveneerns 149,
Yorktown. Bench-mark on cedar, south of mlroad and 100 ylrds west of
railroad station....... (RS § §

Somerset Oounty.

Basking Ridge. Stone water-table, sauthwest comer of Presbylerian church... 338.5
Bedminster. Stone step of post-office crsssscsasenee ceesee 177.0
Bedminster. North branch at cenoseanes 180.

Belle Mead. North rail of north track, crossing north of mllrosd station .....  99.8
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Somerset County—Oontinued.

Bernardsville. Rail at railroad station.cccsceeerseercsescrcescessasstansssosasriessaseess 368.2
Blackwell’s Mills. Croes on boulder, southeast corner of roads on east side of

river........ e teeseserns.neretsesarans setaiatentanes vneee 44.9
Blawenburgh. On slate slab in front of store. cossasans cevarsnes 167.6
Bloomington. Delaware and Raritan canal, below lock......cccvneccirconsensansess 25,1
Flagtown. South rail of South Branch railroad, at crossing.......ccesceereseeesss 128.8
Griggstown. Delaware and Raritan canal, below locK......ccieeneersenscesncnncseeces  40.9
Harlingen. Cross on stone inscribed with names of building committee, at

west side of steps of Reformed church......cceereeeeecs cerversurerensecss 348
Highest point in county, summit of Mine mountain.....cceeeererensienceesasercsasssss 837,

Kingston. Delaware and Raritan canal, below lock " rornssreseee 48.8
Lamington. Stone at southwest corner of picket fence, just west of church.... 146.2
Liberty Corner. Stone in wall in front of hotel, 2.7 feet from largest tree....... 245.3
Martinsville. Croes on horse-block in front of house on northwest cormer...... 315.7
Middlebush. South rail at crossing near station ceesersenses 105,1
Millstone. Cross on guard-stone at northwest corner of roads, opposite hotel.. 45.4
Millstone river, at Millstone...cccssesaacnacescecsnornanessanees cerensacasienns 26,
Montgomery. Cross on small culvert at northeast corner of cross-roads.......... 120.1
Mount Horeb. U. 8. Coast Survey station............. sanserssorasasessaessnasanssoncancs OO
Neshanic Station. (South Branch railroad.) South rail at station.....cceeeeree.  88.6
Peapack. Top of coping at southwest corner of bridge by mill........ seneeseeeess 242.0
Pluckamin. Top of stone, southeast corner near yard fence...ccc.esercreracesncss 183.8
Pluckamin. North branch of Raritan, at bridge north of....c.ceceeveccrseneccenicess 105,
Rocky Hill. Summit near Ten-mile run eeees 321,
Roycefield. North rail of South Branch railroad, at croesing by station......... 102.4
Second Mountain, 23 miles northwest of Mount Horeb.....ccceeensereerssssasescesess 868
Sourland mountain, Summit of. «. 5638.
South Branch. Coping, end of northeast wing wall of bridge over river....... 625
South Branch, RIVEr t...cccccresrecerermecinenvisssanorsnesaseensacnersssnsssssersossesscae  Ode
Stoutsburgh. West rail at railroad suuon e ecorseereness 177.8
Warrenville. Bench-mark on cedar, just north of school-house. eorsstsaessensans 383.3
Weston. Delaware and Raritan canal, below ten-mile lock......coerscrsesrasnaees 825
Woodfern station. North rail at railroad crossing. ceeees 883

Sussex Oounty.

Augusta. East rail at crossing srenee 498.5
Allamuchy mountains, summit Of ....ccceesiiecenrerercresarconneseronercressanensscessassens 1248,
Bear ponda............euee. . ceveneens 977,
Beemerville. Cross on old foundation of wheelwright shop.....cccceaveeersneseass 7562
Bevans, Stone sill of main entrance to hotel....... . 499.0
<Canistear, at corner......... ssessesescassnasnasassossacersrneasneas 081,
Catfish pond............... ) 440.
CTanberTy TeBBIVOIL .......eurereerersereressersesnsssrnserontssossasesssassrencossssosasarsornes 17 1s
Creamery station. East rail at croesing, L. & H. R. R........cocoeirvearesnrsrenneess 5810
Culver’s gap, summit of road in - . cessss 916,
Culver's pond.............. vers . canseesssssnsnseiesennananse 848,
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Sussex County—Continued.

Davis' pond. SRR ;) I
Dingman's ferry. Delaware river at. vee . . 858.
Flatbrookville. Delaware river at Decker’s ferry 319.
Franklin Faurnace pond covssrosaessaanesassssensessasses D80,
Fredon. Bench-mark on walnut 30 yards northeast of corner.........ccssceeerees 868.8
Glenwood. Bench-mark on maple near school-house.... coanonser 724.4
Hamburgh. East rail at crossing by railroad station........ccoeseneieneecceercoreneess 4219
Hamburgh, Wallkill river at. 402,
Hamburgh mountains, Summit of.....ccceeseenrcanssacsirercessrsasesesasarsnssones.aees 1496,
Hewitt’s pond, near Andover........ccc...... ceresesssessesensrnssesssnnreenssenssranens ranne 578.
Highest point in county, High Point, Kittatinny mountain., ....... IR, &
Highest point of the Highlands in New Jersey, 3 miles south of Vernon........1496,
Hopewell, pond at.....cciveeericsierissienicosseissnssncassesssossassasansenaeseansassosss s 1060
Howell's pond, Pinkneyville...... ceune sornsersensvensea D18,
Hunt'’s pond............ reeesenenene seseesensnane o cesensesesanennscasaseee 875,
Huntsville. Bench-mark on elm at northeast corner near river........ccceeereeees 582.6
TIf?8 PODQ..reereceeerencreeriencesanesssasscsssssrarsesrasvassssessasessssssssssovensassaasaesne 1 7o
Kays. Rail at railroad station 512.6
Lake Marcia, near High Point....cccccienererancacseraceesessereccisaercssseesssssces voseess 1870,
Libertyville. Cross on stone at northeast corner of croes-roads.......cceesssrsneses 742.6
Lincoln. Large flat rock opposite hotel......... 6888
Long pond, near Culver's gap.......cvcevee 861,
Long pond, near Andover............. . P . 1 (X
Mashipacong pond, on Kittatinny mountain.....e.ceeseeseessssoeens ceesasesisessenannes 1124,
McAfeo. West rail at railroad crossing....c.cssscrcseesessscrerancescssscesssconcossseses 4842
Monroe. West rail of L. & H. R. R. at crossing near station.....ccesssescescsersss 544.2
Morris pond, near Sparta......cecscess s srassressessstesanssasransssas-sesseseses 9LBs
Mount Salem. State line monument at road north of. 872.0
Mud pond, Hamburgh mountain......ccesessersasseccsssssssncssossasnsnasessesonsosaassess 1244,
Mulford’s station. East rail of L. & H R. R. &t crossing.......cceecseesensrsnssses 586.3
Ogdensburgh. Rail at station cenvesnenses 6642
Ogdensburgh. Wallkill, 1 mile above. 567.
Panther pond, south of Andover.......... cessrnsecessessserens 166,
Papakating croming. West rail of N. Y., 8. & W.R. R. . 895.9
Pimple hills. Summit of..........cccceiscernnnenncennss 1088.
Plumbeock. Pyramid-shaped stone, corner of fence just south of store......... 660.4
Pochuck mountain. Summit of.....ccceecrsenessisnscriossaencescessannascencsssnsnoanese. 1176,
Port Jervis. Delaware river at mouth of the Neversink river....cciceereeecreces 409,
Port Jervis turnpike. Summit of, on Kittatinny mountain 1530,
Quarryville. East rail at railroad station......cceeeeesasesiceassesessescanseccarsaansese 556.9
Quick pond, foot of Kittatinny mountAin....ee..ceesessseersssnssasssessssee s 943,
Round pond, Kittatinny mountain........ceseersns-eeeeisessesssecsasonsessenes ... 1369,
Rutherford lake, or Band pond, west of Coleville....cerreeccersess ranseresnssssenseesss 1300,
Sand pond, south of McAfee nenes 1244,
Bmith’s Ferry, Delaware riVer...c.ccciretserssssssessessesecsssserosssssnerssssssassrsnnssses 3240

(<3
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Sussex County—Oontinued.

Sparta. Top of stone in sub-foundation at southeest corner of Presbyterian
church....ccorroeseereraonannes corre vessrsressseraseseoncassene 118.7
Sparta mountain, Bummit of...creeecsreenrscerercrsesscnsanerssannssuecsenasaserseasseneses 1408,
Stag pond. e 820.
Stanhope reservoir 8569,
State line mile-stones '
20th 1109.0
30th.... 1001.2
818t ccscenreconsoncanans me
84 ...... eseeetetssennsntresnnstssasessssnareisseassanneanannarenes reeses 510.7
85th . sressessssanassanas . 391.6
86th naseasosscnsssnnenases SR2.8
87th ertsasanessnsonernaseessasarnassararnsacossas STLT
38th 890.1
39th 398.4
41st...... . 575.9
42 ......... . 757.8
434 e 708.
44th 915.8
45th. o 10225
47th 8721
48th, 6556.2
Btiekle Pond..cccveciessassrensscsonsrresessosansossseronnerssessesassessasssnsssens 587.
Stillwater. Arrow on south end of step leading to Presbyterian church......... 442.8
Stockholm. Guard-stone, northeast corner of J. M. Lewls’ store.....cccce0eeere.. 982.8
Stockholm, summit of N. Y., 8, & W. R. R. west of. vessee 1029,
Sucker pond coern 1.
Swartswood. Cross on stone opposite corner to McDonald’s store........eeseeees 538.8
Swartswood lake, surface of water. venees srsesasernessansaress 480,
Tranquility station. East rail at crossing. 568.0
Turtle pond. resseane esne cresssansessisasasersere BT,
Vernon. Bolt in guard-stone, corner of fence, east of Denton’s store...c..ceeeeese 561.8
‘Wallpack Centre. Arrow on eonglomanto rock, west side of cross-roads........ 4528
‘Wallpack Centre. Delaware river, 2 miles above Buck bar....cccccreeesasennenes .. 828.
‘Washington, or Hunt's Mills. Cross on stone in triangle of roads.......c.ccoesere. 621.8
‘Wawayanda. On irregular gneiss rock, southwest corner of bridge over race,
on road to Greenwood lake. asessons orene eeeees1118.0
Wawayanda lake.....ccccon-e000s soeseneee. 1150,
‘Wawayanda mountain, summit of, also the summit of the Highlands.............1496.
‘White’s pond........
Wright's pond..cccriiisccsmininsrsncinesisssiransesassnscssssessesssssassrssnnssssass sessnsare 143
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Union County.
‘Berkeley Heights. Rail at crossing by railroad station.........ece.eu ressnrennnanes 230.6
‘Cranford. Rail in front of station...........cceorerssssrrereraaraneses seerasees snoenens we 127
Highest point in county, SBecond mountain north of Feltville....cceseerneeaerenne . 563.
Lyons Farms. Rock at east side of road, 4 feet from fenoe, near school-house.. 73.6
Murray Hill. Stream at road, just north of railroad..............
New Providence. High guard-stone in front of hotel........ o setsaeaene cesesnersane
Plainfield. Center of door-sill, main entrance Second Presbyterian church..... 108.8
Sayre Coast Survey station. Benedict’s hill, northeast of Cranford........ serenees 180,
8cotch Plains. Bench-mark on elm, northeast corner of bridge by mill......... 151.5
:Springfield. Top of mile-stone, M. and E. turnpike.......ccccvecvnntsvasecorsescsses 100.0
Summit. Rail &t Station......cccvisecserressarsesssaresasassorcsnsancossss 387.0
Union. Door-sill of church o - 1088
‘Washington Rock, near Plainfield, top of rock - oenes 507.
Westfleld. Rail at station............... orssantnsseennesesesensststs ansanasesnansasastranss 1278

‘Warren County.

Allamuchy. Corner of wall at west side of gate in front of white house......... 686.7
Allamuchy pond 775.
Anderson. 8ill of front door of store oppome hotel..esers coceenaessesosanacanssasss 4619
Asbury. Crow’s-foot on flat rock at junction of roads north of mill.............. 848.8
Asbury. Musconetcong river, below dam. 811,
Bald Pate. Upper Pohatcong mountains, 1103,
Beatyestown. Top of flat stone across lower end of drain opposite mill......... 485.6
Beatyestown. Muaconeteong TIVET.ccccunimeronneosnesnaransonaoseensansssnnsssssasaassoonse 461,
Belvidere, Delaware river, head of rapids, 1} miles south of. ....... eossesssnecces 281,
Belvidere. Delaware river, below rapids, 2 miles south of. 218.
Belvidere. Delaware river at mouth of Pequest creek.....ccecouerrnareenssaversescee 229,
Blairstown. Bouth rail at crossing near rallroad shﬁon.............. esseeneesseces SBL.8
Blairstown, Paalin's Kill at, esscns cesssseseresese sesseenasanaassaseresnn 334,
Broadway level of Morris canal. 4334
Brotsmanville, Delaware river at Walker's forry......ccccaeeseenseccscsnsc sssesssasess 296,
«Calno. Bench-mark on elm at corner, just north of Mill brook...cceeree voseveces 869.7
‘Calno. Delaware river, 1§ miles above Depew island 806.
Catfish POD..ec..iceernienconcasrserssassanessonssrassassessersossasssonsonsseosessnses aseonsasesas 1179,
Carpentersville. East rail at station......cceeeieesescesereness . 175.8
Codar 18K ...occcierentssssnarsrovessaoncscanersorase.sorne ceenenne 8s81.
Changewater. First stone in first course above gmnnd at up-m'nm corner of

south abatment of railroad bridge. oese 876.6
Changewater. Musconetcong river......c..cece. conreenssns eesecesssserssessessannassacss SOL0
Columbia. East rail at railroad crossing. . . 307.9
<Columbia. Delaware river at mouth of Psnlm’s Kl“ 265.
Columbia. Delaware river, 1} miles above...c.ccerseensersercssanes seserssesoeerssenanes 211,
Danville. North end of door-ill of Presbyterian church...ccceeveenres TR . % 4
Delaware. Top of stone slab in front of gate of Presbyterian church........... 288.4
Delaware. River at Meyer's ferry.....ccc.eevsenesaee 252.
Dunnfield. Rail at crossing west of station. . 814.0
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Warren County—Continued,

Glover's pond esreetsasestrssseraran sessnnranstnssaransonssannensncss DBD,
Green's pond........ccoeees 399.
Hainesburg. Rail at crossing. 307.2

Hardwick church, Guard-stone at north corner of graveyard.....cccsscceeeceeeee. 877.3-
Harmony. Summit of road between Upper and Lower Harmony...cccesrneerees 588,

Hazen, Rock at west side of flag-staff. 380.5-
Highest point in county, Kittatinny mountain, one mile northeast of Water

Gap 1635.
Hope. Guard-stone, 5 feet from east end of north wing wall of bridge over

Beaver brook.....cessseeceransescsarsraserscoconas eesssesrsrssestonnnesancascaresannes . 4145-
Hughesville, Musconetcong river, just above..... ..... reeeesssssserennenssnrtisasesannae 195.
Jacksonburgh. Cross on stone st corner.. 389.
Jenny Jump mountains. Highest point.. ....... 1141.
Johnsonburgh. Sounthwest corner of stone door-step of hotel.............. eosecsese B78.8
Kalarama. Rail at crossing. 870.
Karrsville, Stone door-sill of school-house, cerases cnreesaseeenreness B70.2°
Knowlton. Cross on flagstone, entrance to basement of post-office.......ceccerense 714.1
Lopatcong. Morris canal, foot of plane No. 10, Webt.....ceeescosseercscanasasnsssenes 216.6-
Lopatcong. Morris canal, sbove plane No. 10, west. seenee 261.8-
Marble mountain. esee 770,
Marksborough. Corner of flange at bottom of cast-iron pillar of brick stom. 505.7
Martin's Creek station. Delaware river 186.7
Millbrook. Red stone by fence at east corner of cross-roads.. .....ceeecsreencecen 662.7
Montans. Top of monument at U. 8. C. 8. station contar 1240.0°
Mount Hermon. Cross on boulder at southeast corner. 4928
Mount Mohepinoke connaneee 1140.
Mount No More..ccceoesescscesrane. 1145,

Paulina. Arrow on lowest stone step, outside of gate, 100 yards west of corner.. 849.0
Petersburgh. Bench-mark on elm, 37 yards northeast of cross-roada.....ccceseses 707.2°

Phillipsburgh. Delaware river at.....cecueeee. 156.
Pohatcong mountain., Summit.. 898.
Polkville. Cross on stone near northeast corner of cross-roads........cceeceeseseee 585.8-
Port Colden. Morris canal, above lock o 516.9
Port Colden. Morris canal, sbove plane No. 8, WeBt....cceeeenrersensrrnnrencarcacass 567.1
Port Murray, Morris canal, above plane No. 5, West..ecerssseecssesseescorsaserossess 8300
Port Warren. Morris canal, above plane No. 8, west...... 361.2.
Riegelsville, On southeast wing wall of bridge over the Musconetcong......... 160.2
Riegelsville, Delaware river at........ oo 129,
Sand pond, near Warren and Sussex county line....... 973.
Baxton’s Falls, Morris canal, below lock........ ocasoses . sessssrasesss 830.8
Baxton’s Falls. Morris canal, below lock No. 4, west...... anseesens 832.1
Saxton’s Falls. Morris canal, above lock No. 4, WesSt...ccccerireerserasansssnssseness 6394
Scott’s mountain., Summit of, crusessenans 1277,
Shoemaker's Ferry. Delaware river at.......ccoeoee vee 300.
Shuster's pond...ceeesecessssssecisrssreessssssssssssssseossessrssssoresssansss carennesasaneennnses 488,
Silver lake...... weee 419,

Stewartsville. Morris canal, above plane No. 8, west.....cccciraceercrsnnsasaeesnences 428.3
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‘Warren County—Oontinued.

Springtown. Pohatcong creek at bridge.. cevesassacsseranns ceveeeneenes 192
Saunfish pond . 1376.
Townsbury. Lowest step in wall in front of house on south side of road be-
tween the bridge and corner of road to Buttzville....ceccceeracscsressrranseraoes 492.0
“Townsbury. Poquest Creek.....cosseersscerseressasssn-soresoseasasssneesesasarsosane 483,
Uniontown  Croes on stone at forks of roads.. 376.0
Upper Pohatcong mountain. 8ummit of.....cceeessseerrescesasassssescasesees 1280
Vienna. At corner of road to Petersburgh.. 5386.
Walnut Valley. At cros8-roads......creessesassessssscioseesesrsosssssrossansansns sassanaes 345.
Warrenville. On rock opposite opening of road to S8axton Falls......cceuveeenens 859.9

Warrington. Rail at crossing........ccceveeeneemencencsssnssssasasasscsssnses . 2085
Washington. Morris canal, above plane No. 7, West...cceeceerricnrerscnsnenceorsenns 506.8
Water Gap. Delaware river opposite Water Gap House......cccresersrecsennsacoans 287.
Water Gap. Brow of mountain on New Jersey side..ccccccercsacssssrrncassanssornns 1486.

“White PONd.cececcsssisecnssroceisersssiornsorossss ssssosatsroncsssansos-sssnssersssnsorssassssasns 449.

ELEVATION OF) VARIOUS TOPOGRAPHICAL FEATURES.
Minisink Valley.

This valley has the Delaware river as its main axis from Port
Jervis to Delaware Water Gap. The river falls quite uniformly from
409 feet elevation at the New York line, to 287 feet at the Water
‘Gap. The valley lands rise generally to about 500 feet elevation.

Kittatinny Mountain.

The elevation of the crest line varies from a maximum of 1804
feet at High Point to 915 feet at Culver’s gap. The highest point
on the Deckertown and Port Jervis turnpike is 1,530 ; just west of
‘Beemerville it is 1,650 ; one mile north of Round pond, in Wallpack
-township, it is 1,614 ; east of Catfish pond it is 1,675 ; Catfish Pond
gap is 1,200, and about one mile east of the Water Gap it is 1,636
feet. The mountain traverses the State for a length of 40 miles
with a width of from one to five miles. Together with Minisink
-valley it oocupies an area of 135 square miles in New Jersey.

Kittatinny Valley.

The main, or lowest axis of this valley is 385 feet elevation at the

New York state line, 501 feet at its highest, near Augusta, and 270
at the juuction of the Paulinskill and Delaware near Columbisa.
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The flat or bottom lands of the valley, covering considerable areas,
range from 400 to 600 feet elevation. The drowned lands of the
Wallkill are at about 400 feet; Vernon valley about the same ; Papa~
kating valley, 420; Paulinskill meadows, near Newton, 660; Ger-
many Flats, about 620; Pequest meadows, 520; and the undulating
valley lands in Warren ocounty along the Delaware below Belvidere
to Phillipsburgh, range from 300 to 400 feet. The slate and lime-
stone hills and ridges rise on the northwestern side of the valley to-
1,000 feet and upward ; on the southeast side they range from 700 to
900 feet. The ruling elevations may be said to be from 400 to 600
feet for the plains and bottom lands of the valley, and from 800 to
1,000 feet for the hills and ridges. Probably 700 feet is not far from
the average elevation of the whole valley.

The width of the valley is 12 miles, with little variation; it lies
entirely within the State for 40 miles of its length and the eastern
border continues within from Manunka Chunk to Phillipsburgh, 15
miles farther. It comprises about 500 square miles of superficial
area of the State.

The Highlands.

This group of ridges and plateaus covers 900 square miles of the
State, being about 60 miles in length, from northeast to sonthwest,.
and from 9 to 18 miles in width. The maximum elevation is reached
at a point about midway between Canistear and Vernon, 1,496 feet
above sea-level. The summit of Bearfort mountain, is 1,490, almost
as high, Beveral points in the Wawayanda and Hamburgh moun-
tains are over 1,400 feet. The summit of Sparta mountain, two miles
southwest of Stockholm, is 1,406 ; but no points south and east of
those above mentioned reach 1,400, There is a gradual descent from
these elevations, toward the southeast border, where the Ramapo
mountain reaches a maximum of 1,171; and also southwestward, the-
summit of Musconetcong mountain being 987, and its sonthwest end,
near Delaware river, less than 800. Bowling Green mountain, near
Milton, is 1,391; Hopatoong mountain, east of Lake Hopatoong,.
ranges from 1,248 to about 1,000 ; Alamuche mountain, from 1,248 to
about 1,000; Schooley’s mountain, from 1,227 near Budd’s lake, to
about 900 near the Central railroad in Hunterdon county. In War-
ren county, Upper Pohatcong mountain ranges from 1,230 to abount
800; Pohatoong mountsin from 898 to about 700; Soott’s mountain.
from 1,277 to about 900.
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Jenny Jump mountain has an elovation of 1,141, and Pochuck
mountain of 1,224, Both of these belong geologically with the
Highlands but are isolated from the main group.

Of the ridges of Green Pond mountain conglomerate, Bearfort has
& maximum of 1,490 and nowhere falls below 1,300 on the main-ridge
summits; Kanouse mountain ranges from 1,195 to lees than 900 ;
Green Pond mountain reaches 1,300, is mostly above 1,200, but falls
southwest to about 800 ; Copperas mountain has a maximum of 1,351
and is generally above 1,200, These ridges are notable for their level
crests and extremely broken surfaces.

The portion of the Highlands east of Bearfort and between the
Pequannock river and the New York line, ranges from 1,242 to about
900, not including a few lower peaks near Wanaque valley.

East of Green Pond and Copperas mountains, between the Pequan-
nock and Rockaway rivers, the summits range from 1,169 near Mar-
cells, to about 800 ; there are a few lower, but many between 800
and 1,100, The valleys of the Rockaway and its branches range
between 500 and 700 feet in elevation.

Between the Rockaway and Black or Lamingten rivers the maxi-
mum elevation is 1,082 feet near Mount Freedom; many summits
range from 800 to 1,000, but along the southern border they fall off
to 600 feet or less in elevation,

Fox hill ranges from 1,035 to about 700, with a few lower summits
along the southern border.

Most of the Highlands valleys range between 500 and 800 feet in
elevation. The lower portions of the Pohatcong, Musconetoong and
‘Wanaque valleys are less than 500 feet.

The average elevation above sea-level of the Highlands region,
does not vary much from 1,000 feet. The ridges and plateaus are
from 500 to 1,000 feet higher than the adjacent valleys.

Pasgsaic Valley.

There are large areas of flat bottom lands in this valley, covering
in all some 60 square miles, which lie between 170 and 240 feet
elevation. Nearly three-fourths of these flats lie between 170 and
200 feet. The whole area of the valley is about 200 square miles so
that the flat portions comprise about one-third, A few of the higher
hills, mostly trap rock, range between 400 and 500 feet, but by far
the larger part of the upland of the valley is below 400.
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‘Watohung Mountains.

The maximum elevation is High mountain, a peak of Preakness
mountain, north of Paterson, 879 feet above the sea. From this,
Preakness mountain ranges down to about 400 feet. Goffle moun-
tain ranges from 521 to 400. Camp Gaw hill is 7562. Between
Paterson and Summit, Second mountain lies between 550 and 691 ;
First mountain between 500 and 665. From Summit southwest,
First mountain is between 450 and 539, and Second mountain between
530 and 636. These ridges are remarkable for their continous and
nearly level crests.

Palisades Mountain.

The maximum elevation is 547 feet near Closter, thence the ridge
descends quite uniformly to only about 40 feet elevation in the city
of Bayonne. The highest point of the escarpment of the Palisades
proper is 530 feet above the Hudson.

Sourland Mountain.

The summit is near the northeast end, 563 feet above tide. The
mountain does not generally fall below 450 on ite crest line.

Cushetunk or Pickles Mountain.

This horseshoe shaped ridge reaches 839 feet above tide and is
mostly above 800,

‘West Hunterdon Plateau.

The greatest elevation of this red sandstone plateau is 913 feet ; at

Cherryville it is 706 and thence it falls gently to about 500 feet near
Delaware river.

Rooky Hill.

The greatest elevation is 415 feet, near Mount Rose, The ridge
falls eastward near Millstone river to 274 ; is cut through to its base
by the river and rises again on the east to 321.

NEW JERSEY GEOLOGICAL SURVEY



PHYSICAL GEOGRAPHY. 105

Haockensack Valley.

The main axis of this valley is 45 feet above tide at the New York
8tate line; thence it falls to tide level at New Milford, and from
Englewood and Hackensack sonthwest is ocoupied by a broad belt of
tide-marsh about level with mean high tide. North of Paterson
there is a district generally above 300 feet elevation, ranging upward
to 610 feet; between Passaic river and Orange or First mountain
there is a region mainly above 150 and partly as high as 300 feet;
elsewhere the valley is below 200.

Raritan Valley.

The larger part of this valley is below 200 feet elevation. Along
the base of the Highlands, at Peapack and New Germantown, and
between the Highlands and Cushetunk mountain, as well as along
the eastern foot of the latter, there is some country which ranges from
200 to 400 feet or over.

SBouthern New Jersey.

The highest point in all of sonthern New Jersey, is Crawford’s
hill, one of the Mount Pleasant hills, between Keyport and Holmdel,
-in Monmouth county, 391 feet above the sea. The Highlands of
Navesink rise to 259, and the hills between Clarksburgh and Perrines-
ville to 354, These three localities have considerable ground above
‘200 feet elevation, but aside from these there are only about a dozen.
small gravel knolls which rise to 200 feet. Something over one-half
.of the whole area is below 100 feet. The main divide falls a little
below 100 feet between the Rancocas and Mullica headwaters, and
between Assanpink creek and Millstone river it is only 60 feet at the
Jowest. The average elevation of southern New Jersey is not far from
100 feet,

The Tidal Plain.

The area of tide-marsh in the State, including creeks less than 100
yards in width, is 296,600 acres. The included bays and creeks over
100 yards wide cover 125,670 acres, making a total of abont 660
square miles for the whole tidal plain. The marsh ocorresponds in
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elevation, generally, to the level of the highest tide, since when it
oceases t0 be overflowed it ceases to receive sediment and increase in
elevation. This level does not neceesarily correspond with high-water
level in the ocean, however, for high water in the bays is usually much
lower. The inlets are too contracted to allow the bays to fill up to the
level of high water outside, so high water inside of the beaches ranges
from one to nearly two feet lower. It is not unusual, therefore, to
find the marsh more than a foot lower than mean high water in the
ocean outside. For the same reason the marsh is found to be low near
the upland at the head of the long tidal creeks on Delaware bay shore.

Where the marshes have been embanked and improved they have
shrunk considerably. Instances have been noted where this shrink-
age or settlement amounts to three feet.

In this connection, the following list of obeerved elevations of tide-
marsh and of high, mean and low tides in the bays and creeks, will
prove of interest. At Sandy Hook, the United States Coast and
Geodetio Survey has taken a series of obeervations, with a self-regis-
tering tide-gauge, extending continuously from October 21st, 1875,
to Ootober 31st, 1881. The mean of all the readings of this series
is taken as mean sea-level at this place and is the datum-plane (the
zero) for all elevations. This series of obeervations makes the mean
rise and fall of the tide at Sandy Hook 4.7 feet. The gange was
placed at the New Jersey Southern railroad wharf on the inner side
of the Hook.

The obeervations were made during the progress of the leveling
operations of the Topographic Survey. Those marked U. 8. C. 8.
are based on tidal observations made by the United States Coast Sur-
vey and oonnected by these levels. They are most reliable. The
others, on high water, are as accurate as they could be made without
a series of observations to determine the mean high-water mark. It
should be remarked that as the inlets are constantly changing their
aross-sections, it is hardly probable that mean high water in the sev-
eral bays rises to the same height two years in succeseion.
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Hlevations of Tide-Marsh, High, Mean and Low Water
Referred to Mean Tide at Sandy Hook.

ELEVATION IN FEET.

LOCALITY. TIDE- | HIGR | MEAN | LOW
MARSH.| WATER.| TIDE. | WaATER.
Sandy Hook, U.B.C. 8 eressasesrarens [sarsasens 235 000/ -2.35
On Overpeck creek, Nordhoff station......c.... coasrriveans] 248
“ “ “  Leonia station.....c.censserescs aesenes 277 ccrerneee|serasnee |ouracanns
“ u “  opposite Palisades Park............. 2.20]ucceenenfernonsrnefsernnee .
“ b “ north of Ridgefield..ocsearveceisesess] 2.58
Hackensack river, at Hackensack....ccseeeicencennserarossfoesrersee 8.22|..cc0mvee]enranecne
Little FerTy..ceeecersscsssoscersssssasssssssesarcesesessasnarssnes 2.60| 2.60......... ose
One mile south of Little Ferry....cccosecceessessssrsrvruanes bR | SR FPPRIN PRSP
Bellman’s creek, at N. Y., B. & W. railroad.......ceceuens 270 00nsncees]soeesener
New Durham o covensnerans]  1OBlicsraanse[onssersec]srarenrs .
Erie railroad, west of tunnel, Jersey City....ccccueveeees]  278uueuines SN T
East of Harrison, near turnpike (embanked).......cvcee. —0.90] 0.0niveefeosasnnee] sroeine
‘Waverly, half mile north of station........cceusee oenunans 208} .o [eerersansfarerennn .
Elizabeth river, at Pennsylvania railroad......ccecenveen. |carennnes 2.48|iirersens]escennsns
Rahway river, ot RahwWaY...ivee uersseecraerscsssnnionsrnes fovorsannc|  2B6liaierisacfiorserece
‘Woodbridge, at railroad, south of village.....cccseeneeees|  3.28
‘Woodbridge creek, Woodbridge and Sewaren road...... 8.02|1eeeceraafesensnnne]sasarnane
Mouth of Cove’s Mill creek, north bank of Raritan...| 8.08|.c.ccccc.]icerciscs] cereeie
Cheesequskes creek, at railroad bridge.......cccvensercaces|  24Bf corvsan [crircsaneferreeene .
Perth Amboy, Lewis street................. teossanee eieenses I P | B PO
One-quarter mile northwest of Matawan....ccecvemeeranes| 284 eueeiarafeaicissanfunniinae
Flat creck ; road from Keyport to Keansburg.cocvees voe] 814 eueiiise finccnisa] veccrsenn
Two miles west of Port Monmouth......ccce0een. PN Pt cornens b [ ] P P
Red Bank, Navesink river. 1884...cc.ueesussesers ensenssrasns | onerenes 1.62]cecuann[seraenes .
Clay-pit creek, Navesink river, 1884...ciceeterssasarrsnnansfsnecnsane b W {1 R P,
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——

ELEVATION IN FEET.

TIDR- | HIGH | MEAW | LOW
MARSK.| WaTER.| TIDR | waTER.
Parker’s creek, 1 mile north of Oceanport, 1884.........] 191
Manasquan river, north gide.....cccorieesnerersensancensesres| 206
Mantoloking, on Barnegat bay.....ceees 1,40 .ceneoess[oraccrns. foorancess

Bay Head, Barnegat bay...... ceraeniseesnesssnsoranesnen casves

Metedeconk river, 1 mile east of Cedar bridge, range
of tide about 0.70 ft.......

Kettle creek, U. 8. C. 8, gives range of tide, 0.47......

Toms river, U. 8. C, 8., observations of 1876, west of

Island Heights.......

0.67

0.85

Toms river, 1885, at village bridge......cconececsscseneenee
.Seaside Park, U, 8. C, 8,, 1876, range of tide, 0.88......
Cedar creek, 1885, at shore road............ essensesssesasens

Cedar creek, U. B. C. B, obseruhom, 1874, range of
tides, 0.7 vressare sesssestnnsassonasessse

Waretown (Barnegat bay). ..cccaverssesssscscecsesaressssanene
Barnegal. Eind of Bay aVeflUe...ccsavsccscrsssrsroessossonns

Barnegat Landing, on Double creek, nnge of tides, U.
8.C. 8. obse:vahons, 1874, 0.75 ....

0.89

0.80|.....

276

1.40

131

sssasanee

Barnegat inlet, range of tides in the bay, 2.04, from U.
8. C. 8. observations, 1886 eassesenens

Inside of Long Beach, 1 mile south of Barnegat inlet..

Near Harvey Codarsouscicoessseerssosssnsessrorsossessessanes
Near railroad at Cedar Bonnets.....ccc.eserrecessessssossns
Long Beach railroad draw-bridge, Manahawken bay...
Near Long Beach railroad, west side of Manahawken

A veerersares . esessrarrssnsnsonnssassanssesnrenanrens

Dx;x;(larfPomt, U. B. C. B, 1873, nges nnge of tlde,

Osborne’s island, north side of Great bay.. «...cccoreesee

Great bay, mouth of Mullica river............. eosens
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1.26
1.86
189

ssessense

sssvesnes

0.941.......
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ELEVATION IN FEET.

LOCALITY.
TIDR- | HIGE | MEAN | LOwW
MARSH.| WATER.| TIDX. | WATER,.
Willett’s honse, north shore of Great bay, 1 mile back
from New inlet....coceracerosrsinsen cseeesensensene vevveanses|  22Luuiaiinii]erreeernefsarnens -
Willett’s house, from U. 8. C. B. obseervations of tides
in Great bay, 1872. (Compare above for 1885)...ccc|cereraees] 270 1.00[ -0.70-
[For reason for this change of about -0.70 in hei
of high water, see m &l;sshowmg changes at ew
inlet, in report for 1
‘Wharf at Bond’s Long Beach house, range of tide 2.35
feet, from U. 8. C. g. observations, 1878.......c..ceeeeee. SRRy PRI RS P PPN
Oswego river, at Bridgeport, 1884 p Y- 1 (PRI DI
Mullica river, at Lower Bank bridge, 1884....... casnesns|esese S S I . R . .
Mullica river, at Gloucester Ianding, 1884......cc00m000000]sorsnrnne}  L28}uueennensfineen cane
Port Republic, Nacote creek, 1884......c.coruevnee coresars|saseacens 1.80.eeeerees[ornenen .
Absecon croek, shore road, 1883....cccecererricsscensraccanse|cosircacs L78}ecreerees -
Absecon bay, weet side, 1883.....cocccicssesersnassansersacses]  BdT]eernens vofoesecneen ereonsane
Absecon inlet, range of tide inside of beach 3.95, ﬁ'om
U. 8. C. 8. observations, 1872.........ccc000e PP
Atlantic City, draw-bridges 2.08,...... eoefossoseans|naesenses
Great Egg Harbor bay, Somers Point, April, 1883...... cosnesee]  2.01fceeecnns cosereren
Great Harbor bay, Somers Point, September 8
oS T " "~ 1] I N -
Great Egg Harbor bay, mouth of Tuckahoe river...... 2.36|evnererec|asenssenfacsans s
Tuckahoe bridge, 1884.....c.cce00eeereeersnaennace eoraenaeeens b . | IO FOUPRION I
End of shore road, Beesley’s point, 1884 ......c.cceueeueee 246 ceerenci]arrsessnsfocecrenee
Great Egg Harbor bey, mouth of Grat Egg Harbor
FIVEY covecrescsresarsrocssarsssensossevensasenensnnae aeseeranene o] 208eciiiiae]eoncnnanafonee ees
Lake’s creck, English creek r08d...ccceeeessercscnsecossecnsaisreraeses] B2 crsnvere]osrnanns
English creek, at English Creek village.....cocacsercnness corvecens|  288hciciiic]ennennnn .
Gibeon's creek, Gibeon’s Landing 8871  2.79.urceisee]secsenes .
Great Egg Harbor river, mouth of Miry run...cceeveceesfoserses o] 240)cceiirnee]aneneene .
Steelman’s Landing, Estellville creek. 2.50] ciseerse]orreerine:
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ELEVATION IN FEET.
, LOCALITY. TI08- | HIGH | MmAN | Low

MARSH.| WATEBR.| TIDE. | WATER,
South river, Mays Landing and Estellville road......c..|seeene RIS U1 ) § I o vuese
Great Egg Harbor river, High Bank Landing ....ccccerfasnees ee] 2200 .cceerne.feonnennen
Great Egg Harbor river, Mays Landing...ceeesssesseeess DY) P —
Embanked meadow, Mays Landing......ceceeeeeeneane seees] (1.61)
Corson’s inlet.....euissrsssesssessusssusnsnsnes cosesecsannnrensreas 2.87
Bea Jole City....cocsceseroccsossansrsoresaesssneosorssasssemnsanesl 256
Ocean View, at Van Gilder's mill-pond, 1884............| 1.74
Jenkin#’ sound, Bhell-bed landing, 1884....... 240
Cope 18 e 1554 from v short merten . e | 206 -015] -238
Fishing creek, Delaware bay shore, 1884 ......ccvveneees:| 259
Dyer’s creek, bay shore road, 1884 260
Dennis creek landing, embanked meadow, 1884 (¢8.75] sessases.Jossarsnan
Maaricetown, Maarice river, 1884 2.82]ceresscesfesesrnsee
Manantico creek, Millville and Port Elizabeth road...|...... el 8.2B|cereneessfoeacaress
Maurice river, Millville. 810 ccerececforncsense
Dividing creek, Port Norris road L16] 1.98|...cceeee]eene orees
Oranoken creek, Beaver Dams (very low meadow)....., 0.77}...ccceeefuernesecsfonnoseae
Cedar creek, Cedarville. 277 |veaerecse|snsercee
Nantuxent Neck, near edge of uplmd cesssncese]  BTO0|eesecnrac]eesseosnsfenesaen e
Fortesque road, near edge of upland......... PP % 14
RO B G & e 0
ettt BIB e
Bea Breeze road, near edge of upland.....c..ccereeenianene 276
Greenwich wharf, Cohansey creek............. eseuscanncnnes 840 38.40|..ccceerc|enernc e
Buena Vista, embanked meadow. (-0.46)
Fairton (embanked memdow on Mill creek)........oesuses] (089N  8.BBlicrerscectcsirene
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ELEVATION IN FEET. i
LOCALITY. TIDE- | HIGH | MMAX | Low
MARSH.|WATER.| TIDE. (warxs.
Cohansey creek, 1§ miles below Bridgeton, embanked..|(-0.12)
Cohansey creek, Bridgeton......c.u..s 8.30| cecrneee |everenes
Bayside... 871 278|.........|...
Btrathem’s NecKe...occeeeecesersrasrsssssonsscsssnssraserosesses|  L8Llsaccarenefenssraserfarenrens *
Strathem’s Neck, embanked meadoW....cceeeveees ssnraese 1.04
Stow creek, 1 mile below Canton. 2689 2.61l.....cce.fuueeee
Canton, embanked meadow......cc.ccoveeecsconre 0.42]10ieieneeoasneanse cosenanne
Stow Neck, recently-embanked meadoW...coereceees-sraens (65 5 3] IR FRRPPPOR I
Alloway’s Creek Neck,3 milesbelow Hancock’s Bridge,|  1.58{....c.... cescesser]essnsnes
Alloway’s creek, Hancock’s Bridge. 1.92)eececesee]vannannce
Alloway’s creek, Quinton..........ceveeeeresesscassecssansconse ceovnares|  2.49|uccenees oforesncnan
Ope and 2 half miles west of Hanocock’s Bridge, em-
banked..civeee reensnaciearsisssocses e 2 | ISR FORN S [
One and a half miles northeast of Elainborongh Point,
embanked.....co.ersserisencrestancnsencnsessensirisaces 0 B | P— veeselarans
Half mile west of Salem, embanked...c.cccoetreeenicceress 0 "] [N FURPIRN R
Salem creek, at Salem. 8.30|......... sssssere
Salem creek, 2 miles below BhArpstoWn...cicecrceccrsereesfsncansces|  280)iccsnsaes| ones
Raccoon creek, at Swedesboro. v 8.08).0eeeeneee .
‘Timber creek, Westville...... crorsssss]  3.8Bluuieriracfereen vees
Philadelphia, Old Navy Yard, U. 8. C. 8. obeervations
of 1873 oompued by bench-mark at Bwanson n.nd
............... weeeoes| 2,87} -034| -3.34
Rancocas creek, Mount Holly.....cuerreceensrsons ceonrese cerolenseisres]  8.83irierees [ue crorans
Delaware river, Burlingtoa..... I 1| O (R
Delaware river, Bordentown.....cersesssnsvensessannassraosses 8.70!uueeecre]srraannee
. sgm—When no other date is given, observations were made in 1885, 1886 and
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Hlevations Along River Courses.

Delaware river at Port Jervis, mouth of Neversink, 409 ; at Mil~
ford, Pa., 385; at Dingman’s, Pa., 356 ; at Flatbrookville, 319; at
Water Gap, 287 ; at Columbisa, 270 ; at Delaware, 2562 ; at Belvidere,
229: at Martin’s Creek, 185; at Phillipsburg, 166; at Musconet-
oong, 129 ; at Milford, N. J., 108 ; at Frenchtown, 101 ; at Byram,
69; at Stockton, 52; at Washington’s Croesing, 24 ; at Trenton, 0;
Trenton is the head of tide water and navigation.

Pasenic river at outlet of Great Swamp, above Millington, 221 ;
at New Providenoe, 203; at Chatham, 177; at Pine Brook, 163;
above Beatty’s dam, Little Falls, 1568 ; at foot of rapids, 118 ; at head
of Passaic falls, 110 ; at foot of rapids, Paterson, 38 ; abeve Dundee
dam, 27 ; at Passaic, 0; the head of tide and of navigation is Passaic.

Raritan river, at Budd’s lake, the source, 933 ; at German Valley,
630; at High Bridge, 230 ; at Clinton, 190; at Three Bridges, 90 ;
at junction of North Branch, 48; at Bound Brook, 17; at New
Brunswick is the head of tide and navigation.
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DRAINAGE AREAS, FORESTED AREAS AND POPULATION (1880) OF

STREAM BASINS.

§' ]
ar
£

WALLKILL, TO STATE LINE-f..ccccssese0ns tosssessicrasarass 210.1 20 41
Pochuck creek, to State Line.......cccoeecrrnnmarirencoresean eeen 53.7 55 25
Wawayands lake......c.ccevevieinnioncnsinsesisnnarcacsasansenes 8.5 64 36
Papakating creek ......ccoeeeneisanse reseeseesrnrnnisassrensananassans 622 14 68
Wallkill to Franklin Furnace......ccceerseessnsencssonsercennas 313 51 26
Morris pond.......... sensesseronesverssannsnsostrns vervresarasaens 15 66].ccc0enes
HACKENBACK RIVER, TOTAL WATEB-SHED.. weeees| 2018/ %36 216
Hackensack sbove New Milford 114.8) *80; 125

Hackensack above Pascack creek.... 58.0
Hackensack in New York....... 841] ........| 152
Pascack creek 28.00.000cu0erfeenes

. Musquapsink creek 7.0

PASSAIC RIVER, TOTAL WATER-SHED. 940.1] %44/ 338
Pamalc river above Dundee dam......ccecrssanseseensseneersecce. 82241 ceeecresfuerraenne
Passic river above falls at Paterson.. 796.9 85
Pamalc river above Little Falls.......... treressnsroseastansonsass T729(cccreunne esesveses
Passuic river in New York........... . 148.8......... 42
Be0ond Fiver.....cccoesscirsesnraensanssossacse snsnesscosens vencoseneens|  17.2 10| 1,400
Third river....... ererrsesisentonne unares 144 23, 276
BADDLE RIVER, TOTAL WATER-SHED...cssssesrsscesnuresceneess| 00,7 ¥281 128
Baddle river in New York...... 8.0 84
Hohokus creek above Hohokus. 15.7 34 &9
POMPTON RIVER, TOTAL WATER-SHED..seessscsessnsssanceses] 37109  #89 48

+ Includes Pochuck creek. ¢ Percentage of portion lylng within New Jersey.

H
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. i |= | &,
| : g
| ERE R
il
’ & |&e |y
| RAMAPO RIVER, TOTAL WATER-GHED....ccce0res srensenas . 160.7| #72 58
Ramapo in New York 1124 52
WANAQUE RIVER, TOTAL WATER-SHED....... sersonven cessoones 109.6) *88, 30
‘Wanaque in New York 28.2 22
Greeawood lake, total water-shed 28.0| #81 26
Greenwood lake in New York.....coereeeeeiconenncee. 102..c000eee 2
PEQUANNOCK RIVER..c.cescares csenessacsasresneesireartortssnnnane 848 8 42
Pequannock above Macopin intake. 68.7
Macopin lake.....ceoeeenencne [ Sesessssans seesssasssssas 2.5 30
Pequannock to Oak Ridge reservoir... 27.8
Stickle pond..... ] L7 100 aicccine
Mossman’s brook to Clinton reservoir 9.9
Hank’s pond....... oresasans eovenesas resetnenassinsonnnas rnene Jl 100...nees
Cedar pond esees LO|  100fccceeees
Buck-a-bear pond 12|  100)...ceseee
Dunker pond 2.7 7 16
ROCKAWAY RIVER, TOTAL WATER-SHED...coceessverescncessees| 138.4 110
Rockaway above Boonton. ..... 1182 82 113
Btony brook......c.eeeerein 12.7
Shongum pond . . 2.9 65 188
Beaver brook........ ersessersernasne 221
Bplitrock pond....cceersenes veessnsssesenrenssesssearesssssesee] 53| 98] 6
Green Pond brook............. . 164 &7 51
Green Pond brook to Middle Forgeu..cccersesseese.] 10di0uieiranaforessaces
Green pond to outlet....ceeuerscecensenes 17 .| IO
Rockaway above Port Oram...ccceveessesecesisosaconssencend 899 90 43
¢ Peroentage of portion lying within New Jersey.
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i % | K

B % |8

By |ig

£ | &E|RF
WHIPPAXY RIVER. 711 36/ 124
Troy brook............ sessorentassesssens teesnssseconsornaarsane 1520 3 87
Whippany above MorristoWn....cceieeearssenss corentresenes 25.4 55| 107
PASSAIC ABOVE CHATHAM...ccoosasersestoonernseresssssonsnreses 99.8 28 121
Passaic above Millington.....c.... essessansarenss rrnesarsnes 53.6 28] 140
Pagsaic above Franklin.........ccccoeecsroncoonsecarens| 8 2lecccaneee|carenne .
ELIZABETH RIVER TO LAKE URSINO 174 18] 228
RAHWAY BIVER.i.eotrssteesssssnsossrsscasstoraesssanessasssssasoosss 8338 24| 3888
Robinson’s branch.. vonse veeess 228 22! 188
Rahway river above Rahway city.....ccccesrenecans recenes 41.0 80| 380
‘West branch of Rahway above Orange reservoir.., 5.0 4 70
RARITAN RIVER 1,105.8 16| 105
SOUTH RIVER. 1328 25 83
Manalapan brook to junction with Matchaponix........ 422 19 84
Matchaponix brook...cceseeseces cersversereeereesosssraonsanes 45.2 14 86
LAWRENCE'S BROOK ABOVE WEBTON'S MILIS...coerceeesncess| 45,0 17 59
BARITAN ABOVE NEW BRUNSWICK...c.ecoene. 895.2 18 93
Bound Brook, including Green brook......c.cesesseeesnses 615 22! 380
Middle brook above Chimney rock.....c......... coonnnnens| 167 24 43
MILLSTONE RIVER.....ceteeeres 286.7 9 78
Beden’s brook......eseeeeeee. 49.9 11 59
Btony brook....ecereeecssrinsassnnareaes cevressssrvannaes areseess| 848 8 79
Millstone above forks of Stony brook......cesseeeanse oees]  98.8 12 75
NORTE BRANCH OF RARITAN... 181.6 18 72
Lamington or Black river....... 91.8 14 80
.IAmington above Pottersville........cccc.. resrsanarens 88.0Leeerienelenseraens
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§ |3 | &,
AL
1By %k
£ |AE KT
Rockaway creek.....cc.ceeeeecsssarsaesieseasse cessrcesee 89.4 12 66
North Branch above forks of Lamington......ees ceenveee. 68.6 16 79"
North Branch above Peapack brook 29.1
SOUTH BRANCH OF BARITAN....cossercessaconsasser N ~| 2765 13 79"
South Branch to Califon....., 56.0
South Branch and Turkey brook....... . IO
Neshanio river... 563 6 81
Spruce run, including Mulhockaway creek.........ceuees 41.2 15 83-
Budd’s lake.......cccccnnreenns 4.5 24 62
NAVESINK RIVER 95.0/.
Swimming river above Red Bank...ccesueereceees soneenecas] 654 11 58
Hockhockson brook above Tinton Falls.............| 117 52/ &1
SHREWBBURY RIVER TO SEABRIGHT BRIDGE. 29.0,
WHALE POND BROOE..icceesssecasesee sosersreesnansessssrrnritsss 5.1 35 181
DEAL LAKE. tesssssssunasenesnenssenessenesssieses sates eneees [ | PP PPN
SHARK RIVER, TO BRIDGE AT HEAD OF BAY...ccccescersens 16.9 59| 162:
WRECK POND.csecrssecoenssssasssees covstinsstnnnnnssssantnsisestesasss 12.8 200 118
MARABQUAN RIVER..ccessesnanssacs seesssensassvsssrvrassavenassesees] 805
Manasquan above Upper Squan bridge............ reneese 64.7 82 82
NETEDECOKK ABOVE BURRSVILLE......oossssssssenssensases eee| 789 68 25-
North Branch of Metedeconk 432
South Branch of Metedeconk.....c.eeereees 205
South Branch of Metedeconk above Lakewood.........| 24.5 75| 18
TOMS RIVER ABOVE VILLAGE BBIDGEw..ccsssassescrsnsensnes:| 163.8 94 1T
Toms river above Ridgway branch....cecccesesrarienenceres 17X N
Toms river above White’s bridge. 45.0
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Ridgway branch......... tesueerastusassacenranessesansressasasas -i..l ........ I ...... ave
Union branch P I I .........
Horicon branch to Manchester pond 21.0‘
Davenport branch to Van Schoick’s mill....cocseereieirss]  34800eerenrnnc|erocseses
CEDAR CBEXEK ABOVE VILLAGE....ccoessssrs covesnsaneee vocnvaee . 56.8 99 7
Cedar creek to Double Trouble....ccossseesesesssssenssrcens 44.8|.cceeeie| crenenns
FORKED RIVER ABOVE VILLAGE 147 98 7
MILL CREEK ABOVE MANAHAWKEN 19.7 97 6
‘"WESTECUNK CREEK ABOVE WEST CREEK BRIDGE.......cse. 21.0 86 5
*TUCKERTON CREEK ABOVE TUCKERTON..coetseeses cresesesane. 11.9 93 25
MULLICA BIVER...i.ceereress toetasestsesasearas crertrssteresaans .| 569.68] 90} 22
Bass river above New Gretna road............. csnsaseasess| 168 95 1
Wading river srsessesserennnrasasssenaranee 188.9% 97 7
East branch of Wading river. 65.5 98 6
‘Weet branch of Wading river............ vessesaneceses| B2 99 7
M;llx:;anver above forks of nnd mcludmx Batsto 2918 88 19
Atsion and Mechescatauxin to Batsto.....cec... venonsesee] T2 vuenenr [oseeanes
Batsto river to Batsto...ccccccrrsecesranircescrnsanes eorneneeras| 091 eeeeniiil]ee. consen
Nescochague to Pleasant Mills.........cceunumenrersccsssens 3B6.0fceenieeeefoarasans .
Hammonton brook to Pleasant Mills.............. cornnveve]  18.8lceseens fuiien
.ABSECON CREEK ABOVE ABSECON.....ccoesresssecsasnssesseeacns| 18.8) 97 8
PATCONG CREEE ABOVE STEELMANSVILLEw.cscciestssssecsers 221 81 53
“GREAT EGG HARBOR RIVER ....csteeeeses toreseesssnioncas veeeens| 8377 88 21
Great Egg Harbor river above Mays Landing...........| 2158 88 26
Great Egg Harbor river above Weymouth .............. 192.01.0cc0umrefoennene o
Orat gy Hasborsiversbove New Joreyfonthern |51
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il |&,
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A

£ |&E|&T

Hospitality Branoh ......seeercsccsssssnssscsasessansssasasnses) 505

Babcock’s creek, Mays Landing. 212 98 1Z
Deep run to forks sonresesssssssansrensensareses 226 ceorees |osnaciene
South river, Monroe forge. 19.0ccceneec|conncener
Stephen’s creek to Estellville......ccccreessuisresssnrssssens 10.5{cceueeeee|orecisore
TUCKAHOE RIVER...ccssareresscssrsssessassssstnarosanasssanasssanss| 998 81 15
Tuckahoe river above Tuckahoe............ 60.2 95, o
MAURICE RIVER. 386.4 70 (3
Buckshutem creek......cceuctssenneensonees 188 cieececefsrnnnnes
Manumuskin creek.....ccivessescessercasnsrnssssesssooneseosose 38.7 94 17
Maurios river above Millvilleu......sceesssscasssasserinee | 2184] 67 68
Maurice river above Landis avenue.....ceccrceeneee] 11411 66 56-
Maurioe river, West branch to Rosenhayn......... .50 | [T T, .
CORANBEY CBEEEK...cccecetsssssannossasssssssssnsoness seerntiesiones 105.4 20f 140
Cohansey creek above Bridgeton..........eceeseesnsesese .| 458 18 B4
DELAWARE RIVER IN NEW JERSEY.......... covsenenr 2,344.8 30| 129
ALLOWAYS CREEK ABOVE HANCOCK'S BRIDGE........ eseese.| BLB 27 58
Alloways creek above AllOWaY...ecreeeessssrssscraseoasees]  BLB|iccverver|isccnanee
BALEM CREEK....crsoeesssssatessssossnsnossosscssessssrssssessansess «| 1136 10 123
Balem creek sbove Sharptown............ coseserneen vesensen.| 228 8 112
OLDMAN'S CREEK ceresesessssnerncs soovesen cosearees 44 14 52
Oldman’s creek sbove Auburn........cceensneaearseecsarense 26.3 18 46-
RAOCOON CRERK.. semscresesntessnsares 44 12 9
Raccoon creek above Bwedesboro.......... erenanes B 322 12 68
Raccoon creek above Mullica Hill........... 131 ‘ .
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MANTUA CREEK....ccetssenee vesssssessnsonsunsansosennesssesssorecsess|  DL2 16) 108
Mantua creek sbove Berkeley....c.ccsnrveeccssarance rorannn 46.7 17 83
BIG TIMBER CREEE...ceeicersesssasnnesaestassar . 59.8 26 83
North branch of Big Timber creek.....ccoceceneenneeee ] 108 27 68
Bouth branch of Big Timber creek................. wesesss] 255 27 62
COOPER'S CREEK., . .ossseressacsesctsasaassssesssssornsasnannensasans 40.5 16| 208
Cooper’s creek, south branch.....ccc.ceersiccecnnccsennns.| 181 21 - 62
Cooper's creek, north branch 11.7 16 65
PENBAUEKEN CREEK. 854 100 109
South branch of Pensauken.....ccveessecacanes ssressensate « 148 12 118
North branch of Pensauken......ccicceccaveasssacs 171 7 71
RANCOCAS CREEE wisecersesesesssronesasccssresanssnaes vosseese ceeenes| S414 61 58
South branch of Rancocas ¢seserenne " 167.1 57 40
Haynes creek ...... coceecsscssnes veressarsns 771
South branch above Vincentown............. 158.3| ......
North branch of Rancocas seasensssseesranen . 143.7 75 62
North branch to New Lisbon. 812
Mt. Misery brook to New Lisbon....cceeeecersercessas (% | (SN R
ASBIECUNK CREEK..ciceesserssrasssssersoss s 453 4 58
BLACK'S CREEK TO MANSFIXLD SQUARE POND 20.7
CROSSWICKS CREEK...ee.sereseesessons . 189.2ﬁ 20 52
Crosswicks creek to Walnford 789 c0eeece. esnvesese
Doctor'’s creek to Yardville... coere 26.7[c0ecrsees[s00a00ee
Doctor’s creek to Allentown....cccceevasereaese 17.8]ceeceeee |o cossoees
Back creek to Lowry’s pond.....ceceeee. creresnesessssnsnsses 8.0f....... selessecsens
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€8,

=

Parcentage of
foreat.

Square m
Population per
aqu’;re mile.

ABBANPINK CBEEK ceeestssovessssessronsesssosssesasssnsassasssennns
Assanpink to Lawrence station....cccceceesesccressssancnnes
Miry run........ veeas

JACOB'S CREEK

ALEXSOCEEN (CBREEK.. seaeee "

WICKECHEOKE OREEK. veeveneess

LOCKATONG CREEK .sceeeces . aor

NICHISAKAWICK CBEEK ccecvorrssensnssotsossascessossssssssassosass

HARIHOKAKE CREEK......c00s
HAEKITHOKAKE CREEK..,cssseccsessesassssssnns
MUSCONETCONG BIVERuiiecosessasacisrasssasssrsrsssssssassasssanes
Musconetoong sbove Hackettstown.....cco ccucee cannsasesses
Musconetcong above Saxton Falls ........eee.

89.6 . 9
84.7 sosrvecne
13.0]ccccccens]onscnense
1338 9
149 18
26.9 18]
238 15
105 13
10.1 138
174
157.6 39,
74.61......... serssecse

68.0 censtonee

8

5 3 &5 &5 38 3

[
-]

-3

-t

Musconetcong above New Hampton...ccceeeeeasesesssoeses
Musconetcong above Warren Mills......ccoceeencnecsnnaane
Lubber's run.....ccccsveessarssecsessisiecssssoneac sssansasecosas
Lake HOPALCONG..cserseseenassoncresssssssarsonsarsnnsssesensesen
POHATCONG CREEK....cccosrearsssroenerssnssosssssssssassannasnsnsens
LOPATCONG CREEK.cecieerracsessssrsasanssssisssssssssassssonssnasens

Pequest at Townsbury.........cosccenneisieeressenee

1224.cccuveicfieneacene
149.9 .
4.1 87 15
254 94 %
56.2 19 129
135|cceceeees
1568.2 18 58
834

Pequest 8t Tranquility... ... ceevereerssarseressensansaercass
Beaver brook......ccerecinses suiseccscssssnnsscnnnonsans seees
Beaver brook at Hope......ocsreeccssenennrcnser vecaasves
PAULINBEILL catsecescscsesasncscsscscsanssosessnasassssanosconssssosans

Paalinskill at Balesville.........
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37.1 18 47
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1774 27 54
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Population per
8 @ g | Mo mile.

Big Flat brook to Forks
Little Flat brook to Forks.

*Delaware at Port Jervis
Delaware below mouth of Neversink.......... ceerecaveesennnras 8,800
Delaware at Water Gap, above Broadhead's creek.. 4,020
Delaware at Belvidere, below Pequest .......... «..... 4,708
Delaware at Esston, above Lehigh river...ccocesceens aresanes 4,880
Delaware at Easton, below Lehigh river. 6,212
Delaware at Bull's Falls 6,750
Delaware at Lambertville 6,820
Delaware at Scudder’s Falls. 6,804
Delaware at Trenton, 8,916
Delaware at Philadelphif.....ccveenseenssese. eessssssssnrnessrrans 8,186.00.0000ele
Delaware below mouth of Schuylkill seeeee} 10,1001.........

®Theso areas of the Delaware water-shed are taken from Prof. Geo. F, Swain's report in Vol-
amse 16, Tenth Consus, and appesr to be as nearly correot as existing surveys will admit of.
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SURFACE AREAS ARD TRIBUTARY DRAINAGE AREAS OF LAKES

AND PONDS.
: Ares of Water Drainege Area—
ATLANTIC COUNTY. Surface—Acres. Bquare Miles.
Bargaintown, lower pond.......cceseeseeescescssaessrsans veessne 13 20.66
Bargaintown, upper pond......cesecererarcorseseacens 57 11.77
Gloucester lake........ccc.c.. sresaesasesatsonsnsseene sevesunsesesens 85 23.58
Mays Landing mill-pond . 333 215.8
Pleasant Mills, south pond......cccoeeeroennoneenes ceessssoronees D1 coseeee
Weymouth mill-pond....cceeeeeceenrennsnanscsssssascnsccecsennase . 208 192
. BERGEN COUNTY.
Franklin lake........ tassesvasesacesassessassaasarsanas e 89 2.41
Rotten pond.......... cestsaseeisaraaesersanersssnnasassaree covsereces 2B 1.08
BURLINGTON COUNTY.
Atsion mill-pond . veoee 17 43.71%
Batato, east pond tesesssersesnnsrnnaonen: sasses 89 69.7
Brown’s Mills pond.....ccveecrsnneencsssncansssssascrnnessosssnsenee 45 27.03
Hanover Furnace pond.....ccsvssesesesns-srseecessoscassanaase . 103 18.12
Hurrisville mill-pond - 101 156
CUMBERLAND COUNTY.
Bridgeton mill-pond weees 8B 458
Millville mill-pond....cccocrreeerssracasssnssasessescassrensaresns . 928 218.4
Willow Grove mill-pond........ . n ... .
ESSEX OOUNTY
Orange reservoir......... sonconaens enesseste seessnnre cenorsen rsesne 84 4.80
GLOUCESTER OOUNTY.
Clayton mill-pond.....cieernseee vrees 68 7.84
Malaga Furnace pond........ socsncssnnce couss sarsasntessancen we 92 27.86
MIDDLESEX ' 0OUNTY.
Weston’s Mills pond......ceesees csesetsansrrntacecsns ceevessssenes B4 45
MONMOUTH COUNTY.
50 1.26
144 6.16
14 26
18 30
18 ...
29 5.1
8 ... .

sIncludes 18.02 from Mechescatauxin by a canal,
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Area of Water Drainage Area—
MORRIS COUNTY. Surface—Acres. Square Miles.
Budd’s lake....ccecesiinnnnnees 475 45
Denmark pond...... 172 45
Dixon's pond 35 8.5
Durham pond s 47 covven
Green pond...... 460 1.7
Hopatcong 1ake........cicceisecerasssssssnssasssssasaassscccsasecses 5448 25.4
Middle Forge pond......ceeeeeunee seseessnasansasasass srvescsssannse 96 10.1
Mooseback pond - sessoeaserasessons cosans 1 ... o
Petersburg mill-pond........... resassessasaseosense seoennan soeeeees B8 cesnane
Bhongum pond . 70 2.9
Bplitrock pond e 815 53
Btickle pond ese 110 17
OCEAN COUNTY.
Carasaljo lake (Lakewood)....ccconscerseosasvance 97 24.80-
Cook’s pond........c.eveen s SO, sssesreseseesasessonnsan . 22 e
Little Bilver lake.....ccormerescrcrecrsnssnmecnssnaesaancses aesesssoos 16 24
Manshawken mill-pond......ccoeeenceesicenns neernnranne o ueene 98 19.7
Old Bam’s pond....cceuerecencescnses 28 @ .. o
Twilight lake......c.cccccrrcereccicerennesecnnncaneenes 21 ... .
PASBAIC OOUNTY.
Buck-a-boar pond....cccceeeiernncnieissarecsttnsanisessiorsseressre 59 12
Cedar pond, recently enlarged eesraciesm 218 1
Charlottesburgh mill-pond......cevunsresnes . 42
Clinton reservoir—Newark water works............... vesenses 428 9.5
Dunker pond 17 2.7
Dundee lake.. 224 8.22.
Greenwood 1ake (total area) vessse 1,020 28
Hank’s pond 75 7
Macopin Jake.....ccoeieoserencesrecesrncencsnsens 299 2.5
Mud pond.. ..cceecieeennnanes 28 0 .
Negro pond.....cocieemeecinnencnsecisecenencanns 69 1,04
Osak Ridge reservoir—Newark water works ........ cesansens 388 27.3
Pompton lake...... 196 159.6
Sheppard’s pond......... - 87 .76-
Tice's pond rerensseessassrssasscnnne e 20 .85
SALEM COUNTY
Alloway mill pond....cccceeeesseorcestercosrsasssarsonss 122 21.9
SUBSEX OOUNTY.
Bear ponds, 38 58
Buckmire pond..cceeseceansececessaserseecsserasaccsareance P 10 75
Catfish pond (near Stillwater) 14 40
Cranberry reservoir...... 154 3.02
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* Ares of Water Drainage Area—
Burface—Acres. Bquare Miles.

Culver’s pond....... 486 63
Davis pond...cceceeiescrcannisescersorsasssssseesaoscnsoosccaceraases 14 51
Decker pond (Pochuck mountain) ..... S { 38
Franklin Furnace pond.. 55 81.3
Hewitt’s pond cressesesesesessseces 3B 5.18
Hopewell Furnace pond s 24 101
Howell’s pond veresrreeens 28 21

87

38

87

Hunt’s pond.....c.ececerecssenaencsrsnaecncnss sncersorennnenconee 2.12
1ifs pond... 3.38
Lane’s pond, or Grinnell lake 116
Little pond (Swartswood) 100 311
Long pond (near Culver's gap).....ccoceceeencacsrasons cavenees 299
Long pond (near Andover) 117
Long pond (Kittatinny mountain).......ccceseisee seccssesees 13
MArcis 1ake..oueeiecsescesssssscssssnssessoressisessosesssonnseossons 28 14
46
138
28
41

Mashipacong pond............ -
Morris Pond....cceececese svaseersrersesnorssnorenssssessssssssassans
Mud pond (Hamburg mountain)... cenrennns

Paather pond......... PPN A7
-Quick pond sonsens cernes 43 50
Roe pond ceenseneees 28

Round pond (Kittatinny mountain) 83 .29
Rutherford lake 65 .85
‘Sand pond (Hamburg mountain) 82 A8
Stag pond . 30
Stanhope reservoir 339 49
-Btickle pond............ eovesconsasese . 85 87
Bucker pond........... 95 115
Swartswood lake......cereenees 506 163
13
68
240

1.5

8

“Turtle pond... .....cccsnenee J0
Waterloo Pond..ecice cooscssesscssesssossnssusnsassssssrssssen eone cosenns
Wawayands Iake........ coereeramsesreesorsasssrassensassssssssssssns 8.5

‘White lake vesone P | 4 cevenen
White’s pond ......... veenrecens 1 aesenes
“Wright's ponda.icicceiieccencscassiecssccscocsoossssssanssesssonsenne 81 3.36

WARREN OOUNTY.

Allamuchy pond....... cccerversessannne snrerersessnsrsscssasoncnss 56 1.80
Catfish pond......cceee.cve cesseserantsnsrassessarasassnranarescesssess Bl 85
-Cedar lake (near Bluntown) . . 27 - 128
Glover's pond.....ccciceesnseenoseses ressensesssesassnsasesssnssnsanes 13 28
Green'’s pond 117 5.15
"S8and pond.... 14 89
Shuster Pond...ccieeecececeusnncarersearossrsnseass ssaroseoreossnss 14 .84
Bilver lake. wrees 3B 3387
Sunfish pond.... sonne vesesarsesneeenees 4L 31
‘White pond voee 67 .67
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AREAS OF TIDAL WATERS.

Acres.
Hudson river and New York bay, in New Jersey...cececicossecaccrsnsee rorenssennons 12,048
Newark bay......ccccoretennnsecnenns oneererseses sessscssecesesnnssnsarseoee seeossessasennsasens 5,126
Raritan bay, il NeW JerseY..ceeicricoecrooes snasssasssosssssssassossaasssnsessssasssanes 85,274
Navesink river, Highlands to Seabright and Red Bank............. eesrerssonseeras 2,602
Shrewsbury river above Seabright bridge......ccccececeracerciresrernuosenserenner sorens 2,202
Shark river bay.....ccerecsencerna eaeeerstntanneseannsnesensresrrersensasentarrenesesnacernrnne 1,018
Manasquan river.....eec.. easssenseenssnstesesssssoronasens tesanessasssones veeresessrncsannes 1,216
Barnegat bay, Bay Head to Cedar Bonnets.......cccccceesee -erene-e. ceneceens 46,289
Little Egg Harbor bay, Cedar Bonnets to Little Egg Harbor light......... . 20,108
Great bay....ccccccrrorareesanes serersensasenraniee eeesunnsanesnroses ereserecsssssnseronennes o 11,347
Little and Grassy bays....ccceceveeneenens 2,969
Reed’s bay........ corrassesnisusonaasnes eesressarsetsrennsstnsonerssesaan sereeseresensncscse cereee 2,502
Absecon bay...ccesserseccssnnces aeereseesnntes aatnsbr s aeRnerssessanentEttanbROsssis pbbss . 1,440-
Lake's bay . wee 1,792
Bcull’s DAY .eceiccaceerinisairrnessorsanreserssanasassnssensossssrsnse sesesossessnen sesareseses 627
Great Egg Harbor bay, not mcludmg Peck’s DAY ceecorrasersesreasessonsonsesnassnnns 4,832
Lodlam’s bay ......... . w960
Great Bound......coveeensernerrrisisasnsernasaensonses wennn 1,542
Jenkine’ sound and Genesis bay evsanvenecsssnansnsessaniasaes sessecessen ssssntssarannanens 780
Delaware bay in New Jersey, below Cohansey hght 207,448,
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YIELD OF STREAMS.

The following are estimates based on many observations.

The

figures are for natural flow, not interfered with by diversion or hold-

ing of water back in ponds.

NAME OF STREAM,

YIELD IN MILLION GAL-
LONS EACH 24 HOURS.

GBEATEST. LEAST. | AVERAGE.
Delaware at Trentom.....ceoceenessuessscssssesssansoesses a 167,225 880, 8,161
Delaware at Phillipsburgh.............. aessrnnensoseonss oneenen 120,000/ 600, 5,758
Delaware at Water Gap..cicossaseeececsne crsereessennaseaisene «] 105,000 494] 474
Delaware at Port Jervis ....ccecuveeverinres secesssnsssssssnnsesa| 81,000 435 8,887
Paulinskill....cccoreenseees vons 2,630 14 2008
PoqUEBt..crceesessrseessersassarersarsanarsias esesessessansserensrons 1,200 11 184
Musconetoong ....eeseseeecnsesnsanss . eestirense 1,260 16 184
Wallkill at State line. ...... 1,240 14 182
Hackensack at New Milford....... cossenerenn v eesessrssnnee . 2,900 14 118
Hackensack at mouth....ccevceveeeerarasers tersessnresesesesanens 5,000 30 208
Passaic at mouth.....c.coenceeen eeeee 11,000 1 963
Passaic at Dundee.. ...cccevvereunen 10,950 88 834
Passaic at Paterson........cccooreesereserescessorses 10,950, 86 809
Passaic at Little Falls............ ¢ corssiossasssesasiosasseaessonses 10,950, 85 785
Passaic at Chatham oo 2,580 9 101
Pompton oo 9,700 '87 418
RamapO...csecaesecsesces toresessnsesennsnsessnntses seeserssssen cesene 4,100 14 186
Wanaque........ esessessresessssacns . soone 2,800 9 117
Pequannnock .......cecciessrrserercessecnsasonaoneressse 2,200 7 )
Rockaway 3,400. 19 157

aTo be read one hundred sixtyseven thousand two hundred and

gallons,
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NAME OF BTREAM.

YIELD IN MILLION GAL-
LONB EACH 24 HOURS.

AVERAGE,

Rockaway at Boonton........eeeeeeee

Baddle river..cccceirreinserersscrsesrescsss sossesanne

Elizsabeth river at Pennsylvania railroad

187
72

Rahway
Raritan ......cee
Raritan at New Brunswick

Bonth Fiver....ciereeeresescsescsscsnssanrarssonss

Millstone......oo0ceeneee rovssusaseensoresasens esssseneanes convussesn
North Branch of Raritan .
Bouth Branch of Raritan....cecceerreressstrreseasannensonaccsses

Swimming river at Red Bank.....c..coreeeecneeeiseaisasesaes

Manssquan inlet...........
Metedeconk at Burrsville........eceere cessesssressssssnsscssenes

Metedeconk, north branch.

Toms river.

Great Egg Harbor...............
Great Egg Harbor at Mays Landing...cccceeeiassascereecsses
Maurice

Maarice at Millville.

Rancocas.
Rancocas, north branch.

Rancocas, south branch.....cceceieenccessonses
Crosswicks
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TIDE TABLE.

High Water Later
than Governor’'s Island. Range of Tide in Feet.
Hours. Minutes. Mean, BSpring. Neap.

The Battery, New York City.... 0 b 44 53 34
Jersey City Ferry, N. J....ccccrveeuennencenee 0 8 44 538 34
Pavonia Ferry, Twenty-third street, Now
York City...... 0 9 44 53 34
Weehawken, N. J 0 20 42 51 33
Ninety-sixth street, New York City....... . 0 26 42 6.1 33
Edgewater, N. J..ccceeiceeririsennincrae vanne 0 4 42 5.1 33
One Hundred and Thirty-first street, N ew
York City...coeeee 0 85 42 5.1 83
Fort Lee Pier South, N, J...ccce.vnneenennnen 0 87 41 5.0 ‘32
Fort Washington Point, N. Y....coeewenaeeens 0 38 41 8.0 3.2
Tubby Hook, N. Y 0 39 40 48 31
Spuyten Duyvil, N. Y....evueeiceccecs ceasene 0 41 4.0 48 3.1
Huyler's Landing, N. J......c.cocc0e seossaaee . 0 56 39 4.7 3.0
Yonkers, N. Y....ccoceneenracnene areeees verereeas O 57 38 46 3.0
High Water Later
than Bandy Hook,
Hours. Minutea.
Elizabethport.......c....... eresescsnssensansasnes 0 57 46 5.6 8.6
Passaic light. 1 12 4.7 5.7 8.7
Newark ...... 1 82 5.0 6.0 3.9
New Brunswick, Raritan river............. .- 0 54 6.8 82 5.3
South Amboy.... 0 13 54 65 42
Keyport...... . 0 10 5.6 68 44
Port Monmouth.......cceeeeneeareenee 0 6 48 58 8.7
Sandy Hook, Horseshoe.......ccsueseee.e P 0 0 446 5.7 8.6
Beabright......c.icenrenertencanceencnnsicicssnanas 0 18 40 48 8.1
Long Branch., 0 10 44 5.3 3.4
Asbury Park......ccoeenereaeeenneneee. . 0 13 42 5.0 32
Bea Girt....... 0 15 4.0 48 81
High Water Later
than Barnegat Inlet,
Houra, Minutes.
Barnegat inlet. 0 0 22 20 17
Kettle creek 4 49 0.6 0.7 0.4
Toms river vesereese B 58 0.7 08 05
Cedar creek. 1 29 1.0 1.2 08
Little Egg Harbor bay.............. sesscsssease 1 31 2.3 28 18
Great bay 0 41 28 84 13
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High Water Later
than Sandy Hook, Range of Tide in PFeet.
Hours. Minutes, Mean. Spring. Neap,
New inlet. ..... 0 19 3.5 42 2.7
Atlantic City 0 19 42 5.0 3.2
Absecon bay........ N wors 2 81 3.9 4.7 3.0
Great Egg Harbor inlet......couuees T 15 43 52 84
Corson inlet, vorseneeenss 0 13 43 5.2 34
Townsend inlet ..... renene 0 10 42 5.0 8.2
Hereford inlet 0 7 43 52 34
Cold Spring inlet - werss 0 5 44 5.3 34
Cape May.....oieeeirorscnecrosesrorisnsaesenses “w 0 51 4.6 5.6 3.6
Marcy’s Landmg ..... . 1 9 5.0 8.0 3.9
Maurice River light............. cresesernsranen 1 44 6.7 6.8 4.4
Egg Island light. 1 39 6.0 7.2 4.6
Fortesque Beach........... ceensmesesaene seaees W 1 45 5.8 7.0 45
Ben Davis Point.....uvcceereenanees P 0 6.3 7.6 4.9
High Water Earlier
than Philadelphia.
Hours. Minutes.
Cohansey light, N. Jccecceerre csvserasvrecsores 4 4 6.5 7.5 5.4
Bombay Hook light, Del.......cccoeseveveenses 3 25 6.1 71 5.1
Delaware City, Del caeer 2 39 8.3 7.3 5.2
New Castle, Del........ccoorercecermnerssnnnceonns 1 46 8.5 75 5.4
Christiana light, Del.......... sessssessaesesenne .1 45 6.2 7.2 5.1
Cherry Island light, Del....cccceccceeeruvnnanes 1 44 8.0 6.9 5.0
Marcus Hook, Ph....ccovevereeecrsacinesncocesnse 1 4 6.2 7.2 5.1
Chester, Pa........ccccovcnrenrerncnencccsansocsnncs 0 53 6.3 7.3 5.2
Billingsport, N. Jucceerencsrenseasncs sennseenss 0 35 6.2 7.2 5.1
Fort Miflin, Pa.c.ccoereercrcnseresconases cvesess O 81 6.1 7.1 5.1
Gibson Point, Schuylkill river, Pa......... . 0 25 6.1 71 5.1
Wire Bridge, Schuylkill river, Pa........... 0 16 6.1 7.1 5.1
League Island Navy Yard, Pa................ 0 10 6.1 71 5.1
Gloucester, N. J.....ccorveiirvesenreccccs senenees 0 7 6.3 7.3 52
Philadelphia (Washington street), Pa...... 0 0 6.4 74 54
High Water Later
than Philadelphia.
Hours. Minutea
Philadelphia (Walnut street), Pa............ 0 8 6.0 6.9 5.0
Camden (Cooper’s Point), N, J...... soresaves O 9 5.8 8.7 48
Philsdelphia (Allegheny avenue), Pa...... 0 22 5.6 6.3 46
Bridesburg, P8 ......cccccrnnemvieeconeerncecseees 0 28 5.2 6.1 43
Burlington, N. J...cccceenenee . 1 39 5.7 6.6 47
Bordentown, N. J..... 2 43 5.1 5.9 4.2
Trenton, N. J...ccerercrescaressrrercsnnescsses 3 8 41 48 34
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The movement of the tidal wave, as shown by the above figures, is
interesting. The whole distance from Governor’s Island to Albany,
up the Hudson river, amounting to 146 miles, is covered in 9 hours
and 45 minutes, while up the Delaware, from the Capes to Trenton,
130 miles, is traversed by high water in 8 hours and 32 minutes.
The rate for each river is very close to 15} miles per hour, bat this is
& mere ooincidence, as the rate up the Hudson is comparatively uni-
form, while up the Delaware there is a considerable variation. Thus,
from Governor’s Island to Rondout, a distance of 92 miles, the rate
in Hudson river is very uniform at 20 miles per hour, as shown by
several stations. From Rondout to Catskill, 21 miles, it is 12 miles
per hour, and from Catekill to Albany, 33 miles, 10 miles per hour,
showing a uniform decrease as the river becomes shoaler. _

Up the Delaware the tidal wave travels from Cape May to Ben
Davis Point, 30 miles, at the rate of 26 miles per hour. From
Cohansey light to Delaware City, 21 miles, the rate is 15 miles per
hour; from Delaware City to Christiana light, near Wilmington, the
rate for 10 miles is 11 miles per hour; from Christiana light to
Chester, 12 miles, it is 14 miles per hour, while from Chester to
Philadelphia, 16 miles, it is 16 miles per hour. From Philadelphia
to Burlington, 21 miles, the rate is 14 miles per hour, while from
Buorlington to Trenton, 14 miles, it is 10 miles per hour. The tide
moves up Raritan river from Amboy to New Brunswick, 12 miles,
at the rate of 18 miles per hour; from Elizabethport, up Newark
bay, to Passaic light, it is 18 miles per hour, and from Passaic light,
up Passaio river, to Newark, 18 miles per hoar,

In Barnegat bay high water travels from Barnegat inlet up to
Kettle creek, near the head of tbe bay, a distance of 19 miles, at the
rate of 4 miles per hour. From the inlet to Toms river, 16 miles,
the rate is 5 miles per hour, while from the inlet to Cedar creek, 9
miles, it is 6 miles per hour. The depth of water in the bay is about
5 feet average. In general the rate varies with the depth, other
things being equal.
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POLITICAL DIVISIONS AND AREAS.
East and West New Jersey.

The earliest division of New Jersey was into East and West Jersey.
Charles II. granted New England and the country westward to the
Delaware river to James, Duke of York, March 12th, 1663—-64. The
Duke of York transferred New Jersey to John, Lord Berkeley, and
8ir George Carteret the following 24th day of June. They held and
governed it until the 29th of July, 1674, when the Duke of York,
in a second grant, deeded to Carteret all of the province north of a line
drawn from “ a certain creek called Barnegatt, being about the middle
between S8andy Point and Cape May, * * * to a certain creek in
Delaware river, next adjoining to and below a certain creek in Dela-
ware river called Renkokus Kill.”* The division into East and
West Jersey, however, was finally made by the Quintipartite Deed of
July 1st, 1676, “ between Bir George Carteret, of Saltreene, in the
county of Devon, knight and baronet, and one of his Majesty’s most
honorable Privy Council, of the first part; William Penn, of Rich-
man’s worth, in the county of Hertford, Eaq., of the second part;
Gawn Lawry of Londou, merchant, of the third part; Nicholas
Lucas of Hertford, in the county of Hertford, malster, of the fourth
part; and Edward Billinge of Wistminster, in the county of Mid-
dlesex, gent., of the fifth part.” ¢

The last four parties held the undivided moiety or half part which
had been transferred by Lord Berkeley. No mention is here made
of the second grant of the Duke of York to Carteret. This quin-
tipartite deed gives to Carteret all east of a straight line to be drawn
from the most northerly point of the Duke of York’s grant, here
agreed to be called the north partition point, *“ unto the most south-
wardly point of the east side of Little Kgg Harbour,” which was
agreed to be called the south partition point. His part was to
be known as East New Jersey and the part west of this line was
deeded to the other four parties, and was to be known as West New
Jersey. The uncertainty as to what point on the Delaware was
intended by the Duke of York to be the northernmost point led,
to disputes as to the north line of the province, which were finally

* Leaming & Spicer, p. 47. tId,, p. 61.
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settled by the commission of 1767 agreeing upon the forks of the
Mahackamack or Navesink river as the point, so there were ocon-
troversies a8 to this line, which were settled by the adoption of Law-
rence’s line, run in 1743, but in this case the northernmost point was
taken to be at Cochecton, in latitude 41 deg. 40 min. A line had
been run in 1687, by George Keith, however, which, although it was-
not accepted by the proprietors, was agreed on as the line by Gov-
ernor Daniel Coxe, of West Jersey, and Governort Robert Barclay, of
East Jersey, in 1688, While this agreement had no effect on the
claims of the respective proprietors, it did give this line prominence
a8 a political division, and it is to-day represented in the boundaries
of ten counties. It ran from the north side of Little Egg Harbor
inlet in a straight line to where the present line between Hunterdon
and Somerset counties strikes the South Branch of the Raritan river,
at Three Bridges; thence along the present line between said oounties
to Lamington river (this line then following the rear of the planta-
tions along the Raritan); thence up said river to Allamatonk falls
thence straight to the nearest point of the Passaic river, as the line
between SBomerset and Morris counties now runs. From here it fol-
lowed down the Passaioc and up the Pequannock to latitude 41 degrees,.
thence due east to the partition point between New Jersey and New
York, on Hudson river. The whole area of the State, excluding the
waters of Raritan and Delaware bays, being 7,795 square miles, this
division would have given East Jersey but 2,392 equare miles and
West Jersey 5403 equare miles. The line finally adopted was run
by John Lawrence, in 1743, as nearly straight as the rough compass-
and chain survey of that time would admit of, from the north side-
of Little Egg Harbor inlet to Cochecton, croesing the Delaware river-
about one and one-bhalf miles below Dingman’s Ferry. This gave to-
East Jersey 3,073 square miles and to West Jersey 4,722 square miles.-
This line has only been preserved as a political division in the bound-
aries of six townships of Sussex county. The governments of East.
and West Jersey having been surrendered in 1702, and the two divis-
ions united under one government, this became merely a property line.
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The Formation of Countles.

Under the government of the proprietors of East Jersey a law was
@amed by the General Assembly in 1682, creating the four counties
of Bergen, Essex, Middlesex and Monmouth.,* In 1688 Somerset
-county was formed from a part of Middlesex.t

In West Jersey, Cape May county was erected in 1685.] This act
-states that the provinoe bad formerly been divided into three counties,
but they could not have been very well defined. Fn 1692 the bounds
between Burlington and Gloucester were defined,§ bat this law was
repealed the following year, and the boundary must have been left
-quite indefinite,

1n 1694 laws were passed fixing the boundaries of Barlington,
Gloucester and Salem counties a few miles back from Delaware river
only, leaving everything indefinite in the interior.

In 1709 an act was passed defining the boundaries of all the coun-
‘ties in the province of New Jersey. The counties named in this act
were Bergen, Essex, Somerset, Middlesex, Monmouth, Burlington,
Gloucester, Salem and Cape May. Most of the lines then established
etill remain county lines.

In 1713 all of the northern part of the province not contained in
the above-mentioned counties was erected into the county of Hunter-
-don. From this time the several counties began to assume their present
-shape, Hunterdon was reduced to its present form by the setting off
-of Morris county, in 1738-9. Somerset and Middlesex have been but
little changed since 171314, and in the same year Monmouth was
‘made to include what is now Monmouth and Ocean counties. Cum-
berland was set off from Salem in 1748, the latter county remaining
.otherwise as created in 1709. Sussex county was formed, containing
what is now Sussex and Warren, in 1753. Warren was erected in
1824, Passaic and Atlantic in 1837, Mercer in 1838, Hudson in 1840,
-Camden in 1844, from Gloucester ; Ocean in 1850, from Monmouth ;
Union in 1857, from Essex. There are at present twenty-one counties.

The General Assembly of East Jersey, in 1693, passed a law divid~
ing the several counties into townships, as follows:|| Bergen into
Hacksack and Bergen ; Essex into Acquickanick and New Barbadoes,
Newark and Elizabethtown; Middlesex into Woodbridge, Perth

* Leaming & Spicer, p. 229.
4 Id,, p. 805, 114, p. 507. 31d, p. 513. | Id., p. 328.
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Amboy and Piscataway ; Monmouth into Middletown, Shrewsbury
and Freehold. Somerset was not subdivided. We have few records
of the erection of townships in West Jersey, but an act of 1701 *
mentions in Burlington county, Hopewell, Maidenhead, Nottingham,
Chesterfield, Mansfield, Springfield, Northampton, Burlington, Wellin-
borough, Chester, Eversham ; in Gloucester county, Waterford, New-
ton, Glouoester, Deptford, Greenwich, Egg Harbour ; in Salem ocounty,
the precincts of Salem, Elsinborough, Penn’s Neck, Maneton (Man-
nington), Alloways Creek, * the apper side of Cohansey creek,” and
Fairfield. None are mentioned in Cape May county. From this
beginning the number of townshipe has steadily increased, until now
it has reached 247. These townships range in size from 136 square
miles, the area of Galloway township, Atlantio county, to lees than
one square mile. .

Areas.

The following table of areashas been prepared from the maps of
the Topographio SBurvey, as follows: The State was divided into
sections, including 15 minutes of latitude by 15 minutes of longi~
tude, or one-sixteenth of a square degree each. The areas of these
sections were determined geodetically; all sections having the same
latitudes being, of course, equal in area. Then to ascertain the ares.
of the Btate, all of those sections lying partly within and partly with-
out the State had these two parts carefully mesasured with an Amstler
polar planimeter. The sum of these areas, or the whole area of the
section as ascertained by planimetrio measnrement, was then ocom-
pared with the geodetio area, and the small difference indicated was-
divided proportionally between the two parts. Then the sum of all
the sections and part sections lying within the State boundaries, gave
the true area of the State.

The boundaries followed in the measurement are shown on the map-
of New Jersey, on a scale of five miles to an inch, and are also given
in the chapter on boundaries. Seaward they inoluded all to a line
drawn acroes from Oriental Hotel station, United States Coast and
Geodetio SBurvey, on Coney Island, to Hook beacon on Sandy Hook ;
thenoe following low-water mark to Cape May, crossing the several
inlets on a line with the béach fronts ; thence straight acroes toward
Cape Henlopen to the intersection of the Delaware and New Jersey

* Leaming & Spicer, p. 681.
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line through the middle of the bay. The areas of the counties were
then determined by measuring the part sections lying in the several
oounties, correcting these partial areas so that their sum in each section
agreed with the true geodetic area of the section, and then adding
together the areas belonging to each county. The townshipe were
next measured, and the sum of the areas of those in a given county
made to agree with the area of the county as already ascertained.

By this system of measurement it is believed that the list of areas
here given is freed from all errors save those which come from uncer-
tainty as to the exact location of boundary lines, arising from vague-
nees of description or imperfect marking.

Summary of Areas.

uar

iles.e Acres.
The Btate ...... cecasens vescenaseennens| 8,224.44 | 5,268,641
Land surface.. ceetesenseetassinnesteessaressessenianse ceeees] T7,614.40 | 4,809,218
Water surface®* sescessnorenrasearsasseeess|  710.04 454,423
Upland t weveeeescerncsnarenne cessesransssssneosennansansnnsens| 102276 | 4,494,567
Tide-marsh aser sase 462.95 206,289
Beach certesrresssessarantnsesetetatessasesnrnts 28.36 18,151
Forest§u.ueeeiscnneneccesirannee 3,234.09 | 2,069,819
Cleared upland.....cceve caceaiecsssorarecnarcarncencossnsasenns| 3,788.687 | 2,424,748
Improved land in farms, census of 1880 [f....cc.iiernneconecinanees cresencenensens| 3,086,207

# Includes all streams and channels more than 100 yards in width, and all bodies
of water approximating or exceeding 100 acres in extent.

1 Upland as distinguished from tide-marsh, but really including all swampe and
fresh meadow.

134,304 acres of this is embanked and more or less improved.

§ Includes all lots of ten acres and upward.

I| A comparison of the areas by countiesin the census with the areas below, will
show, in most cases, a considerable excess of cleared upland over improved land in
farms. Cape May and Cumberland counties are exception but here and in Camden,
Gloucester and Salem counties, considerable areas of improved tide-marsh have been
included in the improved land in farms. For the State the areas of cleared upland
and improved tide-marsh aggregate 2,450,062 acres, exceeding the census figures for
improved land in farms by 362,755 acres, This excess may be accounted for approxi-
mately a8 follows:

Cleared but unimproved land in farms......ceecesesseeseseses 125,884 acres.

Highways. ...cccreceicsaicrensrsornasssssaansnrassssssacscnssansesess 180,000 €
City and town sites....... . vereavaen 65,000 *
Railway lines 20,000 ¢

This is sufficieutly close to establish the accuracy of the census figures. The agree-
ment of the two sets of figures obtained by entirely independent and widely different
methods, is in fact remarkable.
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Areas by Oounties.
Tide Fotal ’Cleued
—_— Total. Uphnd.'m. Beach, Bun:‘f;ge Water. Upland. Forest.

8q. M. | Acres. | Acrea. IAcxes. Acres. | Acres. | Acres. | Acres. | Acres.

5 | |
AURDHC e | §18.49] 802,688 307,409, 53,835  3,415| 364,149 25,484 85771 271,888
Bergen. e HOAT 167,547 1434700 8,878 eee] 151,848, 5,699, 587 57,891
BurlingtoD....... 828.49| 527,028 511,756 9,048|...........| 521,699 5,829, 207,979 309,777
CAMACT covvevnene 205.96 144,618) 139,101  2,964|..........| 142,065 2,648 72,518 65,588
Cape May.........| 450.81| 288,885 110,67¢| 53,688 5,508 169,815
Cumberland .....| 67638 481,561 267,580 52,661.. 320,241 111,300) 101,316 166,264

12072 58,028 76748 4,631 818770 1,668 52,507 24,289
GlOUCESter cm.v....| BALAS| 218,528] 201,508 10,785|............ 212,236 6,292 125,688 74,818
Hudsom. ...emeere 6048 88,700 157868 11,488............ m,ml 11,455 15,078 s
Hunterdon ......| 489.13) 281,087 279,818 219919, 1,118| 240,488 89,481
.Y 03 2 S 227.90| 145858 144,229  876.ccoeeen... 144,606 1,258 128400] 15,829
MiddleseX..ommn| 326.44] 207,689 191,440 8,199 ... 199,630! 8,000 181,276 00,16¢
Monmouth 587.94| 341,280 800,099 8,378 1,901 aoo,m‘ 38,002| 211,288 69,711
Morris..... 490,19 807,318 808,910|. ms.sm‘ 3,408 163,800 140,101
OORAD. ceecresntrarens 750.91| 480,584 860,171 40400] 7,382 407,908 72681 47,084 218,087
PASSAIC wovnenrranen. 108,65 177,188 125,488|.ccececcrnne[mvnecerenss| 125,488 1,666 50,284 75,204
Balem......cocoenres]  889.87| 249,198) 188,188 £1,780|............. 219,918 29,280/ 188,081 50,067
BOMETSRL avreree|  505.02 m.ms‘ 194,968 ...oevcn... —— m.oul ml 166,852 28813
BUSSEX ovvevsscrerr | 585.8L] 842,608!  B88,898] ... vuvrecrnerecenn: 888,808 4,210 201,85 136,638
UB10D covvvsmerreners 104,94 Q,mi 61,504]  4,418{ o] 85,717 LMT|  48,964] 14,360
erren{ 864.65 B0 281,769)... 281,769 1,607 171,564] 60,208
The Btate...........i 82444, 5,m,u1{ 4,494,567) 296,280 13,151 4,809.218; 454428 z,m,m; 2,069,819
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Atlantic Oounty.
Total. | Upland. | \jid? | Water. | Beaoh.| F1S8%d | porest,
TOWNSHIPS.
8q. M." Acres. | Acres. | Acres. | Acres. | Acres. | Acres. | Acres.
ADBECOTL e cesnssnsrerssssesenrrass 5.299{ 8,391  2898] 995 iuecermnensfurnereenrens 1,086 1,880
2620, 1,677].csommme o] L7 DT N | -
Buena Vista.....comm 51974 87.108) 87,108 4,900| 2,163
F2g HATDOT wvesssessssssnceses 11678 7L,474| 48,300 18387 8708] 1,084 9,266 84,08¢
Fgg HAarbor CltF.vummeeererns|  10.624]  6,709] 5,971 648  185)..... 68| 5312
GALOWEY corrommercrmeecernenens| 185.049]  87,008]  44,074] 25,800 17,784] 1,6¢0] 6,878 57,201
HAMHOD corrscesmersersereee] 1188671 72,868] 72,600 coosernne 178 vevvenerens 1197] 71,498
HaAammOntON. ceseees ronesenss| 45,008 28,805 28,805 7.142| 21,668
MULHCR ¢ mrereoraonsrssnn 54818 85,088 5,083 2,266 82,817
Weymouth.. 76.668| 8424 3,987 890 1,517 2,362 85,625
TOALS mrvsssmrssorcrsenrines 618.(90: 892683 807409, 53| 24| 8415|8871 2638
Bergen County.
Total | Upland. | e | Water. | GS8%ed | Forest.
TOWNKSHIPS.
8q. M. | Acres. | Acres. | Acres. | Acres. | Acres, | Acres
Bergen. 74100 473 8,078 166¢] 128 1301 978
Boll{Dg SPHNGS.ormmnserssssmescmmeens| 5930 2,615 902| 1,528 %) 486 A6
EDGIEWOO covoommersoommserssssssseeens|  T314]  4,681] 8,984 cccrverurene 7| 218 187
Frankiin 2081 17,072)  17,972]umecrnfevennn]  10,122] 7,850
HAITIDGODuommmnerissrssesorsirasrsnonees|  20.764] 17,129 15,587|vcovernes] 1,502 6,095 8,842
FIOBOKUS. wonvmmessesssrmmsssossomsrassererss]  S2714] 20,987] 20,087 cunmurnnes | eecrrvonnns 8718 12,219
Lodl 7667 4,907 4508 261 50| 8852 1,24
Midland 16.085| 10,262 10,262 eurveruncs | eevrnconnnne 7,229] 8,088
New Barbadoes sas7 2488 2,088 80 %0 178 266
orvil 17.260) 11,048 11,048 crereerenmne |sonsocermnes 7,265 8,781
Palisade 16.409| 10,502) 9,882 sccrrunnee s0| 582 4,810
RIGECACW covvonmassmrsmmmssesmomraees| 16,160 10,862  6,818]  1,714] 1,810) 4511 2,807
RIAREWOO0d reensrrnseessosmsessassernsoscane 6.921 4,429 4,429). 83,2771 1,152
B8AdI0 RIVET.cvssusens rrssersorn 14888  9525] 9,625 7,265 2,260
Teaneck 6500 4,032] 8661 8058 608
Union 10065 6442] 8,565 148 719
Washington U808] 15,618]  15618) .| cerrerrnee| 9,565 6,081
TOUAIS.c.cevenreeersnessemmeens ooee| 26.168] 187,647 18470 8,878 5,609 85,87 57,561
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Burlington Oounty.

Total. | Upland. |40 | Water.| GloATed | Forest.
TOWNSHIPS.
8q. M. | Acres. | Acres. | Acres. | Acres. | Acres, | Acres,
79.628) 50,959 44,834] 5,166 9659 1578 48,261
0.544 348, sersorsnens

Beverly TOWNAhID..cousrorsersascenee]  6.250] 4,000 709| 2,971 m
BOrdenlOWN cocccessasssssmssssosoreasences|  9.140] 5,850 5,696 83 81 5,30 108
tBurlington 18.880f 12,051 10, 397| ki'z 9,928, .4
Chester 18.904| 12,009 1,977 b b | POR— 11,059 918
Chesterfleld 22.128] 14,159 14,1581.ccccerences | vonensonsens| 18,827
CINDAMINGON. vevseaaceressnsssssssovenees|  8.980 5,747 4,894 47 808 4,600/ -
Delran 5.770| 8,600 8, 190 80 2,72 098

Easthampton 5.768) 8,690 8,600].cc0crenrees | cosrsononnes 8,600
Evesham 29.604| 18,047 18,047  cuneecanens fossassoersen 10,012) 8,985
Florence. 10.158| 6,498 8,076 ["] m 8,776 500
Lumberton 20.380, 13,045 18,085 | cvoueecsocee [ consencvenes 114821 1,618
Mansfleld 28.204] 14,851 14,518 96 %7 18,685 888
MOAfOrd ....e.osromorcercessens 42.001; 26,890 26, 9,022) 17,208
Mount Laurel....cue ... 22.128| 14,162 14,162....cc0ueee. rosersasses 12996 1,168
NoW HANOVEr. . ccocerorersssasosasssasessss| $0.918| 26,184 26,184, 189012 7,973
NOITRAINDLION . ecvseraveasesssonsossssasesess|  2.708| 1,788 1,788] cccnserrnnae | sossrencrens| 1,642 148
Palmyrs 2.6%0 1,688 787 474 422 755 7]
Pemberton 84.898| 41,583 [ 151 RSN provsmom 12,913 28,022
Riverside 3.200| 2,102 1,610 250/ 842 1,190 220
Shamong. T0.821] 45,005]  45,008].ucccrecens cessnsssran 7,852 #7,158
Bouthampton 47.194] 30,204 80,208} ceocreresase| ceoser avnnee 14,581) 15,628
Springfield 20.576] 18929 18,929 cccrrecns|ccnreeeenes] 18,872 88T
Washingtom ceeemssosssssrcornsss sesnnsees| 108.200( 68,048 62,490} .00ees sanees|corssroenses 1,777, 60,658
WesthAMDPLON . .cucescrssemsmmersamesncnses:| 11,2421 7,195 7,195 cceensneees [ereserceaces 6,287 908
Willingboro. weee|  1.288] 4,682 4,548 .| PO 8,700 843
Woodland 116.792) 4,747 T4, 747} ceovevnrenes | sssnssoruen 403‘ 74,544
Totals. 828.481 527,028[ 611,766( *9,048{ 5,829 907,979 803,777

tIncludea Burlington city. ¢ 299 acres of this is embanked and improved.
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Oamden County.
Total. | Upland. |96 |Water.| GloGted | rorest.
TOWNSHIPS,
Bq. M. | Acres. | Acres. | Acres. | Acres, | Acres, | Acres.
CamASD CItY.areensomnseess sessomosoensee]  5.3411 8,854 1,971 561 822 K7 ) | RS
Centre, 12.995; 8,817 7,845 472 ceernvasnees 6,883 982
DEIAWARTE . cccommorreerercerermancosernsse| 263961 15,618 15,618} cccee creees|cesereanenes 18,784; 1,879
@loucester 86.687| 28,467 28,467 | cvevovene | cassvenanan 15,216| 8,252
GloUCEBLEr CILY weseorssossosescmccsrasecees| L782{ 1,108 685 28 3501 [ P—.
Haad 12.844| 7,900 7,814 .| F— 7,186 128
Merchantville .......ccccemmssssssseeess| 0682 404 404 909/ 85
P ken 12.204) 7,868 5,920 73 1,216 5,699 281
8tockton 8100, 1,084 1,484 390| 160| LB} cerresennes
‘Waterford 57.825] 96,688 98,688 10,028| 26,885
Winalow. 50.238| 87,910 87,910} cceerinnee] cacnconsane 9,504] 28,388
Totals.. lﬂ.ﬂl m.sul 188,101] 2,964 2,548 72,518 68,088
Cape May Oounty.
Total | Upland. |48 | Water. | Beach. | Jlot™ed | Porest.
TowWNsHIrS.

Bq. M. | Acres. | Acres. | Acres. | Acres, | Acres.| Acres. | Acres.
Cape May CltY.mrecrmenseees|  2.056] 1,816 177 mﬂ 58 161 b {1 ] P
Dennih. e secorrassseeensees|  76.904] 49,218 87525 9,994 1,18 686 B,C'ml 31,185
LOWEL .occccrroomennsencccnoremse| 85,6411 22,810 18,684 7,288 1,210 788 6,924 6,710
MIAALE coousemmmssssocsonsernsses| 98,067 59,566 29,619 321821 6,184| 2,483 10,515/ 19,104
UPPRL cccrvuacnsores snemssoneneee] 9816 50,7680  29,719] 14,170 5,288| 1,891 5,887 23,882

SWALEEL . ccvvesersserssscassecsones| 168.987] 104,922 104,922
TOLALE. . coveme sssosososserere| 450911 118,770, 5,508 29,828 80,851

288.588( 110,674, m,ml

*Part of Delaware bay {ncluded in Cape May county, but not belonging to any township
11,402 acres of this is embanked and more or less improved,
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Cumberland County.

1

Total. | Upland. | \fi48 | Water. | Gloted | porest.
TOWNSHIPS.

8q. M. | Acres.; Acres. | Acres. | Acres.| Acres. | Acrea
Bridgeton 6.760| 4,826 4,828 3,884 442
COMMEOICIAL .oveiorecrassesecrsenccoerscess|  56.096] 22,461 18,934 7,765 742 4,907| 9,047
Deerfleld 47.456; 30,872 80,872 .cccrensors|ossseranane 16,658 18,719
Downe 57.023| 86,495 20,874 15,668 456 4,228; 16,146
Falrfleld 44.565, 28,528 19,086/ 8,764 672 8,678) 10,413
Greenwich 19.861] 12,891 8,015 4,189 287 6818 1,702
Hopewell 81496 20,157| 18,276| 1,516 %S| 16,1060 2,171
Landis... 67776, 48,876 43,376 15,981 27396
LAWTRNOL.. ...ccreamesssssieresssosmennsss|  36.093] 28,100, 17,874| 5,585 141 6,284] 11,090
Maurice RIVer..cccsresnmesscsnsennes.]  99.977) 61,426 52,904 7,818 704 5,322 47,682
Millville wenee| 46,5297 29,138 28,217 563 858 8,876) 24,41
Stow Creek 19.271] 12,388} 11,405 85 s 9,280 2116

*Water 187.927| 107,478 107,478‘

Totals 674.880] 431,541 267,580 152,661 lll.ﬂl'bl

10!,816[ 168,264

¢ Part of Delaware bay included in Cumberland county, but not belonging to any township.
17,142 acres of this {8 embanked and improved.

Essex OCounty.

Totsl. | Upland. |y399 | Water. | Clo6red | Forest.
TOWNSHIPS.

Sq. M. | Acres.| Acres. | Acree.| Acres.| Acres. | Acres.

Belleville 2.926| 1,878 1,822 cccivrnnnee 81 1,428 34
Bloomfield 6.782] 4,308 4,908 ....coaemene | sens 8,674 2.}
Caldwell 21.068 13,481 13,484).. 8,.303f 6,181
Clinton 8.870] 4,897 8,769 8,663 106
East OTaNnge. ....c.corsncecos eac 8.903 2,498 2,498 2, 160
Franklln 8.492 2.35{ 2,197 88 1,888 359
LIVINGSION cevcrcrrvarasterrnssisssascnsareen 17.419] ll.llsl 11L,148....... SR P essens 6,128 50
Millburn 10.194 6,524[ [ | [ R 8,619 2,008
MODLCIAIT. covrsercerastracescrcassrntoseacses’ 6,180 8,955(. 8,956 8,081 874
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BEasex COounty—OContinued.
I
Tide Cleared
Total. Upland. | pjorah, | Water. Upland. Forest.
TOWNSHIPS.
8q. M. | Acres. | Acres. | Acres. | Acres. | Acres. | Acres.
Newark 21.084| 18,462 7,902] 4,008] 1,857 7,455 M7
Orange. 2,144 1,872 1,872] ceneeervnn faonrnsacons 1,882 [
Bouth Orange....cmcstssassossesssonsnsens 8.827) 5,829 5,820 c0eiercenees]ocen eseonse 3,901, 1,428
Verona. 7.360, 4,710 4,710} cceeereccane| cssnssonsone 2,278) 2,482
West Orang 12075 7,728 T TI28]...csverres [ ensorensenns 8,574] 4,154
Totals, 129.724] 88.028{ 76,746' 4,081 1,648 52,507| 24,289
Gloucester County.
Tide Cleared
Total. Upland. Mamh, Water. Upland. Forest,
TOWNERIPS,
8q. M. | Acres. | Acres. | Acres. | Acres [ Acres. | Acres,
Clayton 8.161 6,228 5,228/ ceceecrocess | acorcesrsens 2,616] 2,608
Deptford 20.862| 18,082 12,628 09 .eccrreeen 9,681 2,992
East G wich 14.190; 5,082 9,024 . - 7,715 1,%9
Elk 23.880{ 15,251 18,251 veeuresescen | 9,721 5,630
Franklin 60.045| 88,429 84,829 c.ceervocsasforsnroonenns 8,062 26,707
Glassboro 7.340f 4,698 L. U IO 2, 1,802
Greenwich. 14.969, 9,674 4,818 3,878 1,878 4,177 141
Harrison 16.565| 10,601 10,601|...... cavese [ sosaecresnee 9,718 883
Logan 28.101| 17,984 10,868, 4,502 2,619 8,801 2,002
Mantua 18,869 12,076 12,076 ccuneeneens fosnnseseene 10,091 1,985
Monroe 45.837) 29,385 29,885, ... coer[rrerereneas 7,924 21,511
South HATTiB0N.. weeerseormemmsonseccenses| 18.812| 10,760 10,760] ccocrveeenc|sensorcorees 8,630, 2,130
WashiDGLON. vecseccscrmonsoescornessosones| 2576 14,448 14,448 cecrerrecen | sennvennsens 10,584 8,864
West Deptford 20.172| 13,810 9,167\ 1,048 1,796 8,844 828
WOOADUTY .ceerececononss cersasoss soenesssanes 1.687| 1,080 1,029 51 1,028, [
Woolwich 21.945( 14,045 18, 389 18,811 845
Totals. suaol 218,628 zox.ml *10,786; 6,202 126,888 74,818

2,658 acres of this is embanked and {mproved.
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Hudson Oounty.

Tide Cleared
Total. Upland. | pomh | Water, Upland. Forest,
TOoWNSHIPS.
8q. M. | Acres. | Acres. | Acrea. | Acres. { Acres. | Acres.
Bayonne 11588 7,881 2,279 404 4,608 2,279 ccevicninen
GULENDEIR - oerrasossoncomsasrsrassessarsres 0.208; 188 188 b+
Harrison 1.309 888 584 248 58 584 ).ccneenenss
Hoboken 1,907 1,220 518 209 493 21—
Jersey City 10.199] 12,288 5,859 2,086 4,848 5,8% -]
Kearny 10.288) 6,681 1,448 4,620 613 1,908 240
North BeIgen.....ccccssssoasssaessacccennsss|] 11949 7,667 3,152) 8,990 506 2,768 884
Union (TOWD Of Juerseesscsssssoccsescsess|  0.425 72 D72 cseeresensec|ssanacsssnne 272 covnrenses
Union TOWDBhIP...ccesssetscsssreresores)  1.829] 851 [ O— 259 682 10
Weehawken .... seossseissasans| 1472 942] 443 18 486 867 e
West Hoboken...... esessesssaersences] 0,869 5566/ B86} .ceatseece: | seoseroaness 558/ .cooms cerere
Totals. 00.488% 88,709| 15,786| *11,468 11,455 15,078 ns
* 4,045 acres of this is embanked.
Hunterdon Oounty.
Total. | Land. | Water.| GeaTd | zorem.
TOWNSHIPS.
8q. M, | Acres. | Acres. | Acres. | Acres. | Acres.
Alexandria 27.881| 17,624, 17,454 70 15097, 2,857
Bethlehem ...eee 23,645 15,188 15,188|.......c.... 9,789 5,844
Clinton (Town of) 1.128 k2] [ | RO k- | —
Clinton Township, 280100 17,926, 17,928)....cc000000 16,028 1,908
Delaware 43.107| 27,589 27,358 286 25,028] 2,325
East Amwell. 12,818 8416
Franklin 22,861 14,681 14,681 ..ccecrreese 18,834 1,297
Frenchtown 0.489/ 281 236, [ 86| ..... o000
High Bridge. 17.781] 11,348) 11,348 8,481} 2,867
Holland 24888 15,927) 15,685 262 12604 3,07
Kingwood . 86.940| 23,6421 23,271 371 20,6981 2,573
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Hiinterdon Oounty—Continued.
Total, Land. | Water. Cmrgd Forest,
TOWNSHIPS.
8q. M. | Acres. | Acres. | Acres. | Acres. | Acres,
Lambertville 1,178 754 é71 83 (1) 1 .
Lebanon 26.396| 16,803 16,898|..cccceenese 12,818 4,580
Raritan ..... 89.663] 26,884] 25,884/............ 24,060 1,384
ReadIngloN. . cissessncessnescssssssssasaosaeseseasrooses | $8.784] 81,1000 B1,190|......000re. 29,818 1872
Tewksbury. 82281 20,660 20,660).. 16,792| 8,868
Union 10.897) 12,784 12,784!.......eee.. 11,910 824
West Amwell 20.266 12970 12,919 51 10,669, 2,850
Totals. 489.120) 281,087 279,919 1,118 240,438) 89,481
Mercer County.
Tide Cleared
Total. Upland. Marsh. Water. Upland. Forest,
TownsHIPS,
Bq. M. | Acrea, | Aeres. | Acres, | Aeres,| Acres. | Acres.
East WindBOr.. ...... coccsscarcomessascecse]  16,956! 10,852 10,852|......c00000 casreerenses 9,104 1,748
Ewing 17,748 11,859 11,108} cenerernss 256 10,612 591
Hamilton 41,075 26,288 25,888 876 524 28,482] 1,068
Hopewell. 60.242) 88,555]  83312.......... 248 84,898 8,419
Lawrence. 21,660; 18,862 18,862, .. 12,902 960
Princeton 18,881 11,782 13,782|. 8,951 1,781
Trenton 4.761| 8,047 2,817 [ eeccvnrarens 280 2,817} .ccrerrsenns
WashINGLON ..cvessescnses sosssrencosonnsnns]  20.796) 18,809 18,909 10,9821 2,327
Wost WINABOT...coeierccnessrosomnssesneses| 26534 16,854 16,854 18,807 8,047
Totals. 227.908| 145,858 144,220 l'lﬁi 1,263 m.;mi 15,829
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Middlesex County.

Total. | Upland. |00 | Water. | S1087ed | porest,

TOWNBHIPS.
8q. M. | Acres, | Acres. | Acres. | Acres.| Acres. | Acres.
Cranbury. 17.718] 11,898 11,886|....cuvueeesforncernanens 9,806 1,450
East BruDSWIOK. ceesessessssanscassansnness] 29,163} 18,664 17,9711 622 n 9,745 8,226
Madison 87.498| 28,908] 22766 1,232........... 9,196 18,630
Monroe 44.159; 28,262 28,22, ..crcrrees | cerseronenn. 20,025 7,237
New Brunswick..esssmessceesssossasssnese] 4,851 2,786 2,586 51 148| 2,828 58
North BrunswicK...cecoemesacsoneseseeee] 14,0241 8,975 B,978)....ccmerene [eesscarasens 7,078 1899
POrth ATNDOY..cocemonsersssmsssosrseseeree]  G2B] 8,997 2624  884] 1,089 1,80 744
Plscataway. 82.7212] 20,618 20,462|....c.c o 154 19,107, 1,385
Raritan $5.888] 22,840 20,570; 1,950, 520 15,088 65,382
Bayreville. 16.983] 10,869 8,207| 1,700 872 1,871] 6416
B0Uth AMDOY.sercssomecscesomsssisasarsesss| 1800 8852 T4 58|....... 524 %0
Bouth Brunswick...cceemseesessssarenses| 48,971 81,841 f 3 ) § PRI S, 21,640 9,701
Woodbridge, 29.588| 18,908 18,676 2,252 75 11,810 8,868
*Water 6.096| 4,221 ¢221 cacens senes
Totals. 824.486| 207,639 191,440 3.199] 8,000/ 181,276/ 60,164

¢ Part of Raritan bay included in Middlesex county, but not belonging to any township,

Monmouth Oounty.

Total. | Upland. [\i48 | Water. | Beach. | Cleored | porest.
TOWNSEIPFS,

8q. M. | Acros.| Acres. | Acres. | Acres. | Acres.| Acres. | Acres.

ALIANUC oovessseresersessmverenss| 316621 20,264 20,264 14,088 6,176
EMtONOW Mrrrssscssssosreeronnne| 12000 7,680 7,199 T 0feeecrvenn 5,858 1,841
Frechold 40.577) 25,960( 25,060 16,041 9,028
Bolmdel cvvoscssrecosemenseers| 17,968 11,500 11,500 i 10,208, 1,207
HoWelluuwcswroeecsssssesssseses] 85.951] 42,209 42,209 ]l 16,345 25,864
MADAIADAN. covremmmseneres| BLITE 20,017] 20,017 ! 16,785 8,262
MArIDOTOecrcossssssnmsssarmee|  $0.575] 18, 19,568 | 14,80 4,708
MAAWAD, cocrvcnssrmmecssorormes| 8458 5,411 4,891 B20|eermmrrines)reerenrane, 4804 687
Middletown 48.182| 27,604] 25,826 1,008 1,270|..........] 20,858 4,978
MILSODC. corssessersermmeecusers] 89,618 25,8541 25,884 | 19,300, 6,084
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Monmouth Oounty—QContinued.

Tide Cleared
Total. Upland. Marsh, Water, | Beach, Upland. Forest.
ToWNSHIPS,

Bq. M. | Acres. | Acres, | Acres. | Acres. | Acres. | Acres, | Acres.
NeptUDe.. weerveercnrassssconnss)  12.756] 8,164 7,445 89, 680 .eveer covaee 8,558 8,802
OCORN...crucenconssr ssernessronsns 25,2871 16,152 12,855/ 206) 1,600 1,901 9,450 2,906
BAIItAD. ccccrercnrnrernnissacsees] 9410 6,022 5,200 823 ..ceceen 4,169] 1,081
Shrewsbury.....cooscssenenss] 82.882] 21,044 18,908, 528! 2,210|.cceueensens| 13,066 5,268
Upper Freehold..ccwseeeeen.| 47.997| 80,718 80,718, 29,550 1,168
Wall..oioeorecnsomorsnsccsnoeses| 40,994 3,286‘ 24,676 180, 1,390 ......cee0. 18,004 11,672

BSWRLET. . mecesrsrersnsonnscoscosnss| 47,450 80,868' ! 80,888
TOLRIB. e severvaeerereranaress! { 587.938| 8“,280: 800,999 8,375: 88,002' 1,901} 211,288 89,711

® Part of Raritan bay included in Monmouth county, but not belonging to any towuship.

Morris Oounty.

N Total. Land. ng.lcgzgrgfl Forest.

Bq. M. | Acres. | Acres. | Acres. | Acres. | Acres,

Boonton 8705 5571 557|wmnenn. 2,265 8,806
Cbatham 2918 14,664 14,664 erre] 10,811 4,058
Cheetor 80.200] 19,328] 19,328).... 18,089 6,289
Hanover. 49.757| 81,848 81,845l... 21,458 10,892
Jetferson 4428 28,825 27,815 7,869 19,918
MODARAI .. ¢vcecee coveesvursnsssnsssssnsn srssrosecss soves| 24858 15,587 15,587|ccreecreees|  10,969] 4,618
Montville 18850 12,064 12,064]mceenn]  6490] 6,674
Morris 15.980) 10,227 10,227uurrrverenns 6752 8,47
Morristown 2890 1850  1,850).musereenes 15170 B
MOUDE OlTareessrsserersssssonsrsesseree 82068, 20522 20,036 48] 11,289 8,754
Passalo 833815 21822 21,822 mueeeee. 18180 5,182
Pequannock 86.777| 28,687 28430 107 9,870 14,080
Randolph 27.854 17,87 17,82 wemneene] 5,607 8,220
Rockaway. 63.889, 400587 894200 1,117 10,608] 28,814
Roxbury. o 24.244] 15516 14,828 s8] 7,012 7,818
Washington 44.682) 29,608 28,596 ceumvrcnee 19,257 9389
Totals. 40,185 tm,su{ sus,nol 3,408| 163,809 140,101
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Oocean COounty.
Total | Upland. {48 | Water. | Beach. | 1Sired | Forest
TOWNSHIPS,
8q. M. { Acres.| Acres, | Acres. | Acves. | Acres. | Acres. | Acres,
BETKElEY.. .rcormerocsenmenness] B8568| 87,480  28,826| 32,006 7,615 1,008 2,001] 24,788
BIICK seescsssesososmorsesasearenss] 88.807| 24,564 17,681] 3,789 8787 847, 4,081| 18,600
DOVET secsrmersorovmrsonssereeses|  BO.T83| 86,069 24,584, 2,00: 7,785 892 8,494 13,040
Eagleswood cevemoersssencnr| 35.808( 22,597 6,281 5566 9,607 1,178 1,006 5,315
FROKBOM eevssssssncosoresncecees| F8.481 62,096 62,996 9,878 03,123
LOOBY covocreocssrssossmsonrseses 1075111 68,807 56,909 2800, 8,792 848, 2,621 68,748
Lakewood ...eccecvcrenenenesse]  28.620] 15,117 15,117 2285 12,62
Little Egg Harbor............] 75.306 48,196 21,178( 12481 18,602, 989 3,258 17,920
ManChester. coumecccseccnns)  58.280] 58,278 58,278 1,857 S5L418
OOBRN eaecorrenssvonctscoresvnsne.| 38,986 21,719 10,1821 1,368 9,569, 600, 972 9,210
Plumstead.u..cocesimenensee|  40.191] 25,7221 25,722 8,248 17,477
BLAMDTA.ccoresorsessomsassssncenes]  88.749| 85,678 22,808] 6,246 5,756 874 2,800, 20,008
UDION .ccvrecommssnesssrcsssonsenes| 448311 28,686 17,154) 4,756 6,168 608] 1,888 18,768
TOLALS oecrvcnsssnnnesenenss] 750,918 480,584  880,171] 40,400 72,681 7,382 47,084] 508,087
Passalc Oounty.
Total. | Land. | Water.| GoAr%d | porest.
TOWNSHIPS.
| Bq. M. | Acres. | Acres.| Acres.| Acres. | Acres.
Acquackanonck 11.888| 7.2668| 7,256............ 6,895 881
Little Falls, 5804 8,715, 8,715|.......... v 2,509 1,208
Manchester 1093¢ 6,998 6,908/.... 4568 2,442
Pamsaic 8201 2074 2,07 2,028 81
Pater 8.472 6,«2& 5,422|...uvueren 5,181 b- )8
Pompton 51.884| 83,206, 88,002 204 7,585] 28,487
‘Wayne. 28,729| 17,107) 17,011 96 9,488 7,628
West Milford 80,244 51,856, 50,010] 1,846 12,6477 87,968
Totals, 198,846| 127,184 126,488 1.6(6] 50,284] 78,204
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Salem Oounty.
Totsl. | Uplend. |04 | Water.| Jloared | porest.
TOWNSHIPS.
Bq. M. { Acres. | Acres. | Acres. | Acres.| Acres. | Acres.
Alloway. 84.0461 21,789 21,780 14,088 7,707
Elsinboro, 1342 8,475 4261] 4,188 51 4,188, i
Lower ALlOWaYS Creek...cosmmeeee:| 45.787| 29,804 13,462 15,768 83 10,781} 4,781
‘Lower Ponns NeCK.. c.cewmssssrserenee|  20.078] 15,408 10,787 4,218 408, 10,187 600
MADDINELON ciormemersrscarorsorsesssssenses] 8881 24,526 20,204 4,047 2 18,561 1,688
<Oldmans, 21.268] 18,610 11,316, 1,710 684 8,414 2,802
Pllesgrove 87.046] 28,708 28, 2414 1,24
Pltisgrove. 50.014] 32,009 82,009 11,165 20,844
«Quinton 24.798| 15871 15,873 [ IS, 8101 7,272
Balem.. 2.8968 1,882 1,258 528, 51, 1,268 ..cecceoees
Upper Penns NoOK...cccomeescresscacere] 18707 11,978 11,111 o (O 8,668 2,448
Upper PItSETOVO. cocororcsssosrsesosonnes|  88.876 22,060, 22,960 20,8774 2,588
“Water 48.888| 27,783 27,788
Totals. 889.8372] m,ml 188,188| 181,780, 29,280| 188,081 50,067
® Part of Delaware river included in 8alem county, but not belonging to any township.
115,225 acres of this is embanked and improved,
Somerset County.
Total. | Land. | Water.| G473 | porest.
TOWNSHIPS,
Bq. M. | Acres. | Acres. | Acrea, | Acres. | Acrea
Bedminster. 27.018! 17,202 17,292{......cc00n. 16,882 410
Bernards 41.402] 26,497| 26,497|......ceee 20, 6,002
Branchburg, 20.962; 18,032) 18,082......cc00n 12,867, 185
Bridgewater. 44.395| 28,418 28,848 70 2,729 4,014
Franklin 47.107| 80,148 29,970 178 14T} 2498
Hillsboro 58.282 87,268 87,268|....ccc0c0e 83,226] 4,042
Monigomery. 88.075| 41,168 21,168|............] 20,07 1,094
North Plainfield 14.061] 8,998  8,998|.ccccerne 4, 4,396
‘Warren 10.878] 12,4020 12,402 .......c... 7,064; 5,888
* Totals aosomi 1%,2181 194,968 48| 186,852] 28,613
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Sussex County.

R " Total | Lend. |Water.| Gloared | poreg
. TowNsHIPS, .. .. . .
[ . -| Bq. M, Acrea. | Aeres.
Andover. . 24.609 10,908 4,728
Byram 86.249| 4,945 16,964
Frankford 88,509 166170  5,96¢
Green 20,969 10,600| 2,811
Hampton 29,765 14,254 4,096
Hardyston 38741 18,438 11,386
Lafayette 18.245 10846 1,381
Montagnue. 44.565] 9,810 18,847
Newton 2.750| 1,687 173
Sandyston. 42,527 12,821 14,181
Bparta.. 42,288 14,208 12,600-
Btillwater 87.614 17,228 6,250
Vernon 09,045 20,202 28,657
Wallpack 23,887 7,122 7,440
Wantage. 68.169 83,088| 5545
Totals 585.817 m,eosl m.m] 4,210  201,855| 186,586
Union Oounty.
Total. | Upland. | %8 | Water. | G1087od | porest,
TOWNSEIPS.
8q. M. | Acres.| Acres. | Acres, | Acres. | Acrea. | Acres.
Clark 478 8,088 B,036 cccourrsones|coorrsnnaons 2,606 280
Cranford 6.838 8,788 8788 ceecmsrriersfernoresnnnns] 2727 1,009
Elizabeth 12.961] 8,208 4,888 2658 1,249 8,08 39
Fanwood 104511 6,689 6,689 4088 202
Linden 14.008) 8,965 7,067 1,710 198 582 1,285
Now Providence.....msemisnises]  9.919] 6,848 6,348 8,708) 2,645
Plainfleld 6928 8”1 3,791 8488 888
Rahway 4,085 2,587 SR 2,484 58
BPIINGNElA covvsrmmessromssssrsssossensn] 4968 8,178] 3,17:&.........:|............‘ 1,008 1,207

NEW JERSEY GEOLOGICAL SURVEY



PHYSICAL GEOGRAPHY.

149
Union County—Continued.
o Total | Upland. |,J008 | Water. | Clearedl | morest,
8q. M. | Acres. | Acres, | Acres. | Acres.| Acres. | Acres.
-Summit 6.012] 8848 8,848 2,222 1,628
“Union 18.274] 9,775 9,775, 8312 1,488
Westfleld 10.822| 6,92 X7 ERR S 482 2,104
Totals 104944 67,184]  6L304] 4,418) 1447 46,954 14,350
‘Warren County.
Total. | Land. | Water.| Goarsd | porest,
TOWNSHIPS,
8q. M. | Acres. | Acres. | Acres.| Acres. | Acrce.
Allamuchy 20.572) 18,166] 18,166 ............ 8,609 4,487
Belvid L349| 868 883 a 819 18
Blairstown 81.817] 20,368/ 20,888.........] 14,688 5,675
Franklin 28927 15,818 15,818|.mecee] 12,441 2,872
Frelinghuysen. 28789 15,208, 15,206...coce..] 12,008 8,208
-Greenwich. 11.067) 7,088  7,088|.cccccceee 6468 620
Hackettstown 2964 1,897 1,807 1,851 “
‘Hardwick 17.662) 11,304] 11,804 7,208, 4,008
Harmony 24.328| 15,607) 18,845 11,751 8,584
Hope 20.850] 19,744| 19,627 14,96 4781
«Independence. 20.164| 12,908/ 13,908) 9,150 8,755
Knowlton 25,651 16,417| 16,171 18,087 8,084
Lopatoong 9.887| 6,008] 5,926 5,56 871
“Mansfield 20.385) 19,414/ 19414 18, 5,814
-Oxford 34067 21,796 16,::‘ 5,00
Pahaquarry 21156 13,580 18,118 3197 992’
Phillipsburg 1188 759 &%) 701 [ - N—
Aohateong. 4.807 947 9399 177 8150] L149
“Washington (BOPOUGh) messmssscss sesssesosscsonsesse 1.n' 1,167 1,167, 1,141 %
Washington TOWIMBID..ccce courmmemescresssasnsnsss|  17.796 u.mi uxo! 9,581 1,828
Totals. 264851 m,ml m,ml 1,007| 171,564 60,205
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Areas of Geological and Topographical Divisions.

Square Miles..
Archsan snd Paleosoic—Kittatinny Valley and Highlands...... 1,480
Triamic or Red Sandstone Plain. 1,550
Tertiary and Quaternary......ccccceereanes 38,034

POPULATION.

‘While it is possible that New Jersey was settled temporarily at ar
earlier date, there is little doubt that effectual settlement was begun at-
Bergen, in 1618, by the Datch, It has been estimated that the ab-
original population, fifty years later, did not exceed 2,000. It may
have been somewhat greater at the time of the settlement at Bergen,
bat it is doubtful if it then exceeded 3,000. The Dutch spread over
Bergen, Passaic and Hudson counties, and their descendants still con-
stitute a large portion of the population of these counties, which are
all formed from the soil of the original Bergen county. From here
and elsewhere about New Amsterdam, they soon found their way into
the beautiful and fertile Raritan valley, populating Somerset connty ;-
and as the advantages of this new ocountry became known, New
Brunswick became settled by immigrants from the distant Dutch
oolony at Albany. Monmouth ocounty, too, received a scattering
Dutch population soon after. Away back in the Minisink valley the-
nucleus of another Dutch settlement was formed, at about the begin--
ning of the eighteenth century, by immigrants from the banks of the
Hudson, at Esopus, now Kingston. These were the principal centers
of Dutch settlement in East Jersey, and they have remained nuclei
about which the Holland blood still lingers, as is very evident in the
family names of the present inhabitants. At Elizabethtown, the
English made their first settlement in New Jersey, in 1664, after the:
English conquest of New Amsterdam. These seitlers came from:
New England. Newark was settled in the same way, in 1666.
Thence the English spread to the limits of, and soon began to blend:
with, the Dutch settlements at Bergen and on the Raritan. They
populated the old county of Essex, which included what is now
Union, and Middlesex north of the Raritan. Monmouth also received
early an influx of English settlers, and as the Province remained
under English rule, and was the property of English proprietors, the-
English filled up the part of East Jersey which the Dutch had not
already occupied in 1664, The fusion of these two peoples began
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almoet immediately, and had proceeded far enough to bring them into
oomplete acoord when the war for independence began, a century later.

There were Danes and Norwegians among the settlers at Bergen,
and Scotch and Irish among the English settlers, but the English and
Dutoch far outnumbered all other nationalities,

In West Jersey, the Dutch were the first to attempt settlement,
but their settlements at Fort Nassau, in 1623 and again in 1630, met
with disaster and so disheartened them that they abandoned the
oountry.

In 1637, the Swedes settled at Tinicum, and soon after the Dutch
again ocoupied Fort Nassau. The English came from New Haven,
Connectiont, and settled on the Delaware in 1640; and although
resisted by both S8wedes and Datch they eventually occupied all of
West Jersey, leaving only a trace of the Swedish and Dutch blood
along the Delaware, about Salem. Fairfield, Cumberland county,
was named after Fairfield, Connecticut, from which place the settlers
came. Greenwich, Cumberland county, was settled from New Eng-
land also, with some Irish settlers added to the English, English
whalers from Long Island settled Cape May, probably as early as 1640.

In 1677, 230 English Quakers settled in West Jersey. They found
some scattering Swedish habitations about Racooon creek. Yorkshire
Quakers chose the land below Trenton, about Burlington, and those
from London, the country about Gloucester. They all settled at the
town of Burlington, however. They were soon followed by others
who settled at Salem., We are told that about 1680 West Jersey
became quite populous by the accession of many settlers. They were
mostly Friends, and in West Jersey, from this time, English blood
preponderated largely.

It is estimated that in 1682 the population of the State was 6,000
and at the beginning of the eighteenth century it was 20,000, of
which 12,000 belonged to East Jersey and 8,000 to West Jersey.
The militia amounted to 1,400 men. In 1737, the population
amounted to 47,369, of which 26,469 belonged to East Jersey and
20,900 to West Jersey. This proportion seems to verify the previous
estimate, Holmes’ Annals gives an estimate of 15,000 for the year
1701, ‘

The following tabalar statement shows the population by counties
at various periods during the last one hundred and fifty years. The
counties are grouped, so that those which have been formed last may
be near thoee from which they were taken off :
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Nativity of the Population.

This table shows an increase from 1785 to 1790 of 43,704, which
eeems very large. This cannot' be accounted for by immigration
following the peace with Great Britain, for it appears that the
whole immigration to the United Btates from 1790 to 1800 did not
exoeed 5,000 annually, New Jersey’s share of this could not bave
been large. There was a steady increase in immigration up to 1850,
when it reached 310,004 for the United Btates. We may estimate
that New Jersey at that time was receiving from this source 8,000
people yearly. The proportion of foreign-born residents of the Uni-
ted States living in New Jersey in 1850 was 2.64 per cent. It 1870
it was 3.39 per cent.; in 1880 3.65 per oent., and in 1890 3.56 per
cent, It will be seen that the State has oontinued to receive her full
share of the immigration, for her total population is but 2.256 per
cent., and her area only one-quarter of one per cent. of that of the
United Btates.

_The following table shows the number of natives of the United
States and of foreign-born residents in New Jersey at each ocensus
year since 1850 : .

. Forelgn-born to each
Year, Nattve. Foreign-born. 100 Inhabitanta,
1860, cctneecnrsecsnnsmvancrsassanes 480,441 58,864 11.93
1880....0cinrcerennasser anvonnaacres 549,245 122,790 18.27
1870.c0ic0acasannccrcascanccassonne 717,158 188,948 20.85
1880..uucuercenrcrerneencereasnnne 209,416 221,700 19.60
1885..0ueecenn.ceosarsscnccnsescenss 1,027,887 250,346 19.69
1890...0000000000n0000ass000rnsarnen 1,115,958 828,975 22.77
1895. 1,315,013 857,029 2134

This shows that since 1870 the increase of native-born resi-
dents bas nearly kept pace with the increase of foreign-born; but it
is to be noted that much of the native population since then has
sprung from foreign parentage. It may be estimated that 40 per
oent. of the total population have both parents foreign-born. More
than one-quarter of the population of Easex, and over one-third of
that of Hudson, is foreign. In Paseaic, also, it is nearly one-third ;
in Union it is less than one-quarter, and in Middlesex less than one-
fifth. Thess five counties have more than two-thirds of the total
foreign-born population of the State.
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Colored Population.

The following table shows the growth of the colored population of

the State since 1790
Colored Percentage of Percentage of

Date. Population. Total Population. Native Population.
1780...0c0c0m0ees00tenessenscecansnonne 2,762 1.5

1800, 4,402 2.1

1820..0uuc0e00sseriecsacans 12,460 45
1850..cc00c0eeonnenenn 23,810 49 5.5

1870 sescacecsereseestsnsonasnerans 30,658 8.4 43

188D .o.ovcenienincsnrecrnnrocanconee. 41,841 33 - 41

1880, 00ieenccearrnes tacensennceerones 47,688 33 43

1895 .... ceecenrersnnccnsarsrcarnsceane 59,010 35 45

The number of colored residents born in other States was, in 1880,
11,184, and at that time the living immigranta exceeded the living
emigrants by 6,649. This influx comes mainly from Delaware,
Maryland and Virginia. The increase of colored population has
about kept pace with the increase of the native whites. Proximity to
the coast, and a milder climate, have given this State a somewhat
larger proportion of colored population than States west, on the same
parallel of latitude. *

Urban and Rural Population.

t4

Almost the whole increase of population of the State for the last
quarter centary has been in the cities, as the following table will ehow :

Population of Population of Village and

Date. Cities Over 8,00, Cities Over 2,000, Rural Populations,
1850.....0000000000mmcannsocsenee 89,730 134,300 355,266
D L. 7{ | N 320,838 436,661 469,435
1880..cuuecvnennnciansconencerenn 503,999 681,887 449,429
1885...cucinrarassencnneossrnenss 672,637 806,862 471,171
1890....c00nreensasecsrnssssnnsas 820,881 981,475 463,458
1895....cc00uenee . 992,834 1,158,766 514,176

This shows the rural population to have remained nearly stationary,
while the population in the cities is about three times what it was in
1870. In order to show accurately the increase in urban population,
we must have all places of over 2,000 inhabitants, as the increase in
popalation of cities of over 8,000 inhabitants may be due partly to
the absorption of smaller towns., Furthermore, the population of all
places exceeding 2,000 inhabitants in this State is essentially urban or
suburban, and does not in any sense belong to the rural population.
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In certain purely agricultural counties, such as Suseex, Warren, Hun-
terdon, Somerset and Salem, there has been quite a marked decrease
in the rural population, amounting in the aggregate to some 10,000,
but this has been more than offset by an increase in the agricultural
population of Monmouth, Mercer, Burlington, Gloucester and Cam-
berland, amounting to some 82,000.

The most rapid increase in city population has taken place in what
we have heretofore termed the Metropolitan district. This district
may be taken to include the connties of Hudson, Easex and Union,
with Paseaic northward to Paterson, and Bergen to Hackensack and
Englewood, in our own State; New York, Kiogs and Richmond,
with Long Island City and Newtown in Queens county, in the State
of New York. Its magnitude and growth are shown in the follow-
ing table compiled from the United States census:

METROPOLITAN KEW JERSEY PORTION

DISTRICT, OF SAME, NEW YORE CITY.
YEAR. —
. Per cent. : Per cent. . Per cent.

Population. | ;.. Population. | |/ - | Population. |

1840...... 458,374 | veverreenses 72,404 | ciceeorennne 816,392 | cereecrenn
1850...... 798,066 76.0 116,932 81.8 519,983 64.4
1860...... 1,375,400 72.3 224,617 92.0 830,369 60.0
1870...... 1,815,464 32.0 370,957 85.0 971,273 17.0
1880...... 2,387,910 315 516,192 39.1 1,208,299 242
1890...... 38,180,038 33.2 726,442 40.8 1,515,301 25.6

For the last three decades the whole distriot has increased in popu-
lation quite uniformly at the rate of 32.2 per cent. per decade. The
New Jersey portion has preserved an increase of 40 per cent. for the
last two decades. We may estimate the fature increase at 30 and 40
per cent. respectively. This gives the following future population:

. New Jersey Portion
Date. Metropolitan District. of the SBame.
1900..cccieeresesscanccsnstsonsesansasessosasnes 4,134,000 1,017,000
1910.cc0cereteecnecsesrescrensasassnnsessasncces 5,374,000 1,424,000
1920.. 1eoeicrcenrsecsecrcccscrsccsesacnsannese 6,988,600 1,893,000
1930.cc00i00ne0ectecrosnnsiasacrnasssansascencas 9,082,000 2,791,000
1940..c000tenscccarocccsrscnsriscocencassaneae 11,807,000 3,807,000
1980.0cc0m0eenseccscrsanssnsscensaesnecasnsesnne 15,349,000 5,470,000
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ThmforemstofﬁgummbnedenhrnlyontheUmhdShtu
oensns, and, from present mdwatmns, is more likely to prove too
small than too large, The State .census of 1895 .shows that this
population had at that time. already reached 900,000, but the pre-
diction may stand as a conservative estimate, and the rate of inorease
may be somewhat faster during the earlier portion, and somewhat
slower during the latter part of the period.

It is impossible to determine just how much of this population
should be considered suburban to New York. Newark and Paterson
both lie within this area, and are each important manufacturing
centers. Their growth is to a degree independent of their proximity
to New York. The cities of Hudson county are more plainly a por-
tion of or dependent upon New York. It will be noted that the
New Jersey portion of the metropolitan district grows more rapidly
than the New York portion. The facilities for communication be-
tween New Jersey and New York City are improving quite as
rapidly as elsewhere in the district, and under such conditions north-
eastern New Jersey must continne to grow very rapidly.

Within the metropolitan district in New Jersey there are three
quite well-defined centers of population. That part of Hudson
county lying between the Hackensack river and the Hudson, although
it is divided into eeven distinct communities, is practically one city,
and comprises a total population of 303,293 within an area of 23.1
square miles, Newark and the neighboring towns of Harrison,
Kearny, Belleville, Bloomfield, Montolair, Orange and East Orange
lie contigaous, and are closely connected. They include a population
of 301,100 within an area of 46.6 square miles, The third part is
not so compactly built uap. It comprises Paterson, Passaic, Ruther-
ford and the townships of Aoquackanonck, Bergen and Union, con-
taining a population of 132,976 in an area of 36.8 square miles.
This district lies immediately adjacent to the Newark district, and
while at present there is some open country lying between their more
densely-populated sections, they seem to be destined to ultimately
grow together. Near Philadelphia, Camden, Gloucester and small
towns within twelve miles of Camden comprise a population of about
90,000, which may be considered suburban to the city of Philadel-
phia. Outside of these centers the only places exoeeding 20,000 in-
habitants are Trenton, 62,618, and KElizabeth, with 43,834. The
accompanying table, showing the population of the towns and cities at
various dates, exhibits more fully the remarkable growth of the cities
of the State:
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Population of Towns and Citles of Over 2,000 Inhabitants.

1896. | 1890. | 1885, | 18%0, | 1870, | 1880. REMARKS,
ASDUTY PATK.ooromnnes| 8761 2,000¢] 2,124 2,280 T oeats, 1™
AUBDHE CltYuurrrr cooreeees|  18,329] 18,085 7,902 5477  L,048|eeen......
BAYONNO.weussmesressresescenns] 19,856] 19,088] 18,080] 9,872] 3,884 .cccceeen
Belleville Townahip......| 4,568 38487 8285 800 86 1,80
Bloomfield Townahtp....| 8088 7,708] 6502 5748 4580 2,000
BOODLON wovvsscsrecsrsessnmnnee| 8,276 2,981 28800 2277 2,000(ccrnens.|
Bound Brook 2,080
Bordentown weemmmeee.| 5,176 5,000 4,888 4288 4,000 2,75
BrAGeton s 18,208 11,424 10,085 8722 6,8%0| 2,448
BUrUDGONarrvreconeer|  TM| 7,284 6,058 0,000 5,817 4,59
CAINACN wevevmrososomeeere| 68,467 858,818 82,8841 41,6%9) 20,045 9,479
Cape May CitYoeeaseerees|  3452]  2,188]
ChAmbErSHUrg TWP. cove. cccorsesssnesessarsrreer|  8542) 5487 | sorsserrrees { Now & part of Tren-
DOVETiiicrcrceccsossesmennnses|  5,021) 4,000¢] 8,170 2,968  1,900.
East Orange Township..| 17,927 18,282 10328 8,849 4,815,
EUZADCthe. oo | 43,884 87,764 82,110] 28,220 20,882 4,000
Englewood Township...| 5483 4785 4429 4,076/ |ccovrrene.
Flemington.. 2,080
Freehold 3357 2982 2121 2482 )i,
GLOUCESLET -evenunens s225| 6584 596 87| 862 2188
GULENDEIBuccsmrssrrsrimr| 5626 1,047 Includes New Bar.
HackensaCK | T.282| 6,008 4,988 428 4928 8,506 { pedges Townehip,
HOCKOUSOW N vrrerrsrrorer,|  2,004] 2417 2,648 2,502| 2200 1,200] { Midland.
Haddonfleld .c.eceecseneee.| 2,680 2,502

9674 8338 6,36 628 4129...........

54,08 43648 87721 80,909 20,297|...c........

8,388 2,100¢ i
Jorsey CitY.oummsemnn.| 182718] 168,088| 18,518 120,722 so,548| 6,856
KBAINY wveecccamsnrsasseneenes]  10,487)  7,064! 8,888
KOTPOrt. ceevnceensmmeonncses| 8,398 8412  2,088) 2,708  2,366|.cn.cc...
LAMBErtville s oiesemee| 4,620 4,142 4,067 ¢188] 88 1417
Long Branchueewe.| 7,858 7,281 5,140 3,838
MABON. evemenmssrrsomarnnnne| 8,350 2,469
Millham 298 15%| em { Mg s pastof Tren-
MANVILG coovremcemmscoernrs|  10,668] 10,003 8,804 7, s01) 3
Montolair Townabip......| 11,788 s.uol 837 5147 2,868u...
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Population of Towns and Cltles of Over 2,000 Inhabitants—Oon- i

tinued.
1890, | 1890, m'um.}molm REMARKS.
MOTTHStOWD. .coemsrerernres|  10,200] 10,155 6,800¢| 5,418/ 5,000 3,300

Mount HollY.www cwems| 5,750 6,876 5,008 4,630 4018 2,000
NOWRTK corrnvsovesrsemennens| 316,806| 181,830( 152,988 196,608 106,060 98,804
New Brunswick.........| 19910 15,6080 18,368 17,166 15,068 10,019
NOWLOD ruvcrsmercrreusmroms| 5426 8,008 2648 2518 2,408 currcen
NOMh BeTgen.mcvumeme| 8427 5,715 5,450] 4208 3,082.........
North Plainfielde. .| 4248 3,620¢ 8,100¢] 2,580¢]umrumrrecfrrssrrree
OCEAN UTOVO..oe cerneaserens] 8,080¢ 2, T0Al....coomnem
OrBDER . crsemcecmvcccerns| 2R 18844 15,381 13,207 048 4,385
YISO Y P R Y7 —
PAMSMComrnrrssssresrsceres| 17,804 18,0080 8,838 6,582 8,400] coceren
PALETOON ccvovrrcrssomcees|  FT,344| TBT| 683,278 51081 88,579 11384
Perth Amboy Township, 13,030 9512\ 6311 4808  2,81/..c...
PIAOAOM corrcrrcnecnees| 18,629 11,267 8918 8125 5085 2,47
PhILUPODUTE eoremcomrans| 9,081 B4 8,068 7181  5,982]umeerrn
PrNCOON e covmomeese| &1 4,281 84380 8209 2,708]..
:TUT S S 705 7,105 6881 6485 6,28
PN BT Y. T TV TV N —
Red BADK.coommmmcnreen| 4888 4,145 3108 2,684 2,086 ...
Rutherford oomemomiceee|  6228|  B7BU|  2578|  2,299)cocsrrnrrnenn. | { TREARA S | Bast
Bl cocomerisscomme | 6,857 5,816] 5,516 5,068 4,555 3,062

ampton Town-

{In cludes North-
ship.

Bomerville......... 4,514 8,861 8,816] 8,105 2,288|..ccc0000e
South Amboy.. 8,671 4,880 4,054] 8,848 .......cccecferercnnecresl
BOULh OTADRE coesrcrerneeer| 5,108 4970] 4,205 2,178 ens crmnemreee
TIENLON ..ueecnnconsansennnensss| 62,518 57,458) 84,398| 29910 22,874 86,461

1870. Includes
UDION soeecosasercassassonsaseeee | 13,886] 10,648 8,808 B5,849]  4,840].cc0ncecece. Union Township.
Union Township.....ce.|  5,006( 2,127

Now a part of Jer-
Van Vorst....... 4,817 sey City.

Vineland....ceemesese 4,126| 38,822 8,170 2619

Waahlngton.,... 8588 288 2807 212 e
WeebaWken wacecencsesnnneef  2,5770 1,048

Wesat Hoboken...coceeareen 18,208) 11,685 7,162] 5,441 ..cccciirericcsnsesron

Woodbury City....eeee.| 8,8581  8,911) 8,278 2,208] 1,965|............

“¢" indicates estimated population.
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Distribution by Natural Divisions.

Arranged by geological and topographical divisions, the following
was the distribution of the population for the given census years:

In Citles of Rural Popu-
Total Over 2,000 Rural lation per
1870, Population. Population. Populstion. Square Mile,
Archean and Paleozoic..... 97,948 14,437 83,511 68
Triasic...cossene tsessensnsaroane 491,148 833,289 157,879 102
Cretaceous....coveiveneesnsonaene 208,960 72,981 130,979 87
Tertiary and Quaternary... 118,040 15,974 97,086 32
The Btate..ccccsersssenses 906,098 436,661 469,436 62
1888,
Archean and Paleoroic...... 107,481 24,028 83,403 58
TrigssiC...esseersssasseseceossesee 747,789 600,847 146,042 95
Cretacoous .....cceseeerasnesrane 271,153 149,852 121,301 81
Tertiary aud Quaternary.., 151,660 82,126 119,585 40
The State.....ccuneeesneses 1,278,088 806,852 471,181 62
1896.
Archean and Paleozoic...... 105,030 28,976 76,064 53
Triaseic .ccocoeivensnarncnsi sorens 1,047,491 876,622 170,969 110
Cretaceots .ieeeseusseccasesveone 344,225 197,262 146,963 98
Tertiary and Quaternary... 176,196 56,006 120,190 40
The State........ teveesens 1,672,042 1,158,766 514,176 68

This shows the changes which have taken place in the population
of the several districts during the last quarter century. The most
rapid increase in total population has been on the Triassic or Red
Bandstone plain, which includes most of the cities of the State. The
column of rural population, however, shows conditions more inti-
mately related to the geology. We find from this that the Archsan
and Paleozoic regions, including the hilly portions of northern New
Jersey, show a stationary rural population from 1870 to 1885, and
a decrease of about 10 per cent. from 1885 to 1895. This is agricul-
tural and mining population mainly. The Triassic shows a decrease
of about 8 per cent. in rural population from 1870 to 1885, and an
increase of about 17 per cent. during the last ten years. This increase
will be found, on close analysis, to be entirely due to growth of
scattering suburban population. The Cretaceous district shows a
decrease in rural population of about 7 per cent. during the period
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from 1870 to 1885, or about 9,600 in all. This, however, is found
to be due entirely to abeorption of this amount of the population
into the cities, either by small towns reaching above the 2,000 limit
in the interval, or by extension of city limits. The rural population
was practically stationary during this period. From 1885 to 1895
there is an increase of over 20 per cent., or about 25,000 in all. This
appears to be mainly an increase in the agricultural population, The
slight increase shown in the rural population of the Tertiary distriot,
amounting to about 23,000, is partly due to seaside development,
and also, to a considerable extent, to the agricultural development
of pine lands in Cumberland, Atlantic, S8alem, Gloucester and Camden
counties.

The total population of the State amounts to 223 for each square
mile of land surface.

MAGNETIC SURVEY OF NEW JERSEY.

Anyone who has studied the isogonic chart for 1885, prepared by
Mr. Chas, A. Schott, and published in the U. 8, Coast and Geodetic
Survey report for 1882, must have noticed that the more numerous
the stations are, the more irregular are the isogonic curves. It had
been observed during the progress of the topographic survey of the
State that the distribution of magnetic declination was mach more
irregular than has been generally supposed, and that even when local
attraction was eliminated, variations of one or two degrees prevailed
over quite extended areas. It was believed that a large number of
observations taken within a short period of time, distributed over
the State and not aiming at extreme accuracy, would be more ser-
viceable in gaining a fuller knowledge of distribution than would
very refined obeervations at a few stations. Consequently in October,
1887, two parties were placed in the field, equipped with good . sur-
veying transits, the needles of which were six inches in length and
had been put in perfect order and carefully compared with each other
and with a standard needle. One instrument was furnished with a
Sacgmuller solar attachment and the other was supplemented by a
Gurley solar compass.

Having reached a locality where observations were desired, a
meridian would be determined by obeervation on a circumpolar star,
either Polaris or 61 Cephei, and from this a traverse wonld be run out
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over an area of two or three square miles and the declination carefully
observed at each station, readings being oocasionally taken with the
solar compass. -

The readings of the solar compass were thus checked, and so at the
next locality it could be used alone and two localities could be oocu-
pied in one day, or in case the stars were obecured the work counld
proceed without loss of time, as the solar apparatus would be again
ohecked at the first favorable opportunity.

In this way observations were obtained at 121 localities within a
period of six weeks by two working parties. These observations
have been supplemented by 37 other observations made by the
Topographer in charge, and a few other observers, within a few years,
all being reduced to the epoch 1888.0. These 158 stations within.
the State and a few in neighboring States, taken from Mr. Schott’s-
oollections, have been utilized in preparing the isogonic chart accom-
penying this article. In drawing the curves no attempt has been-
made to satisfy all of the observations, but ouly such as pointed indis-
putably to a disturbance covering a considerable extent of country,.
and not purely local. It should be noted that the declinations given
in the list following and utilized in the chart, are the mean of the
declinations observed at several stations about the given locality, and:
that in making up these means, extreme results which showed evi-
dence of purely local attraction were thrown out.

No attempt will here be made to explain the disturbances shown
by the isogonic chart; some of the peculiarities of distribution ob-
served may be pointed out, but theories as to their causes would be
premature. A much larger number of observations would be neces-
sary to this end.

In southern New Jersey it may be noted that in the vicinity of
Philadelphia and Mount Holly the increase of declination going
northward is at about the rate of one degree in 4 miles, but else-
where it is only at the rate of ome degree in from 8 to 12 miles.

There seems to be a general deflecstion of the needle westward,
amounting to about half a degree, about Trenton, N. J., Philadel-
phia, Norristown and West Chester, Pa., from which it recovers
again at Lambertville and Doylestown.

There is an outerop of Archsan rock on this area of west deflection,
and it is as we approach this outcrop from the sand and clay regions

L
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that the more rapid increase of west declination above noted oocurs.
Generally, over southern New Jersey the distribution is very uniform.

On the Red Sandstone plain the only disturbances are in the vicin-
ity of the trap ridges, and here too we find a more rapid increase of
west declination as we approach the Archean Highlands. The dis-
turbances about some of the trap ridges are marked. The declination
at Tappan, near the New York line, is 7° 57/, while on top of Palisades
mountain, two miles east, it is 9° 02/, and paseing over the crest we find
along the bank of the Hudson 8° 10’. At Hackensack it is 7° 49/,
and a very uniform inorease oocurs in going east to the crest of the
Palicades at Linwood, where it is 9° 03’. Passing down to the bank
of the Hudson it falls back again to 7° 57’. At Weehawken also the
declination at the top of the ridge is 13° greater than in the valley
west, and about 4° greater than at the eastern foot of the Palisadee.
‘This tendency of the needle toward a perpendicular to the crest line
of the trap ridges is noticeable at other points also. At High moun-
tain, north of Paterson, it amounts to 45/, at the ridge east of Pomp-
ton to 13°, at Plainfield to 40/, at Martinsville to 30/, and at Goat
Hill, near Lambertville, to 15’ or less. A series of stations across
the Watchung mountains between Orange and Livingston gave no
evidence whatever of such a tendency, and the same is true of a line
across Rocky Hill between Princeton and Blawenburgh, Parely
local attraction was obeerved, however, at all of these points on the
trap. The effect of Palisades mountain was so continuous and well
verified, that it was thought best to exhibit it in the isogonic chart ;
but at other points it was not shown, being treated as ordinary local
attraction,

The greatest disturbance of the isogonic curves oocurs in and about
the Archman Highlands. Local attraction due to magnetic ore de-
poeits is very common here, making obeervations of the general
distribution difficult. In general it may be said that the needle
awings toward the axis of the Archman mountsin masses, which
increases declination on the southeast slopes and decreases it on the
northwest. The increase in declination in passing from the Red
Standstone up on the Highlands is about one degree. This tandency
of the needle toward the mountain is not so noticeable in the case of
Musconetcong and Schooley’s mountains. About Bartley, in Ger-
man valley, the needle seems to be deflected about two degrees west-
ward, and a line across from the ridge at Chester shows a rapid
increase in declination until the foot of Schooley’s mouptain is
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-veached, but on reaching the top of the mountain there is a decrease
-at onoe of more than two degrees. The declination in the valley at
-Greenwood lake and Newfoundland is from 1° to 14° less than it is
on the mountains either side.

Throughout the eastern side of Kittatinny valley the needle is de-
flected eastward from the normal position, This deflection amounts to
#° at Phillipsburgh, 13° at Belvidere and 14° at Vernon. Pochuck
mountain causes a8 marked disturbanoce, amounting to about 2° at a
maximum. Onoce out of the influence of the Highlands no disturb-
ances are noted on the west side of Kittatinny valley and on the
mountain,

Enough has been obeerved to show that a close relationship exists
between geological structure and magnetio distribution, that the prin-
-cipal irregularities in distribution occur in the vicinity of outarops of
Archsan or gneissie rocks, that the traps may cause equally great
disturbances, although as their extent is less in New Jersey than that
of the Archsan rocks, these disturbances are less noticeable, and that
disturbances due to either kind of rock are not confined to the actual
-outerop, but seem to be felt while the rocks are still below the surface.
This last suggests at once the query—may not detailed magnetio sur-
veys sometimes be made useful in the study of stratigraphical geology,
when the relationship between geological structure and the magnetio
forces comes to be better nnderstood? At all events the knowledge
-of the existence of these irregularities in magnetio distribution, carries
with it a nseful lesson to the land surveyor.

Oollection of Magnetic Declinations.

At the beginning of the study of this subject, inquiries as to ob-
-served declinations and change of bearing in old lines were sent out
to moet of the surveyors of the Btate. The results were meager,
although all applied to showed interest and a disposition to aid in
making such a collection. The Burvey is indebted to many of these
gentlemen whose names are mentioned in the remarks after the in-
formation which they contributed. Mr. A, H. Konkle, of Newton,
deserves special mention, as he was at considerable pains to prooure
the results sent, going into the field for that purpose. Where anthority
is not given the results were obtained from the magnetic survey, made
in 1887, by the Topographer.
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The Coast Burvey collections have been largely drawn npon and*
every available source besides. Naturally the publication of this
oollection will bring to light much more material, as did the early
collections by Mxr. Schott, but it is doubtful if much more is needed
_than is here given for the use of surveyors, for the great uncertainties-
introduced by the irregularities of distribution which have been
shown, make surveying with the compese in northern New Jersey
little better than guesswork, while where these irregularities do not-
occur, the decennial series of computed declinations for New York
and Philadelphia will be found to apply very cloeely. While the
effort is made to make this paper as useful as possible to the sur-
veyors of the State, it must be remembered that its primary object-
is to record the irregularities of magnetic distribution brought out by
a more than usually detailed survey, and to pave the way for an ex-
planation of their canses.

Atlantio County.

ATLANTIC CITY.
Declination
Date. West.

1860.6.  4° 54. United States Coast Burvey Report, 1881.
1885, (6° 48/.) Bchott’s computation, Report, 1881.

. 1887.8. 8°22. About the light-house. Several stations,

HAMMONTON.

1885.9. 5°53/. One mile northwest. Topographic Survey. (8ece Winslow,
Camden county,) ’

MAYS LANDING. .
1875. 5° 22/, Méan of 18 trials by West Jersey Association, court-house meri-
dian (corrected for local attraction).
" 1887.8.  (5° 88”.) South end of court-house meridian (local attraction).
18878  5° 556/. North end of court-house meridian.
1887.8.  5° 52/, Average about the village.

Bergen County.

DARLINGTON.
1879.6.  9° 40’. On brow of mountain, just west., Topographic Survey.

. EXGLEWOQD.
1889. 5° 88/, J. H. Serviss, re-survey of old road at Fort Lee.

18778,  7°53/. J. HL Berviss, observer.

18854,  8° 27/, J. H. Serviss, observer.

18878, 8°20/, Near Nordhoff station.
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Date.

4887.8.

1887.8.

1887.8.
1887.8.

1887.8.

1887.8.

1874.6.
A1887.8.

1883.6.

1874.8.

1887.8.

1887.8.

1885.6.

18468.4.
41885.0.

4885.8.

Declination

West.

8° 06'.

7° 497,

9° 08/,

7° B7/.

8° 4¢”.

8° 28/,

9° 18/,
9° 02,

9° N,

7° 42,

7° 577,

8° 09,

6° 80/,

4° 28/,
7° 9

7°03’.
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FAIRLAWN.
Vicinity of railroad station.

HACKENSACK,
From Maywood to the West Shore railroad.

LINWOOD.

Average for top of Palissde mountain, only slight variation.

At eastern base of Palisade mountain. There is a steady increase
of declination from Hackeneack to Linwood, at top of the
Palisades, then a fall of over a degree down the eastern foot.

MAHWAH.
West of the Ramapo river, at base and on top of mountain.
Vicinity of village.
PALISADES, N. Y.

Prof. E. A. Bowser, Boundary Survey.
Average on top of trap ridge. Not much local attraction on top,
but 2}° observed at one point on the slope.

BAMAPO, N. Y.
Top of High Torn. A. A. Titsworth.

SLOATSBURGH, N. Y.
Prof. E. A. Bowser, Boundary Survey.

TAPPAN, . Y.
On sandstone west of foot of Palisades.

TEANECK.
Average ou top of ridge.

Burlington County.

BASS RIVER.
H. 8. Haines.

BORDENTOWN.
At White Hill, United States Coast S8urvey Report, 1882,
At White Hill, Schott’s computatiop, Unitad States Coast Survey
Report, 1882,
In the town. Topographic Survey.
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Date.

1848.5.
1885,

1885.8.

1885.8.

1885 8,

1846.9.
1885.

1888.7.
1870.8.
1873.6.
1875.0.
1877.6.
1879.6.
1881.6.
1882.6.
1885.6.

1887.9.

1887.9.

1885.9.
1887.9.

1885.8.

1885.6.

1887.9.
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Deoclinatifon

West,

4 28,

7° 1Y/,

6° 53,

7° 18/,

6° 45,

4° 28/,
7° 09”.

&° 86/,
6° 00/,
6° 10,
8° 12/,
6° 8%/,

6° 50~.

6° 5%/,
8° 57/,

6° 51/,

6° 28/,

6° 18,
6° 8¢/,

6° 82/,

6° 57/,
6° 52/,

BRISTOL, PA.
United 8tates Coast Survey Report, 1883,
Schott's computation, United States Coast Survey Report, 1882.-

BROWN'S MILLS.
Topographic Survey.

COLUMBUS.
At Bishop's barn, 2 miles east. Topographic Survey.

ELLISDALE
At Stony Hill, near county line.

ILITTLE EGG HARBOR LIGHT,

On Tucker’s island, United States Coast Survey Report, 1882
Schott’s computation, United Btates Coast Survey Report, 1882,

MOUNT HOLLY.

Observations by West Jersey Burveyors’ A-ouauon, at meridian,.
in the court-house yard.

Mean of 10 observations with different instruments.

Mean of 15 observations with different instraments.

Mean of 10 observations with different instruments.

Mean of 16 observations with different instrmments,

Mean of 9 observations with different instruments,

Mean of 9 observations with different instruments.

Mean of 12 observations with different instruments.

Mean of 11 obeervations with different instruments.

Mean of 18 observations with different instruments.

N. B.—It seems that local attraction exists at the south end of
the county meridian to the amount of not less than 428/,
Hence, while the above are of interest as showing westward:
movement, they do not give absolute values correctly.

Obeerved on same point with instrument used in magnetic sarvey.

Mean about village on top of mount and northward.

SHAMONG STATION.
On Apple-pie hill. Topographie Survey.
Vicinity of village.
SMITHVILLE.
Topographic Survey.

. TUCKBRTON.
H. 8. Haines.

Vicinity of village.
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Oamden County.
Declination
Date, West,
BEBLIN.
18848, 5°46/. At Coast Burvey station, 2 miles northeast of village. A, A.

Titsworth.
1885.9. 5°385. At Coast Burvey station. Topographic Sarvey.

CAMDEN,
1887.8.  6°10/. Vicinity of Liberty Park.

HADDONFIELD.

1886.9.  8° 24’. Topographic Survey.
1887.8. 6° 10/, Southwest side of village,

WATERTORD,
18859, 5°49/. At village. Topographic Survey.

WIKBLOW,
1887.8. §° 57/, Vicinity of Winslow Junction.

PHILADELPHIA, PA., TROM SCHOTT'S TABLES.

1701. 8° 30/. Becull, 8ill. Journal, Vol. 28, 1838,

1710. 8° 80/. Th. Whitney, 8ill. Journal, Vol. 34, 1888.

1750. 5° 458/, Kalm’s Travels, reference as above.

1798. 1° 80/. Th. Whitney, reference as above, Also Brooks, Bill. Journal,
Vol. 23, 1888,

1802. 1° 80’. Howell, reference as above.

1804. 2° 00/. By several men of science, reference as above.

1804, 2° 10/. Th. Whitney, 8ill. Journal, Vol. 84, 1838,

1818. 2° 28/. D. McClure, reference as above.

1818. 2° 27/, Whitney, 8ill. Journal, Vol. 28, 1838,

1837. 8° 52/, W. R. Johnson, 8ill. Journal, Vol. 34, 1838,

18405. 8°87/. Dr. A. D. Bache, Girard College. Magnetic SBurvey of Pennsyl-
vania.

1841.7. 357 8° 54’. Reference as above. ’

18464.  8°51”. Dr.J. Locke, Girard College.

1855.7.  4°382%. C. A. Schott, Girard College, United States Coast Survey.

186268.  5° 00”. C. A. Schott, Girard College, United States Coast Burvey.

1872.8.  8°28/. A. H. Schott, Girard College, United States Coast Burvey.

1877.8.  6°02’. J.B. Baylor, Girard College, United States Coast Burvey.

1884.7.  6°22’. Edwin Bmith, Girard College, United States Coast Survey.
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Date.

1846.5.
1849.7.
1850.7.
1855.8

1857.7.

1874.5.

1881.
1885.0.
1887.8.

1887.8.

1846.5.
1885 0.

1846.5.
1885.0.

1872.6.
1884.9.

1887.8,
1887.8.

1846.5.
1885.0.

1846.5.

1885.

1846.5.
1885.0.
1887.8.
1883 5.

GEOLOGICAL SURVEY OF NEW JERSEY.

Declination

West.

3° 05”.
3° 057,
811,
3° 45,
8° 30",

4° 38/,

6° 08/,
§° 28,
5° 11,

5° 40/,

2 59/,
6° 80/,

20 597,

5° 80/,

4° 81,
5° 18/,

5° 15/,
8° 19/,

3° 08,
5° 84/,

3° 14,

5° 45”,

3° 04”.
5° 85,
5° 2¢/.
6° 05,

Oape May COounty.

CAPE MAY CITY.
United States Coast Survey Report, 1881, at light-house.
N. C. Price.
N. C. Price.
United States Coast Survey Report, 1881, at light-house.
N. C. Price.
United States Coast Survey Report, 1881, at light-house.
N. C. Price.
United States Coast Survey Report, 1882, Schott’'s computation.
Average of several stations between Cape May City and light-
house.
OCEAN VIEW.

Vicinity of railroad station.

TOWN BANEK.

United States Coast Survey Report, 1881,
United States Coast Survey Report, 1882, Schott’s computation,

Oumberla.nd~ County.

BRIDGETON.
United States Coast Survey Report, 1881, “ Hawkins,” just west
of Bowentown station.
United States Coast Survey Report, 1882, “ Hawkins ” Schott’s
computation.
Mean of 17 trials, West Jersey Association, county meridian.
Mean of 0 trials, West Jersey Association, county meridian.

On same county meridian used sbove.
Mean of several stations about town.

2GG ISLAND LIGHT-HOUSE.
United States Coast Survey Report, 1881,
Schott’s computation, United States Coast Survey Report of 1882,

GREENWICH., .

United States Coast Survey Report, 1881, at Pine mountain, 2
nailes north.

United States Coast Survey Report, 1882, at Pine mountain,
Schott’s computation.

PORT NORRIS,
United States Coast Survey Report, 1881.
United States Coast Survey Report, 1882, Schott’s computation.
Average of several stations.
At Maurice river light, 3 miles south.
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1887.9.

1887.9.
1887.9.

1387.9.

1847.
1878.

1870.1.

1885.9.

1887.8.

1846.5.
1868.0.

1870.0.
1874.6.
1888.6.
1887.8.

18468.4.

1887.8.

1867.8.

Declination

West.

8° 02",

§° 10”.

8° 05",
8° 00”.

8° 05/,

5° 85/,
5° 457,
7° 40,
7° 497,

PHYBICAL GEOGRAPHY. 169

Bassex County.

COOK’S BRIDGE.
Both sides of river.
N. B.—1It is noticeable that there is little variation on a line from
Orange to Hanover. The trap ridges appear to exert no
general effect on the needle, only local.

LIVINGSTON.
No effect observed from Riker hill,

ORANGE.

Vicinity of Orange and Llewellyn Park up to brow of mountain.

Crest of First mountain and valley west along Mt. Pleasant tum-
pike. Local attraction observed, amounting to 23°, on top
of mountain.

Crest of SBecond mountain, Mt. Pleasant turapike. Local attrac-
tion, amounting to 13°, observed on west slope.

NEWARK,

United States Coast Survey Report, 1881.
Reported by P. Witzel.

Observed by P. Witzel.

At Harrison.

Gloucester County.

CLARESBBORO.

5° 48/ (7). Wm. Haines.

5° 46/,

B° 45/,

8° 45/,

4° 48/,

4° 49/,

4° 48,
5° 11/,
8° 01/,
6° 02/,

CLAYTOX.
Topographic Survey.

NEWFIELD,
South of the village.

'WOODBURY.
United States Coast Survey Station Chew, 2 miles southwest of
village.
‘Wm. Haines, at court-house.
Mean of 23 trials, West Jersey Association, at court-house.
‘Wm. Haines, at court-house.
Mean of 15 trials, West Jersey Association, at court-house.
Mean of 4 trials, West Jersey Association, at court-house.
Mean of several stations northwest of village.
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Date.
1841.
18411,
18714,

1887.8,

1887.8.

1840.7.
1887.8,

1887.8,

1684,

1691,
1714.8.
1723,
1724.

1750.

1758, -

1789,
1824,
1834.
1887,
1840.5.
1840.6.

1841,
1844.6.

Declination
West,

8° 52/,
6° 06’.
7° 65,

7° 49,

8° 45/,

5° 53,
922,

8° b5/,

8° 45/,

8° 45,
8° 45/,
™ A.
7° 20,
6° 22/,

5° 00/,
4° 0.
4° 40",
4° 507,
5° 407,
5° 01/,
5° 58”.

6° 06’.
6° 18/,

Hudson OCounty.

JERSEY CITY.

W.C. Wetmore, U. 8. N. Bee Winfield's Land Titles. At court-
house.

Douglas’ map of city.

Delos E. Culver, Winfield's Land Titles.

HARRISON.

Top and east side of ridge. At west foot of ridge a value of
7° 35’ was observed.

SECAUCUS.
Along Paterson plank road.

‘WEST HOBOKEN.

United States Coast Survey, just west of monastery.

Average of top of ridge north of monastery. Much local attrac
tion exists hereabouts, due partly to natural, partly to artifi-
cial causes.

Along base of Palisades from Weehawken to Guttenberg. 9° 32~
was noted here at one station.

XEW YORK, N. Y., FROM FCHOTT'S TABLER

Philip Welles, Surveyor-Greneral. Report of the New York
Commissioners on the Connecticut Boundary, made in April,
1857. Sen. Doc. 168, p. 156.

On Staten Island. Geological Survey of New York, 1858, E.
Duxbury’s patent.

John Beatty, Deputy Burveyor, on map of Livingston’s Manor.
Q’Callaghan’s Doc. History of New York, iii., 414.

Q. Burneit. Prof. E. Loomi#’ collection, Sill. Journal, Vol. 84,
1888.

Cadwallader Colden. Report of Commissioners on the Connecti-
cat Boundary, 1857.

Mr. Alexander. Prof. E. Loomi#’ collection, 8ill. Journal, Vol.
84, 1888,

My, Evans, as above.

Mr. Evans, as above.

Blunt's map, as above.

Capt. Owen, as above.

Prof. J. Renwick, Columbia College, as above.

At Howard, Staten Island. United States Coast Survey.

At Bergen Neck station. United States Coast SBurvey. West
Hoboken.

Douglas' map of New Jersey.

United States Coast Survey at Columbia College.
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Date,
1848.7.
1846.3,
1865.6.
1855.8.
1855.6.
1874.6.

1886.8.

1883.8.
1887.9.

1887.9.
1887.9.

1887.8.

1887.8.

1887.9.

1887.9.

1887.8.
1887.8.

1883.8,

Declination

West.
8° 26,
5° 10,
6° 40”.
7° 02,
8° 28/,
7° 28/,

9° 00/,

7° 2.
7° 14,

7° 05,
7°1¥.

8° 59”.
8° 18/,

8° 55/,
711,

7° 5%,
7° 45,

8° 58/,

7° 467,
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United States Coast Survey at Columbia College.

United States Coast Survey at Bloomingdale Asylum,

United States Coast Survey at Governor's Island.

United States Coast Survey at Bedloe’s Island.

United States Coast Survey at receiving reservoir, Centrsl Park.

Report of Chief of Engineers, U. 8. A. Chart of Way Reef,
Hell Gate, 1875,

J. B. Baylor, United States Coast Survey in Riverside Park
[Not used on account of local deflection. Sch.]

Hunterdon OCounty.

CUSHETUNE OR PICKLES MOUKTAIN.
Topographic Survey at Geodetic station (Pickles),

FLEMINGTON.
Vieinity of town.

FRENCHTOWN.

At town sbove and below bluff.
From one to two miles northeast.

GLEN GARDNER.

One mile northeast of village, local attraction amounting to 10°
observed hereabouts.

HIGH BRIDGE.
One mile northwest of village.

LAMBERTVILLE.
Vicinity of town.
Crossing trap ridge from one to three miles southesst of town;
local attraction of 45/ obwerved, with a slight tendency to
throw the needle away from axis of ridge.

LEBANON.

Vicinity of Potterstown and Lebanon.
On mountain 1 to 2 miles southeast of Cokesbury. No general
effect is observable in approaching and mounting Fox hill.

PATTENBURG.

Vicinity of village. Musconetcong mountain attracts the needle
about here and Valley station, up both slopes,

POTTERSVILLE.
On hill 1 mile southwest,
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VALLEY STATION, CENTRAL RAILROAD OF NEW JERSEY,

Declination
Date. West.

1887.8.  7° 04’. Half = mile north of station, in valley.

1887.8.  6°28”. At foot of Musconetcong mountain.

1887.8.  6°42’. Crest of Musconetcong mountain, Varies from 5° 17/ to 7° 57/
(local attraction).

Mercer County.

HAMILTOX S8QUARE.
1885.8.  6° 58’. Topographic Survey.

HIGHTSTOWN.
1887.8.  7°18’. Bouth and west of village.

PRINCETON.
18105. 7°00’. Sillimau’s Journal, 1838. (This seems erroneous.)
18528.  5° 82’. At Mt. Rose, 8} miles northwest of village. United States Coast
Survey.
1887.9. 7° 09’. About the village.
1887.9.  7°2l”. Crest of trap ridge north-northwest of village. Local attraction
amounting to 30’ observed.

TRENTON.
1887.8. 7°13’. East of city, extending to Pond run.
Middlesex Oounty.

JAMESBURG AND VICINITY.

17861, 4° 89/,
1795. 11|
1799. 2° 48/,

1816 8° 12/, Henry M. Thomas. Bearings of old lines.

1828. 8° 50”.
1829. 8° 527.
1887. 7° 25,

NEW BRUNSWICK.
"1800. 2° 24/, Bearings of old lines, taken by Geo. Hill
1804. 2°30’.  Bearings of old lines, taken by Jas. M. Cobb.
1811. 3°19/.  Bearings of old lines.
18148. 8°07/.  Bearings of old lines, taken by Geo. Hill.
1815.9. 3°13%/.  Bearings of old lines, taken by Geo. Hill.
1830.5.  3° 34/ (7). Bearings of old lines, taken by Geo, Hill.
18366. 4°40’.  Bearings of old lines, taken by Geo. Hill.
1838.5. 4°45’.  Bearings of old lines, taken by Geo. Hill.
1846.0.  5° 23/ (?). Bearings of old lines, taken by Geo. Hill.
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1848.6
1860.8.
1863 0.
1864.
1866.
1870.
1880.
1884,
1888.
1887.
1887.8.

1880.0.
1885.5.

1887.9.

1765.8,

1887.9.

1840.8.
1844.0.

1887.9.

1688.0.
1728.

1842.7.
1844.1.
1855.6.
1878.9.
1879.5.
1885.8.
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Deolination

West.

§° 10%.
5° 28/,
6° 09”.
6° 10v.

Bearings of old lines, taken by Geo. Hill.
Bearings of old lines, taken by Geo. Hill.
Old deed ; reported by Geo. Hill.

Prof. Geo. H Cook, at county meridian.

6° 00 (2). T. N. Doughty.

6° 24/,

7° 15/,
7° 80/,
7° 80,
7° 82,

7° 84,

4° 10/,
7° 49,

7°1¥/.

4° 45,

7° 85/

5° 20/,
B° 89/,

T2,

9° 00-.
7° 20/,

5° 82.

§° 51/,
8° 11/,
0.

7° 89/

Bearings of old lines.

Prof. E. A. Bowser.

Jas. M. Cobb.

Geo, Hill.

Geo. Hill.

Observed at Rutgers College, and at several stations northward.

PERTH AMBOY.

H. 8. Haines. Change in bearing of old line at South Amboy.
G. H. Blakeley.

Monmouth County.

FREEHOLD.
North side of town,

IMLAYSTOWN.
John Lawrence, at his house.

MOBGANVILLE.

At village and at Beacon Hill station. This hill of gravel, etc.,.
has no effect whatever on the needle.

MOUNT MITCHELL—NAVESINK PARK.

United States Coast Survey.
United States Coast Survey.

RED BAKK.
South and east of town.

SANDY HOOK.

Geo, Keith. Records of Proprietors of I"An Jersey.
Lewis M. Evans, from map.
United States Cosst Survey.
United States Coast Survey.
United States Coast Survey.
United States Coast Survey.
United States Coast Survey.
United States Cosst Survey.

NEW JERSEY GEOLOGICAL SURVEY




174

Date.

1884.7.

1884.9.
1887.9.

1887.8.
1887.8.
1887.8.
1887.8.

1880.0.

1887.9.
1887.9.

1880.0.
1887.8.

1887.8.
1887.8.

1887.9.
1887.9.
1887.9.

1887.9.

1884.8,
1884.8.

1887.8.
1887.8.

GEOLOGICAL SURVEY OF NEW JERSEY.

Declination
West.
BEABRIGHT.
7°12’. G. H. Blakeley.
BEA GIRT.

6° 59/, Q. H. Blakeley.
7° 09/. Extending 1 miles inland.

Morris County.

BARTLEY.

4° 08/, On Schooley’s mountain slope, three-quarters mile west of store.

9° 48/. West side of the valley.
9° 03’. East side of the valley.

8°29’. Top of ridge east of valley, road from Chuter to Flanders.

BUDD'S LAKE.
6° 42’.  One mile east, at top of mountain,

BOONTON.

8° 08/, Southeast of town in valley.
8° 27/, Top of hill north of town.

CHESTEB.
7° 08’. On Seward’s hill, near cross-roads.
7° 58/. At the cross-roads.

There seems to be a constant and rapid increase from here across
the valley to the base of Schooley’s mountain, amounting to
nearly 2° in 3 miles, then a decrease in climbing the mountain.

DOVER.

8° 58/, At the town.
8° 20/, On gravel terrace, 1 mile west,

GILLETTE.

7° 53/. One-half mile east of station.
7° 54’. In Great swamp, one-half mile north of Long hill.

9° 3¢/. Crest of Long hill, 1 mile northeast of Gillette railroad station.

HANOVER.
8° 01/. Average of 4 stations east and west of river.

LAKE HOPATCONG.
8° 26/, Bertrand island. G. H. Blakeley.
8° 15/, Shippenport. G. H. Blakeley.
7° 49/. Acroes head of lake south and west of Hurdtown.
8° 34’. Heed of Henderson cove, east foot of mountain
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Declination
Date, ‘West.
MORRISTOWN,

1887.9.  8° 12/, On mountain just west of borough limits.
1887.9. ~ 9°00/. On drift at eastern borough limits, nerth of the Whippany.
1887.9.  8°33’. South of Horse hill.

NEWFOUNDLANXD.

1887.8.  7° 57/, Crest of Green Pond mountain, 1 mile southwest.
1887.8. 7° 81/, West base of Green Pond mountain.
1887.8.  7° 58/, At Oak Ridge village.
1887.8. 9° 41/, On mountain 1 mile south of Holland school-house.
Change in bearings of lines surveyed about 1800 from 4° to 4}°.
Horace Chamberlain.

POMPTON.

1887.8. 10° 47/. Top of teap ridge southeast of steel works.

1887.8.  9°16’. Village and 2 miles west in mountain south of Bloomingdale.
Local atiraction amounting to 20/, but no marked difference
between mountain and valley.

SCHOOLEY'S MOUNTAIN.
1887.8.  6°25. One mile northeast of the mineral spring

Ocean Oounty.

BARNEGAT LIGHT.

3860.8. 5°24’. United States Coast Survey, Report of 1881.
1880, 8° 57/. A.P. Irons.
1885, 7° 18/, Bchott's computation. United States Coast Burvey Report, 1881.

BARNEGAT VILLAGE
1887.9.  6° 527, At village.

FORKED RIVER.

18765,  6°08/. Moore. Bee United States Coast Survey Report, 1882,
1885.0.  6° 47/. Schott's computation, Report, 1882.

HARVEY OEDABS—LOXG BEACH.

1860.86.  5° 18/, United States Coast Survey Report, 1881.
1885.0. 7°1%. Bchott’s computation, United Btates Cosst Burvey Report, 1881.

NEW EGYPT.
1887.9.  6°56’. North of village.
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Date.

1880.
1887.9,

1745.

1887.9.

1882.6.

1887.8,
1887.8.
1887.8.

1883.6.

1868.7.

1869.1..

1887.8.
1887.8.

1887.8.

1874.6.
1874.6.

GEOLOGICAL SURVEY OF NEW JERSEY.

Declination
West,
BEABIDE PARK,

7°14/. A, P. Irons, at Capt. J. Reed's house, south of village.
6° 58/, At the village,
WEST CREEK,

5° 25’. Dennis. John Lawrence’s notes.
Norx.—The true bearing of Lawrence’s line from here to
Collier's Mills, 30 miles, is N. 14° 42 W, Lawrence ran on
a magnpetic course of N. 8° 19/ W., which shows a decli-
nation amounting to 5° 28/, and verifies the above observa-
tion conclusively. C.C. V.

WHITINGS.
7° 097. About the village.

Passaic Oounty.

BEARFORT MOUNTAIN.
8° 00/. At United States Const Survey station. Topographic Survey.

GREENWOOD LAKE.

7° 40/. At extreme south end of lake.

8° 03/, Foot of Bearfort mountain. Warwick turnpike.

8°34’. Central ridge of Bearfort, just south of turnpike. A gradual
increase going west.

HIGH MOUNTALX.
9° 08/. Trap ridge north of Paterson. A. A. Titsworth.

PATERSON.

6° 37/. A. A. Fonda; reported by J. T. Hilton, C.E.
6° 87/. Theo. Ryerson ; reported by J. T. Hilton, C.E.
7° 51/, North of Hawthorne station,

8° 08/, As Fairlawn station.

POMPTON.
9° 16/, In valley at village.

STATE LINE.

7° 14/, At Longhouse creek.
6° 02’. On Bearfort mountain.
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. Salem County.
Declination

Date. West, .
CHURCH 8 LANDING.
1846.4. 5° 49/ (2). United States Coast Survey Report, 1881.
1885.0. 8° 32/ (7). United States Coast Survey Report, 1882, Schott’s computation.

DELAWARE CITY, DEL.
1842.5.  3°80’. Barnett; Philadelphia, Trans. Roy. Soc., 1874.
1846.5. 3°17/. At Fort Delaware; United States Coast Survey Report, 1881..
1885.0. 5° 48/, United States Coast Survey Report, 1882; Bchott's computation
for Fort Delaware.

SALEM,
1887.8. 5° 42/, North side of town.

WILMINGTON, DEL.

18464, 2° 81/. United States Coast Survey Report, 1881.
1875.5.  3° 44’. United States Coast Survey Report, 1881,
1885, 4° 25/, United States Coast Survey Report, 1882, Schott's computation.

SBomerset County.

BLAWENBURGH.
1887.9.  7° 86’. In vicinity to beyond Bkillman’s,

MIDDLEBUSH.
1884.9. 7°1%. G. H. Blakeley.

SOMERVILLE.
Observations reported by Joshua Doughty, Jr,

1864. (7). 5° 30. C. W. Van Nuys, observer.
1864.9. 6°00/. W. W. Drake, observer.
1865.3.  6°15. Ab'm Stryker, observer.
1865.4. 8° 40/. H. Cook, observer.
1865.8.  5° 49’. Isaac P. Lindley, observer.
1865.9. 5°55/. Jacob Wyckoff, observer.
1866.9.  5° 50’. Peter N. Van Nuys, observer.
1866 5. 6° 15/, D. Annin, observer.
1867.3.  6° 00/. 8. Gano, observer.
18675,  5° 50’. Jacob Wyckoff, observer.
1867.8.  6° 00/. 8. Gano, observer.
1887.9.  5° 50’. Peter N. Van Nuys, observer.
1868.8. 5° 58/, 8. Gano, observer.
1869.3.  6° 00/. Joseph Thompeon, observer.
1869.5.  6° 00’. Joshua Doughty, Jr., observer.
1870.1.  6° 00”. Joshua Doughty, Jr., observer.
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Declination
Date. West,
187384.  6° 27/. N. McConaughy, obeerver.
1887.8. 7°19’. From 1 to 3 miles north of town.
From the above the following series has been deduced :

1864, 5° 47/,

18865. 5° 507,

1888. 5° 63/,

1867. 5° 54,
1868. 5° 687,
1869. 6° 00,
1870.. 6° 08’.
1875. 6° 25,
1880. 6° 46’.
1887. 7° 19/,

1887.9.  7°15’. Foot of First mountain, north of town.

1887.9.  6° 42/, Crest of mountain above. A value of 5° 56/ observed on face of
mountain. )

1887.9.  8° 82/, In Washington Valley, 1 mile west of Martinsville. A value of
5° 81/ observed ou north slope of First monutain.

1887.9.  7°05’. On crest of S8econd mountain, southwest of Mt. Horeb church,

1887.9.  7°85’. Just north of Mt. Horeb church. An apparent tendency of both
trap ridges to repel the needle.

Sussex County.

ANDOVER.

1881.7.  6°25’. Hill just west of village. Topographic Survey. Mr. A. H.
Konkle says that lines in Sussex and northern Warren
counties run between 1790 and 1815 require a correction of
from 4° 15/ to 4° 20".

CARPENTER'S POINT.

1878.8.  7° 05’. United States Coast Survey, at Tri-State rock.

1874.8. 7°01’. Prof. E. A. Bowser, at same place.

1884.8.  7°51’. Topographic Burvey.

18878. 7°B50’. At Tri-State rock and on east side of river.

1889.1. 4°40’. Two and a half miles south of here a line bore in 1889.1, N. 44°
80’ W., and in 1887.8, N. 41° 86’ W. Another line bore in
1889.1, 8. 45° 80/ W., and in 1887.8, 8. 48° 50V W.

CULVER’S GAP.

1887.8.  7°19/. On turnpike, one-half mile west.
1887.8. 7°20/. Crest of mountain, south of gap.
1887.8.  7°268’. Summit of turnpike, 1 mile east of mountain,
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Date.

1887.8.

1884.8.

1887.8.
1887.8.

1882.8.

1887.8.

1887.8.
1887.8.

1874.6.

1884.8.
1887.8.
1887.8.

1887.8.

1887.8,

1874.6,

Declination

Weat.

7° 29/,

8° 18/,
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DECKERTOWN.

Irregular variations of 10’ within & mile. This is the value st
three stations within a radius of half a mile of the center of
the village.

DINGMAN'K, PA.
Topographic Survey.

FRANKLIN FURNACE.

6° 36/ t0 7° 47’. Brow of mountain near Two Bridges.

7° 8%,

7° 04/,

7° 507,

7° 11,
7° 257,

6° 45/,

6° 56”.
7° 06/,
7° 21,

7° 08/,

7° 39/,

5° 09/,

At village. Local sttraction amounting to 1 degree obeerved.

HAMBURG,

One mile south of village, west side of Wallkill. Topographic
Survey.

HIGH POINT.
Top and west elope of mountain.

LAYTON,

On Pompey ridge, east of its crest line.
In valley at village, 1 mile east of above.

LIBERTY CORKER, N. Y.
Prof. E. A. Bowser. Boundary Survey.

MILFORD, PA., AND MONTAGUE, K. J.

Topographic Survey.
Near the bridge, both sides of the river.
At the “Brick House,” Montague.

MONROE CORNER,
Just east of cross-roads.

MOUNT SALEM.

From 1 mile southwest of the village westward to the foot of
Kittationy mountain a slight increase is observed.

NEAR WAWAYANDA MINES.

Prof. E, A. Bowser. Boundary Survey.
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Declination

Date.

1881.8.
1888.4.
1884.9,
1885.4.
1886.0.
1886.8,
1887.0.
1887 4.
1887.9.
1887.8.

1874.6.

1887.8.
1887.8.
1887.8.
1887.8.
1887.8.

1874.6.

1887.9.
1887.9.
1887.9.

1887.8.
1887.8.
1887.8.

1887.8.

West,

7° 017,
7° 02/.
7° 05/,
7° 117,
7° 08/,
7° 08’.
7°17.
7°17.
717,
7° 2V,

8° 03’.

2° 52/,
8° 15/,
6° 417,
7° 08/,
9° 08,

3° 12/,

7° 40/,
8° 18/,
70 42/,

9° 00/,
8° 18/,
7° 457,

5° 3%,

NEWTON.

A. H. Konkle, observer.
A H. Konkle, observer.
A. H. Konkle, observer.
A. H. Konkle, observer.
A, H. Konkle, observer.
A. H. Konkle, observer.
A. H. Konkle, observer.
A. H. Konkle, observer.
A. H. Konkle, observer.
Just south of village.

UNIONVILLE, N. Y.
Prof. E. A, Bowser. Boundary Survey.

VERNON
Brow of Wawayanda mountain, above village. Local attraction.
Between village and railroad.
West side of valley, one-quarter mile"from meadow.
Eastern foot of Pochuck mountain.
Summit of Pochuck mountain, east of head of Decker pond.
Both mountains seem to attract the needle here. The value,
6° 41/, is probably least influenced by this attraction.

WABWICK MOUNTAIN.
Prof, E. A. Bowser. Boundary Survey.

Union County.

PLAINFIELD.
South and west of town.
Crest of First mountain, south of Stony Brook gap,
Crest of Second mountain, road to Union village. Local attrac-
tion of 1° 40/ observed. The only effect of the trap ridges
here is apparently local and irregular.

‘Wharren County.

ALLAMUCHY.

On slope of mountain, road to Waterloo

At west side of village,

In valley, 2 miles northwest. There appears to be a steady in-
crease going toward the mountain.

BELVIDERE.

There is a steady decrease going southeast, which amounts to 507
at & point on the mountain 1 mile east of Oxford church.
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1767.
1784.
1789.
18415,
1851.
1874.5.
1878.2.
1881.2,
1882.7.
1884.0.

1887.8.

1841.6.
1885.0.

1887.8.

1887.8.

1887.8.

1866.1.
1868.2.
1870.1.
1881.8.
1886.3.

1881.8.
1887.8.

1881.7.

1887.8.
1887.8.

Declination
West,

8° 30-.
2° 68/.
1° 52/,
3° 26/,
8° 50V,
5° 207,
5° 87”.
5° 52/,
6° 057,
6° 06/,

7° 25/,

8° 88/,
e° 87/,

8° 25/,

8° 50-.
7° 02/,
8° 03/.1
6° 10-.
6° 18/,
8° 58/,
7° 117,

4° 45/,

8° 10/,

8° 00”.

6° 86/,
7° 05/,
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BETHLEHEN, PA., SCHOTT'S TABLES,
R. W. Walker, from bearings of old lines.
Reference as above.
Reference as above.
Prof. A, D. Bache, at Easton, Pa.
R. W. Walker, from bearings of old lines.
Dr. T. C. Hilgard, near Lehigh University.
R. W. Walker, from bearings of old lines
Prof. C. L. Doolittle, Lehigh University.
B. W. Walker, deduced from 80 observations by students.
R. W. Walker.

BLAIRSTOWN.

Average of both sides of valley of the Paulin’s Kill.

EASTON, PA.

United States Coast Survey, Report of 1882.
Schott's computation, Report of 1882,

HACKETTSTOWN.

Top of Schooley’s mountain, 1 mile northeast of the mineral
sprivg. Local attraction amounting to 8} degrees observed.
Declination equals 3° 08/ at brow of mountain west of this

point.

On knoll south of village. West of the limestone quarries 8° 27/
was observed.

Top of mountain just west of village.

HARDWICK TOWNSHIP.

Obeerved by A. H. Konkle at a point 2§ miles northwest of
Marksboro, and 3 miles northeast of Blairstown.

JENNY JUMP MOUNTAIN.
Near south end of mountain on crest.

PHEILLIPSBURG.
At several stations north and east.

WARRBRENVILLE.
Hill just west of village.

WATER GAP.
At Water Gap House, Pa.
At Portland, Pa.
There is a uniform increase in passing down the river through
the Water Gap from Water Gap railroad station to Portland.
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Magnetic Dips and Intensities.

In Appendix No. 6, United Btates Coast and Geodetic Sarvey
Report for 1885, will be found a complete ocollection and discussion
of magnetic dips and intensities for the United States, by Chas. A.
Schott, Assistant, Although this paper has to do principally with-
declination and its distribution, the collection of dipe for New Jersey
may prove useful to some in this connection.

Magnetio Dips and Horizontal and Total Magnetio Intensities in-

New Jersey.

l Reduoed to 1885,
STATION. 4 g 3

: HE Byl ¢

il |1 s |EE
Cape May Light-house,.....cccersemssucenes| 1848.6 71°25.8| 4.265 18.36
Cape MaY Light-hoUse..ucmumesomerrmere| 18866  7108¢%4] 4.182) 18.28| { 70°.09| ¢.904] 1321
Cape May Light-house.......ccccocrcrsncensees|  1874.8 71°02%.b| ¢.288( 13.48
Town Bank., 18468 71°2%.6] 4.269| 18.88!| 70°.88' 4.334/ 18.98
Egg Island Light-house.....ccusussorneseeeee| 18485 710 48/.1] 4.206| 18.48 71004) 4.271| 13.28
Port Norris, 18466 71°8¢.8| 4.211] 18.88 71915 4.278] 18.24
Atlantic City. 1960.6)  71°47.0| 4.206 m«sE 71°.18 4288 18.29
Pine Mount (near Greenwich)............. 1846.5| 71°041.4[ 4.287 umz 719.18| 4.206| 18.83
Long Beach 1880.6|  7TIOB8.5 4.156 1843 | 787 40| 1827
Tuckerton 18460 72°012.8| 4.068) 18.80:  71%.69| 4.129] 18.14
Church Landing, 8alem county..........| 1846.4|  71°022.0] €811 1849 70°.88| 4.877| 18.35-
Barnegat Light-house. ..ccrvvresrrcesearnnres]  1860.7| 720 052.8| 4.108 u.ae;[ 71°.49| 4.101] 13.20
Chew, near MARKIA ....cvermeeones 720 14'.4| 4.105 xus“ 71°.78] 4.171] 18.81
White Hill 72008.2| 4.147| 1850  Y1°.59] 4.718| 18.34
Trenton 1841.8|  71°59.0| 4.196] 13.56 710.48) 4.242( 18.34
Princeton College. 1880.7) 72°47.1| 4.041] 18,55
Princeton, behind College. .. 18428| 720 48.5{ 4.010(18.50¢
Princeton, near College. 1848.5] 729888 4222|.cceemne
Princeton, near College.......csmemicmres)  186.0] 720 805 ecooms [cevsruses 70.17| 4110 18.3
Prinoceton, near College........munsn..| 1846.4] 720 40.2| €.016] 18.48
Princeton, Potts’ WoOdR....cccueoneersrasennns| 18444 ;2221}:; g‘% g‘ﬁ
Princeton, on Rocky Hill (trap).-ceeeme| 1844.4] 72°85%.0| €.049| 18.58
Mount Rose (L08P)urcmmsmsrmemerresssmeseoe] 186261 72042781 4.190] 18.90{)  72°.16' d.2u1| 1878
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Magnetic Dips and Horizontal and Total Magnetic Intensities in
New Jersey—Oontinued.

Reduced to 1885,
~ BTATION. 38 3
5 .
i| s [3H3] & 4
] a || & A |&| |8
Sandy Hook 18408| 72°37.9| 4.077] 13.68
Sandy Hook 1865.8]  72052.0) 8.917| 18.80 moss| ol 1816
Sandy Hook 1878.9] 729208 4.040 19.48 )
Sandy Hook 109.6] 72009.3| 4.078 13.80
NeW BruDSWIOK. oo vecrcomemmrsmermmmnemeee|  1844.4] 720 487.3( 4.008] 18, 7°.q 4.0&1 1.0
finake Hill 1804.3]  TIOWlenrlsriosens|] T2 errrsnavserrmn
Newark 18418 20485
Newark, Washington PIace......ceceeemee| 1844.3 7° 80,2
720.81 4.087) 18.29

Nowark, 0n the DOCK .....c.cccrsvsrecrcrse |  1844.3 72° 4.8
Neowark 1846.4 72° 52'.3| 8.
Fort Lee. 1844.8) 120410 1017

70 17.0
Paterson 18448 to O

76° 00".0

Secular Change of Magnetio Declination.

Mr. Charles A. Schott gives, in Appendix No. 12, Report of United
States Coast and Geodetic Survey for 1886, a collection of declinations
and a discassion of the secular change for the United States, which
leaves little to be desired for the use of the surveyor. This work has
been largely drawn upon for the following material necessary to make
the results of the Magnetic Survey as useful as possible to the New
Jersey surveyor. Matter of local interest has been extracted and to it
has been added the information derived from the Magnetic Survey.

Table of Decennial Values of the Magnetic Declination.

The values given below will be found useful when old lines have
to be retraced. The amount of declination varies often two or three
degrees within two miles or less, but the change of declination, from
year to year, will be found to be practically the same over quite large
areas. The values at New York, N. Y., Bethlehem, Hatborough and
Philadelphia, Pa., were carefully computed by Mr. Chas. A. Schott,
and are given in Appendix No. 13, Report of the United States Ceast
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and Geodetic Burvey for 1886. The series for New Jersey county
seats were obtained graphically by reducing all of the obeervations
available in the vicinity to that locality, and constructing an average
ocurve with due attention to curves for New York and Philadelphia,

Decennial Values of Magnetio Declination.

! . d g :

s e |45

Yszag. :5: _§ g :E‘ E

2 2 it =
5 3 i | 2 | &

Z _;2 -2 & 8
1800...000000cesnnerscnrracrescasance sevansosst ¥8%2 00/ | scoerens | severener | cereecen *3° 00/
1610....cc000venese veenerssrncscraseinanrones| 8% 00/ | wercerrnn | veraseers | oreren 4° 00/
1620...c0useenvsesserccsrenrsonnsssnsoncrasce] 62807 | wrieivnee | conener B 4° 30/
1630...... tossssancearessessnssnseses seresaane T2 007 | wevverree | seencrnss | eneeseres 5° 00/
1640 crensesassmrasennriereraerarans .| 7° 80/ 5° 30/
1850, 0010e000snsnsssenscasnensons sossssans vl 82007 | ovrcene | crverenen | woreorens | 6° 00
1860........coreeusasssecoserssorarasnsaecss| 82 80 | oiorusns | vecnae voo | aeereee | 630
1670.cceemursnserernersoansaseransanes veecores 8° 64/ eeeass | nesensess | ‘esseienn 6° 36/
16880 .....ocvenneiiirnninccarsanersscannanen| 82087 | Loinrea. | 8218/ | ........ 6° 30/
1880..cccueenenenecsnrercssssnsnassssasares| 92007 | voincrrns | 82127 | e .| e
1700.0uceemeernecs - eres| 8942 | e | TOB4 | 8012/ | 6000
82127 | cieveenne 7°80/ | 7°48/ 5° 30/
TO4Y | revvennn | TOOW | P24 | 4054°
7°187 | cevvreens | 6°247 | 6° 48/ 4° 12/
6° 427 | ....couee 5°427 | 6°12/ 8° 30/
6°00” | 6°06” | 4°48” | 5°18” | 2048’
1760.c0cunes veee suaens vecsensnnesiurens .| 8°187 | B°18/ | 3°54’ | 4224 | 2°1%
1770usuerumcrennssaresocrsessuerennsnennes| 4°427 | 49307 | 8°067 | 8°86/ | 1°88/
1780.ccucvcrimriesinecererracusnoresnnsesans 424 | 8°4% | 2224/ | 2048/ | 1°12
1790..c0ueunee veseres secenne coseesencnennnnans| 4°247 | 3°087 | 2°007 | 2°18/ 0° 54/
1800...ccearenieenisnenienrsiasesscenes ses .| 4°187 | 2°86/ | 1°48/ | 2°06/ 0° 48/
1810 cconerainniniieen ceoosnassnse seosrsseres 421 2018 | 22000 | 2° 09/ 0° 54/

* Resulta for the seventeanth century are very doubtful.
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Deocennial Values of Magnetic Declination—COontinued.

. 4 A
” d o A g
Z B = ) 8'
y T & = —
Year. 5 E’ 2 < 8
el 2 .8 "s Fd.--'
B g 3 | &4
z K] m [ 8
1820.ccccaicraccrncceransnisoninnncicancenans.| 4°317 | 2°18/ | 20307 | 2° 26/ 1° 08/
4°55” | 2°307 | 3°00/ | 2°66/ |  1° 30/
1840...c00c00eree vesseresesenssenss vessennses] D° 8687 | 2°54/ | 3°42/ | 8°28/ 2 02/
1880...c00ccinnsieresrnseccenneonssanne wees| 6°217 | 3°27/ ) 4°217 | 4° 04/ 2° 89/
1860 .ceveecnirraree vansrcanan veravennecnenes| 082587 | 4°417 | 5°00/ | 4° 44/ 8° 20/
1870 vesrneres 7°28” | 5°00/ | b°42/ | b5° 26/ 4° 02/
1880. cciuncin conrsancotarscnens vecaserensesac 7°86’ | 6°51/ | 6°42 | 6°12 4° 48/
1890 ....... reecrscrresstsenseannsnsencasens] 80 24/ | 6° 40/ | 7° 86/ | 6° 58/ 5° 20/
1895...... sesesercrssaesnsnses eveeserennnssses| 8°427 1 7902/ | 70547 | T 24/ 5° 88/
Decennial Values at Oounty Seats.
£ 5 c B
Yzar. g 2 2 o g
m - =2
£ g B g 3
o o (=]
z @ z = B
1800, ccusescrmescsrcaonsntaconereonenasarnes] 32007 | 2° 417 | 3°06/ | 2°14/ 1° 4¢/
1810.cuecnecucneinescniencnas srarnesreosns o] 8°037 | 2°44/ | 8°08/ | 2°17/ 1° 43/

. 8°19/ | 8°01/ | 3°82 | P34 | 2000
1880..cuveriererinerssennnncs coronssuonerenens| 3°487 | 3020/ | 4012/ | 8008/ | 2029/
1840, ucueerecreres sonnvanssanensssrasencanes 491’ | 4°08/ | 4°52/ | 3°86’ | 3°02
4577 | 4°89/ | 5°18/ | 4°12/ | 8o 3%
5°87/ | 5°19/ | 5°46/ | 4°52' | 4°18/

1870, uuisceeeisraserererecasaneernsnne ceesees] 6°187 ( 68°017 | 6°80/ | 5° 84/ 5° 00/
1880.cceeeeiricaner iornrenes caranevnrsnansnes J 6°58 | 6°47/ | P15V | 6° 20 §° 46/
1880.cceieiiieenrcniorsoeronces sonennnranenns 7028/ | T°88/ | 7°407 | 7°08/ 8° 82/
1895 weeess] 70487 | 7°0567 | 7°568 | 7°32/ 6° 58/
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For the other county seats the valaes raay be found approximately
as follows: Belvidere, 1° 49’ less than Newton; Bridgeton, 1° 10"
less than Philadelphia; Camden may be taken same as Philadelphis ;
Cape May Coart House, 30’ less than Woodbury ; Elizabeth, 28’ less
than New York; Flemington, 5’ less than Somerville; Freehold, 29/
less than New Brunswick; Hackensack, 26’ less than New York;
Jersey City, 18’ more than New York; Mays Landing, same as
Woodbury ; Morristown, 21’ more than New York; Mount Holly,
see table; Newark, 28’ less than New York; New Brunswick, see
table; Newton, see table ; Paterson, 25/ less than New York; Salem,
20’ less than Woodbury; Somerville, see table; Toms River, 32’
more than Mount Holly ; Trenton, 25’ more than Philadelphia.

Any other points may be obtained approximately by obeerving the
difference between the recorded declinations as obeerved by the Topo-
graphic Survey in 1887 for the given station and for the nearest
station given in the above list or tables,

Solar Diurnal Variation.

This is the only other important change in magnetic declination,
beside the secular change above considered, which is regular enough
in character to be taken into account in obeervations. It consists of
a swing of the needle through the 24 hours, averaging 8’ at Phila-
delphis, and varying from 103’ in Aogust to 6’ in November. It is
generally so much within the limits of aocuracy of ordinary sur-
veyore’ instruments, and disturbances too jrregalar to be allowed for,
bat greater in amount than the daily range, occur so frequently that
it may as well be neglected in ordinary surveying. In all observa-
tions for magnetic declination, however, it should be taken into
acoount, and as it is to be hoped that these may be more frequently
made in the future, the following table is appended. It is taken from
a more extended one in the United States Coast Survey Report for
1875, p. 263. The 4 quantities are to be added to all west declina-
tions and the — quantities subtracted, to reduce them to the mean
value for 24 hours.
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Corrections for S8olar Diurnal Variation at Philadelphia, Pa.

187

TAM | 9A M
JANUBTY. ev.cvreecrsseesscerraes +17.2
February...cccccocernrvecsnnnnne 4179
March...co.coerninirenncennenens +22.9
P 1 A cvveens | 4875
.1 (5 SOOI 4427
JUDG . veirrerescrneriecanens vee| 4570
P 1111 +5/4
August........ serssnesnesesesnes +57.7
September .......ceccenerevens 445
October ..oceevereivissneeenennes +127
November.......css.. oenrrens +127
December .......ccceervrnvenen. +1/0

+27.5
+2'5
4874
+3/4
432
+3.8
+4.0
+8%.7
2.8
+17.9
4175
+17.6

11 A, M.

40’3
+02.2
+07.6
+171
4179
+12.7
+15
4279
+37.2
+0/.8
+171
+0’3

1p.Mm [ 3. M | P M.

—3’4 | —2'56 ~02.9
—80| —24t —1’2
-3’9 —8.2| —1l'6
-5l | —4.8 —1/.8
=511 —3/.9 —17.2
-5’0 —88! —1’6
—5’8| —4/5| —2.0
—6'3| —8%8| —0.9
~556 | —8.0| =08
-2 —202| —0/8
-2/8 | =19} -0’6
—30| —2/8| —06

The other periodic variations are the annual, amounting to 14,
minutes of arc, and the lunar diurnal, with a range of 27 seconds.
and two maxima and two minima in each lunar day.

Magnetic Disturbances and Storms.

These oocur irregularly and are beyond the power of prediction.
They are an important source of error in compass surveys, as the fol-
lowing table shows. It gives the obeerved disturbances in a bi-hourly
series at Philadelphia in the years 1840 to 1845, furnishing a good
indication of the relative frequency and magnitude of such disturb-
ances, It is taken from Appendix No. 123, United States Coast and

Geodetic Burvey Report for 188

Daeviations from

6:

Normal Direction.

8.6 to 10/.8
10/.8 to 18%.1
187.1 to 28’.3
25/.3 to 82’.8

Beyond.
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Number of
Distarbances.

2,189

147
18
8

0
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Mr. Wm. J. Young, of Philadelphia, observed with a fourteen-
inch needle a variation of 1° 10’ in position within one hour during
-an active aurora. January 3d, 1870, Mr. William Haines observed
daring a time of brilliant auroral display a change of 2° 10’ in the
position of the needle between 5:30 and 7:25 A. m., at Clarksboro,
N.J*

Imperfections of Needle Instruments.

The disturbances noted above and the irregular distribution of
-declination introduce unavoidable and unforeseen elements of error
with even the most perfect instruments; but it may be well to call
attention here to the differences which exist between different needle
instruments, and even well-constructed ones, In faulty instruments,
malformation or dullness of pivot, or bad centering, causes errors. In
good instruments they may arise from loss of polarity of the needle,
or from lack of coincidence between the line joining the two points
of the needle and its magnetic axis. Even when this has been gnarded
-against in construction, the position of the magnetic axis may after-
ward change. A gentleman largely engaged in the manufacture and
repair of surveying instruments has, at my request, made some trials,
and sent me the reeults. From three new compasses of the beet con-

struction he obtained the following : First Trial. Second Teial
n .

No. Licciriiecerernreernsennscecenenensoscnne . 15° 8/ 15° 8/
NO. 2ucurercerecininncnnetntanaincesnesecssassons cssesereeserees 16° 12/ 15° 14/
NO. Bocieectrerenirunmenenrarerisssserssssescasenenatannsenseenes 16° 15/ 16° 16/

An analysis of 181 readings taken by the members of the West
Jersey Association on their various instruments, shows that 122 of the
readings are within 5’ of the adopted means which have been as-
sumed to be correct. The remaining 59 readings are out more
than 5/ and range up to 21, and one reading is out 34’. Variations
of 10’ are obeerved in the readings of a single instrument in several
-cases, and a departure from the mean, amounting to 5/, is not neces-
sarily an indication of instrumental defects.

An examination of several instruments, made as a preliminary to
the magnetic survey of New Jersey, showed in one case an error of

* Proceedings of the Surveyors’ Association of West New Jersey, p. 61.
1 Report to the Board of Freeholders of Middlesex county upon true meridian lines.
“Geo. H. Cook, 1864.
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1}° in a needle with a tapering north point and thick south end, the
pivot being at a point about one-third of the way from the south to
the north end. In another case a symmetrically-tapered, nicely-bal-
anced needle, four inches in length, showed an error of 256’. Another
six-inch needle showed an error of 10’. These are rather exceptional
cases, but as they are instruments of different makers, in good order,
and carefully compared, they point out the danger of error from this.
source.

In oconclusion, it may be said that the data given above are sufficient
to enable compass surveys to be made with all the accuracy of which
the method is capable. While the compass must still be used in retrac-
ing old lines, the teaching of the irregularities of magnetic declination
shown by the isogonic chart and list of declinations, of the notes on
magnetic disturbances, and those on instrumental defects, is clearly
that no new surveys should be recorded by reference to the magnetic
needle alone. The time has come when ita use for this purpose should
be discontinued throughout the greater part of the State.
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Adjustment of BLTEAMS..cucersurersrncseeersossssnsasesnsonmsssrorssssatsessnassnsoans 104, 160
to the structure of the Cretaceous............ snveane er 119 143-145, 150-152

to the structure of the Trias...cccccierrarreicrccsrsracaernns 141
Alamuche-Pohntcong range .. 18,20
Appalachian zome.....oenen teseaserencnnce - tereseeerreresrensresonsntaseiestosenennn 45,8
Pre-Pensauken cycle of erosion if..c.ceessecessersocons 04

Areas. vensreeresnevsnans A 184
Summary of,.. cerserussssensosrrsnsssenes A 135
of countiea ceamssessrerensnertes ssssensransentereranea A 138

veraeaiureiaceen crerennes cersancrsansansarnessecesss A 137-149
eestesreraasanse A 150

29, 38
Base-level plain............. voreisorrast cereesassenesessanasssonnns secessetestrsrnennns 78-76
Bays, areas of.. ........ evsreseessatenness astan sttt reene onsnrnsesarses senssannsserune A 125
Beach, Area of, in Btate.......ccceicosnnsesnccencanns cerreresesasnseesirsatneentasence A 136
by counties... A 136

. A 187-149
Beaches....ccuvvereerererraesserene vt ereavenenerssenes 80, 166
o .92, 98, 99, 100, 117, 128, 124, 125, 168
Beacon Hill uplift (post-Mxocene uphﬁ) teeeesnsusesesesesesecssnretisensssanes 94, 169
Bescon Hill submergence (Miocene sinking) cresasenne 92,106, 168
Bearfort moOUNtAIN...cicetareeensessirsencsisestescacesssassressorsacnossasarasessasses 24
Bench-marks, list of..ccccsncereeees . carestastonsasssrsresarrssanen A 83-78
Black river casrnrnenens cesersonraceas . 157-162
Black’s creek........ co... reeacsans ereseteasensescasiisentsersraarstsrerisecsnrs eants 150
Border beltu..ee.coeeireereinertnaensnusreescsassarece soces cevennare euse  B7,58,59
Boundaries .........c..... A4
Territorial ceseesessaseensrarsonssees Ab
Jurisdictional weeceersececsscsseensernenrecsessnsnsesnesrronssrsasesanaes A8

Campbell .....cveeeenenee . 86
Central Highlands range or plateat.....ccccesveserrrinsearsrencererascssasssasnas 19,21, 22
Passes of....cieeeienceceieseences ceseosesense csersanncssens 22
Cheesequake Creek...... vvvererescscrsssscssanrescssocooceses cereeerrnennsanns 148
Cities, Growth of . A 154
ceonsesesevese A 157,158
117,120

Clay MAr] 807108 svueeenaresrneascssstncccccsserssvensinencsatsasssassraseaseoarnsssesees 117, 118,120+
N (198)
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Cleared upland, Area of, in State ...... eterarasesnassesasessiassessensansonennans A 186
by counties.......ccceceeeenneen A 188

by townships ....c.ccecoenn caneerinanianes roercnnnse A 137-149

Coastal plain .....cceree eernensersasensenns cercssnssnnes 8,4, 5,8,7, 54,57,63,90,115,160

Structure of............ vres mee srescraenns essrsarecsienane cesersersuee 64

Erosion in....cceveeneiiiivnveinnes Cvereen svssssesnns vesssasariaenes unasenes 143, 161, 154

Consequent BireamS.....ceonserens O P crneennes crruseenenserneene 100

Cook, Marl series ........ 117

Copperas mountain......... 24

Counties, Formation of... A 133

Areas of. ........ A 138

Crest off¥et ........eeevrrnneensne 11

Crests of the Highlands ...... 39

Crests of the Triassic plain. 38, 39

86, 87,137

143,167,168

5

124, 150

5,67

10, 98

383,38

A 104

78,81,88

Davis, Schooley peneplain.....cocoeenereenee . eereerreanietanesnanns 85, 86

Trap..... esessrserssensneserrrntasstesarnosretsararecon crnseene 88

Somerville peneplain....ccceuereeeecraanes cesvasnrsiene issnses 114

Delaware water gap.......c..ceeaervennsorivvossannons vovanes. 10

Delaware river valley..cerceeeerenss e ineenanen 12, 95, 113, 119, 130, 134, 144, 151, 159, 170

SBubmergence of lower course of...cceese usse. sesssesssrsraoasccsssnne 159

Terraces of...... .. ceecerrereeenns cevecesecnesensens 160

Wind-blcwn sand in ....... 162

Elevations along. ccceccees.corcnsennnne . A 112

Diastrophismn ..ueevereiveess cereernenesess anssressarares 161
Drainage, Topography and —

in the northwest part of the 8tate....ccccs csarrrarocersracs cocernnne 47,48

in the Highlands ....ccoss.eeen evvenncerrncreneen s 49

in the Triassic area....... srresisaes . 50, 52, 53

in the post-Pensauken cycle of erosion 134

Drift, cf. Glacial drift.
DUDES.c.cverereerraressens sressesssssaressssasssssssensasscssesansssensanseseueses] 63, 165, 166,167

East New Jersey, Bounds of.........ccorccrerene rererneiencense cosenieseeian A 131
Elevations of bench-marks.. ...eeces messerrecorercssrens srorevesnvessane orerasnen A 83-78
of prominent pointa.. .....ceeeseresrvesvorvsneesas ceressiernes A 78-101
of various topographical features.......... veresceness A 101-111
along river courses.......cevss.coe. srneserenses creseriranes A 112

Eolian SANA. c.iivvie armmesesstessentorsessscscacantasseseesrasssraraesassens VTN 161
Fall line.. .ccoirerenrnsecssninns tereeertrcnsenresisssasesessssnernnresernseassersseansess Oy 7y 100,118
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First mountaif...ceecesesescecsessoraeses sessessss 3D, 86, 87, 88
Crest of........ resesnen carornees casenres 88

Forest, Area of, i State....ccccocecrererersssesssneersinsscareensssensoscssasssossonss A 135
by counties ...... csennisenne A 136

by townshipe...... eerensserinans ceresneisensennearcancnenssens A 187-149

by stream basins..... chearssesstserissnsneessenerasanes A 113-121

Geodetic Stations, latitudes and longitudes of.......coveeverseesneenvasenenenses AT
Geographical position of the Btate...ccccesececorecesssrenenes tresescerees A3
Geographical positions, Table of........vcceesesessnncccesinenessaeronsssscarennee A 9-32
Geological Divisions, ATen Of...ccceuiecismersersossioniensassinnccsssnsaresssosses A 150
Population Of...ceeeeseccsseseresseressracesanserroscccsonene A 159

German valley...... 23, 24
Glacial drift, Deposition of .....ceeeesiererssseisersencseressonncsanssoreosssasancne 155, 156
Effects on Passaic river system.... 52

Topographic features in the Highlands, due t0...eueseesssese 26

Features in Trisssic plain, due t0.ceeersesceene 46,47

Relation to Pensauken formation...ccccesssneees cseeeens 142

TOPOGTAPRY Of ccvvvecerverersncecsrensecsancsnaressisnascrressacessanes 156

Glacial epoch, Topographic changes during and since the last ............ 170
in the glaciated territory. 1565, 168

in the southern part of the State. rennesenns 158

Glaciated territory....coeseeesescens rseersenasseersnresersentesnessasasrencans ornre 155, 166
Gradation...... enecsnne Teavaseerecssenanernntsesnsoransonnnes 161
Gravel flata. ......cccueiiinccininnnnirnarsnnnescssecas resasercnrneeiranse 48, 47
Gravel hill.......ceeeernenne 29
Great Egg Harbor river...... 126
Great Notch.......... reeerereessrarenesrinersernseseessesnnrsssensatrantenisessesieoas 86
Great Swamp...ccevsseiseseraene cesarense 43, 157
Green brook............ ceensessone secsssrsensasesere sertneres 88, 37, 169
Green Pond mountain......ecceensecsseseesassssencens esens 18,24
Green Village, Elevation near e nuesernne 85, 37, 38
Greenwood Lake-High Bridge valley.... cosesce 23,98
GeOlOZY Oficcreeeenenreccrniinrcasconseessnecensaiernecssransses 24

QGullies, origin of.
Hackensack valley......cccccererersrarnnsorcacsnces
Elevation of .......ceu. cevees A 106

Hayes, Cretaceous peneplain .....ccceceerresnesses earncrreenesrasenernienens 85
High Bridge-Greenwood Lake valley..c...correessscscassarsssrnneasa ennes vseee 28, 98
Highlands .......coee wersesnernnn 4,5,6,8,17, 18
North of the State line........c.cccccreeene sesessecsesenonsenne 25

Features due to glacial drift. rereasessaee 26

Belations of the crests of.....ccccccccerarsseseereraranasacscrcsannannes 39
Topography and drainage in ......c...... eezestecsentrsosanseennasse 49

Eroeion ifl.c.cieesesseccoscrassessssenseenss . 97,140,141

Elevation of.sesuvcessecesnscsceroinseccsnsnssssenssoncscsecsnoncecsseanse A 102

- Magnetic irregularities of. crnsasons A 162

High mountain sevessresssrnerossrsestaseentnastarras 34
Hog Back ridge. .-
Hook mountsin...cseccescecsecrenene teecorsasennees torsueassnesnenesysesnestansstaneses 35, 37

erevecesenorsennanras 12
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Hunterdon plateau......... ornnaras veereneen 28, 80, 38, 87
Jenny Jump mountain. ...... . vee 18,17
Kittatinny base-level......ccscssriccesenes esesvasnsasanns ceessenenne osaseneenensss 40, 88, 167
Kittatinny mountain. ......cceeeeeseess crscssrsnsseansssrressssssssasossssarannnsesnen 58,9
Elevation of. A 101
Kittatinny range, Area West Ofc...cccecreeeisrasiorsanensocsasnsercscsssnnsrsntses 11
Kit atinny sub-valleys.....ccceesereeres ceereesrenes 14,140
Kittatinny valley....... oeres . cessesaraenesen sannsssesssaneserensecslZy 18, 14, 85, 169
Elevation Of ...c.cseecerens ccornessracscssssssssossssnnssssnsonssasasonnss A 101

s enessnsosssannseneen A 1683
Knapp ..coeevensenerocens . eserasrssesrsncenssans cerese cesesass 116, 128, 185, 147, 150
KiUmmel...ecisescsceessivosansascaresanssesosnsseonene 88,104
Areas and dra.insge APeAs Ofcccirierancecnsaccssssssnnenneasnnns A 122-124
Lake Passaic caseserer .- 43,107, 166
Land surface, Area of eesetresnenes sennesrsnsaines srenensnsens seaesrasnsanee vous A 135
Lime 8and ....ccvierereernrcestoosscssrossaocans sonssrrssnanes sereraneiessnneassanses 117,124
Limestone areas. ... e u cresesreassses 21
Long hill... ......... casrenesnsonseneer coroastoresontsnansannse 85, 87
Crest Of...ceveesennsonsooscesens cessesssastassnssaenisssissrenarene 38

Lower Marl formation.. ........ conesren reterssnnesennnannen 117,128
Lowlands of the Triassic plain...... cnseenessasesssnsssessrsensentrersssans 40,43
Magnetic Survey of New Jersey... cosnsesenanes A 160
Dips and Intensities crrsaraserusiresasanes eesesranes « A 182 A 183
Declinations, Collections of ...cccecersseresrasscssasassssossseesesne oo A 168, A 181

Secular change of. e coners A 188

Decennial values of......ccceereeneeceens oee cennseanes A 183-186

Disturbances aAnd BlOTMA...ccseseerecrersnersoseessssrecss vanssasssasnns A 187

Needle, imperfections of .......cecseee0s vonees A 188
Manalapan Creek.. ...ccceceessns covtaseeasuessonene ssisaseinsessessnnisaessassonsee 140-158
Marl series.. essseneenseses 117,118,128
Matawan 8eries......cocvnenesessersrnerossans . sresnsesenens 117, 118, 148, 145
Metropolitan Dmtnct Popuhuon and growth of... corsseannseess A 155,156
Middle Brook ..cccecesesennnscesrscnrncsonanasarssessonnerecas 36, 87
Middle Marl......... eeevenenee 118,124, 144
Millstone creek ........o0veerer vermes sesen cesnsenensonee . seesesasans 152, 162
Minisink valley, Elevations of......... sessscnsene A 101
Miocene formations............e. crerresesernseersanssasasranstassensessnsessnes +-e.s.. 86, 168, 92, 93
Miocene sinking (Beacon Hill submergence)..cccccsvescesserssssnnuresensesees 92, 105, 168
Moggy hollow.......ccccenu carseisasessans 86, 157
Mohepinoke MOUNtAING.....ccersrerressasssiesrrisrneicsne osronsssessornarsserasence 13,17
Monoclinal shifting ... cevesetsseisntensnsanansecsssereesresnnasvenserasass 146, 147, 150
Moore’s hill.....cceeeneeee sesenanse vresans
Mount Pleasant hills.......eeecresecsssnersisnsncascenase sonanasennes 128
Mullica river........ec... eresessansesnniss ancrs nnnsaranesans 126
Musconetoong valley ....c...ccee-veneeencsrersnase oseisensenn o.eeees20, 21, 96, 159
Navesink-Clarksburg-Arney’s Mount range of hills........ rtonenaase 64,128
Navesink Highlands-Arney’s Mount range....ccceresseescsssssssnsessencennees b4, 57, 63
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New Jersey, Position of, dimensions of. ....cccieerecrsrsecserceransoscssesssesocs A8
95

A 104

84, 38, 39
48
43,107,156
19, 24,25
48,157

162
System........coueese. resserssesrarese sseserssetssnsssssrssntresssacses 50, 157

Effects of glacial drift in valley of. 52, 58

Passaic valley, Elevation of river... sceseeeeereennae . A 103
Elevations along....... A 112

Pauling Kill....cciciiicoressnnnssectccmnansiossoassessscrnasssenssasones sesass tasses sosare 48
Peneplain......cce. sorsnses . sores cossnosenes 73
Pensauken creek.....ccceerceeeeers socen vaasssrerssesunnesrescrsen cevessen 149
Pensauken emergence (poet-Pensauken uphﬁ) sevne cosnasesrananassancerenrone 141,169
Pensauken fOrmMAtION ...eueeerecese roeeisorssnasosnssnronsensssssarsecesaess 180, 132, 138, 142, 169
vael eueshesessesstonsassssoeressnanrases basnaRsssssnttsnRasRuROTIELS 141,142

BOUDA vererereracvereescorsesrerenssuene eeerseerssenesesn 182, 188, 184, 135
BUDMEIGENCR . cicierie soreescacirrsossencessarsansansrasssoseeseecesss 80, 129, 134, 169
PequANNOCK PIVEr..cccsrerstecssercsancasasrasaree seovesnsennnrasersssassssesns vevvoes 49, 97, 98,107
Pickles mountain, Elevation of.......-.cccoveeee v overs A 104
Piedmont, plain or plateau (Triassic) .....- essrvens 8,4,5,86,27,28,76,77
Erogion in .c.cccrsnsesversnn-anen e seesesesssesasensreesarsessanassetsases 140, 141
Northwestern portion of north of the Pasaic... .coeseenvarecrens 33

Pimple hills...c.coereecueereererecrecceesanmansoee . caveseeas 20
Plains of marine denudaﬁon ..... eSuettscrennesnnecssrersansessrasaserranes ses sanee 89,70
Plains of subedrial denudation .....c..cce.coverrrenns rasestasnsescune canen 89,70
Pochuck-Alamuche-Pohatcong TanEe ....cveiseeessersocssnsssssssnssronasesranes 19

Political Divisions and Areas....c..erecerscocracrnns A 131
POmMPLON FIVOL.cccveicsanneetreesiersoecnssrasestnrarassanersrstnssessassesossssssanses 107
Ponds, Areas and Drainage, Areas of....... veesss veense A 122-124
Population, Origin of....ccesereeeeeceissnane e wees A 150,151
of Statejand Counties at different periods.......ceeeersoessascrns A 152

NALIVILY Of.csieerarsaco-arescessonsrossrescssnnsseccssssarsaresarrasases A 153
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