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LETTER OF TRANSMITTAL

April 10, 1943,

Mr. Craries P. Wireer, Director,

Department of Conservation and Develapment,
Trenton, N. 1.

Stw:

As stated in Part A, Bulletin 55, the peat deposits of New Jersey
constitute an important natural resource which is being developed
on an increasing scale to replace the peat formerly imported from
Germany and Scandinavia. It is hoped that this comprehensive
report on the quality and quantity of our deposits will therefore be
of timely aid in this development and will point the way to their
wise utilization.

{t is a pleasure again to acknowledge the generous cooperation of
the New Jersey Agricultural Experiment Station in making this
report available for publication as a bulletin in the Geologic Series
of this Department’s publications.

Respectfully vours,

Msarenrrr E. Jouwson,
State Geologist.
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THE PEATS OF NEW JERSEY AND THEIR UTILIZATION

Part B
ABSTRACT

Part B romprises a survey of the peat hogs of New Jersey. These peats are
considered {rom the point of view of their distribution, botanical and chemical
nature, surface ares and depth, and wtilization for agricultural and other pur-
poses. The peat areas of the State are divided into three broad regions, namely
{a) the Northern, which are predominantly of the sedge and reed types;
{b) the coastal plain, predominantly of the forest type, and {¢} the salt
marshes and the alluvial peats. No true sphagnum peat is found in New
Jersey, although growing sphagnum is found very extensively over the bogs.
Among the forest peats, the “cedar swamps” are particularly characteristic,

The Btate is divided into 21 regions, on the basis of drainage basins which

vary greatly in size and in the nature of the peats, A total of 364,671 acres, or

3 per cent of the tatal area, formertly classifed as bogs, swamps, and marshes
has been surveyed. Bixty per cent of this surveyed area was found 4o comprise
true peat and 40 per cent. comprised only mineral soil or soil material with less
than 50 per cent organic matier (dry basis), or contained less than 12 inches
of peat, Many of the bogs present great variation in the nature of the peat
throughout the depth of the bog profile.

INTRODUCTION

Peat has played an important part in the geological surveys of the
State, as in its agricultural and industrial development. That interest
in peat was evident a century or more ago, is brought out in the
final report on the geology of New Jersey by Henty D. Rogers in
1340 (81).% However, it was Dr. George H. Cook (24, 25, 26) as
director of the New Jersey Agricultural Experiment Station, who
first devoted considerable attention to the subject of peat.

Cook emphasized the great potentialities of the peatlands of the
State and in his reports stated that the reclamation of the meadows
and marshes had been thoroughly studied and effectually practiced
in western New Jersey from the earliest settlement of the country.
In Salem County, for example, attempts to bank Alloway Creek
were made as early as 1700. Information concerning the peats of
the State and their utilization has been given in various geological,
soil and Experiment Station reports, the last comprehensive study
being a report on the peat resources of northern New Jersey which
was prepared by Parmelee and MeCourt (73) and inserted in the
Annual Report of the State Geologist for 1905,

1Al bibliographic references are given at end of report,

)
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The extensive

Prats oF NEw JERSEY

areas of peatlands in the State fully justify this

continued interest. It is sufficient to cite here the results of one of
the geological and one of the soil surveys.

Tn the final report of the State Geologist for 1895 (volune vy,
the distribution of peat in relation to the total area of New Jersey

is surmmarized as follows:

Acres
Tetal area of State ...t 5,263,641
Toand SUEFACE o uuerersvrnrotoorainiarreaaeaanns 4,809,218
Water SUFTHCE .\ ovivriviie e i 454 423
Upland soil, including fresh-water swamps ....... 4,404 567
TH0R] TATSH L i i et i 296,289

Of the tidal marsh, 34,304 acres were said to be embanked and
more or less improved.

The report of

the Soil Survey, prepared by Tee (56), estimated

that about half a million acres of the surface area of the State are
occupied hy peatlands, These were classified as follows:

Acres
Peat 0 CSWAID L .iiiaaie i 215,104 -
CTHdRl aTshT e 215,046
“Muck” lands, cultivated and wncultivated ........ 42,360

These figures

do not distinguish between types of peat, their

respective depths, their nature and chemical composition, or their
possible usefulness. The depth of peat in these areas may range from
1 to more than 30 feet, and in many cases the surface organic layer
may be so shallow that the area could hardly be considered as a

peat bog.

According to these data, the peatlands of the State comprise 8 per
cent of the total surface area and about 20 per cent of the undeveloped
regions. Since part of this can be made productive if required for
agriculteral purposes or for exploitation of the peat for use in soil
improvement, it may well be considered as occupying a prominent
place in any system of recovery of marginal land in the State.
Because of the increasing demsity of the population and the close
proximity of many of the bogs to large centers of population, the
reclamation of many of the bogs deserves carelul consideration on

the part of both

the conservationist and the agricultural economist,

This was well recognized nearly eight decades ago by Cook, who
wrote in his preface to the “Geology of New Jersey”:

In the agriculture of our state, cati the great body of tide-meadows be profit-

ably reclaimed and
Will the continued
ing it

their imexhaustible stores of fertility be made available?
agitation of this subject, and the publication of facts show-

s zdvantages fnally bring capitalists to undertake it? How shalt the state

hest prepare jor this improvement which is sure to come?

NEW JERSEY GEOLOGICAL SURVEY



INTRODUCTORY 11

Various systems of classifying the peatlands of the State have
been proposed, depending largely on the special interest in those
lands. Seme of the systems were agricultural, others geographical
or geological.

From an agricultural point of view, they were classified into three
groups: first, those that are permanently wet and can never be made
fit for cultivation; second, those that afford good pasturage for live-
stock; and third, those that can easily be drained and developed.
Another common classification divided these [ands into: first, areas
that in their natural condition are subject to periodical overflow by
streams; and, second, lands that produce profitable crops during
seasons of light or medium rainfall but that are unproductive during
seasons of greater than normal rainfall (37).

Since the present survay stressed the occurrence, abundance, and
especially the nature of the peat types, the latter are classified pri-
marily on the basis of their botanical and chemical composition,
Wherever possible, emphasis is also laid on the utilization of the
peat or peatlands. It is the sincere hope of those who lahored in
obtaining and making this information available that it will help to
stimulate interest hoth in the peatlands of the State, and in their
better utilization.

MrrHODS USED IN SURVEY

In November, 1938, a project of the Work Projects Administra-
tion was set up to make a comprehensive survey of the peatlands of
New Jersey. This survey was sponsored by the Department of Soil
Microbiology of the New Jersey Agricultural Experiment Station,
Rutgers University. The object was to determine the abundance,
distribution, and nature of the different types of peat in the State,
with a view to their possible utilization for agricultural and indys-
trial purposes.

The organization of the project was as follows: The W.P.A.
personnel consisted of three state and four district supervisars,
There were, at various times, 15 to 25 feld Crews or units, five men
each, working in different sections of the State. The office staff
comprised clerks, draftsmen, typists, and one artist. Several chemists,
laboratory assistants, and laborers made up the lahoratory staff.
The district supervisors directed the work of the field units in their
particular areas. They planned the work, supervised operations, and
made reports to the central office. They also checked all the field
work, samples, and reports, before they were transmitted to head-
quarters.

-
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12 Peats oF NEw JERSEY

The soil maps prepared by the Bureau of Chemistry and Soils,
U. 8. Department of Agriculture in cooperation with the State De-
partment of Conservation and Development were used as a basis
for locating the peat areas to be surveyed in the State. Al the areas
designated as swamp, tidal marsh, meadow, and muck were selected,
and, in addition, other areas that appeared to contain peat were
examined. Peat was actually found in areas not so designated on
the soil maps, such as in Papakating silt loam; and on the other
hand, a great many areas designated on the maps 2s swamps were
found to contain lttle or no peat. In preparing the field work-maps
for the crews, the rectangles formed by the lines showing latitude
and longitude on the State maps were enlarged five times and the
areas supposed to contain peat were ploited thereon. Roads, towns,
and other landmarks were included in order to facilitate locating
the bogs. Each of these field maps bore a number determined from
the intersection of the latitudinal and longitudinal lines at the lower
left hand corner., A map bearing the number 74.30-41.02, for
instance, designates the area bound by latitude 41°02'-41°04" N,
and longitude 74°28'-74°30" W. Different peat bogs within each
quadrangle were numbered consecutively, as Area 1, Area 2, Area 3,

. efe,

In addition to these maps, the field crews were supplied with
mimeographed forms— face” and “profile” sheets—on which field
observations were recorded. On the “face” sheets were recorded the
map number ; condition of the bog; name of owner ; local designation
of bog; location with respect to towns, ratlroad stations, and high-
ways; acreage; average depth; drainage; surface vegetation ; utiliza-
tion of bog; and description of surrounding terrain. The “profile”
sheets were used to record the location of the profile submitted to
the laboratory ; nature, color, texture and structure of the samples in
the profile; and the presence or absence of free water and gas.

In preparing for a field survey a map was issued to a unit, the
location of the area to be surveyed being indicated by crossroads,
railroad track, and other markings. When it was definitely deter-
mined that the location was correct, a plane table was set up and
the area was traversed with a compass. Borings were made at
intervals of 50 to 300 yards, depending on the size and general char-
acteristics of the area. Care was taken to determine the edges of the
bogs and that no unusual changes in the bottom contour were missed.
A specially designed peat sampler was used to make the borings and
samples were obtained of every foot of peat down to the underlying

NEW JERSEY GEOLOGICAL SURVEY
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INTRODUCTORY 15

mineral soil. The samples were examined as to their nature, struc-
ture, and texture, and the information was recorded on the “profile”
sheets. After an area was completed the “face” sheet was filled out,
giving the information indicated above. A representative profile
was next selected, and samples for each foot were taken and placed
in jars. A sketch of the bottom contour was prepared on the basis
of the depth of the profiles and soundings and a plan of the bog was
made using dimensions ohtained from the pacings.

On arrival at the laboratory the samples were examined and obser-
vations recorded (with naked eye, and often by the use of
microscope). ‘Each sample of peat was carefully mixed and analyzed
for meisture, ash, total nitrogen, and pH value* On the basis of
the field reports and the chemical, microscopic, and other data, a
cross section was made of each area showing the peat horizons, the
contour of the bottom of the bog, and the nature of the surface
vegetation.

To facilitate handling the large accumulation of data the State was
divided into 21 regions on the basis of the drainage systemns.
{Figure 1), Lines separating the drainage regions were drawn to
' follow the latitude and longitude. Many parts of the State, especially
along the Atlantic Coast and Delaware Bay, are drained not by large,
well-defined rivers, but by numerous small streams ; hence the regions
were given the name of the largest river where a well-defined system
was present, but in other cases numerous small streams were com-
bined into one region and named for one of the larger streams.

The sutvey lasted a little over three years and at one time more
than 150 persons were employed. Before it was ended about 70 per
cent of the peat areas of the State were examined; however, since
these areas are distributed through the State and are characteristic
of the other areas that have not been surveyed, the data obtained
are sufficient to justify generalizations concerning the peat resources
of the State as a whole.

ACKNOWLEDGMENTS

In addition to those listed as co-authors there were many gol-
laborators who contributed toward the success of this project, and
it is sufficlent to mention Mr. B. B. Wilson, Mr. I,, C. Steffener
and Mr. W. J. Jamieson, who served as District Supervisors, Miss
A, Sadtler, the-artist, Mr, E. P. Gambarova and Mr. L. F. Capers,
statisticians, '

. *pH=hydrogen ion conceniration. Neutral water has a value of 7; lesser figures
indicate acid waters; greater figures, alkaline waters.

NEW JERSEY. GEOLOGICAL SURVEY



16 Pears oF NEw Jemsmy

The authors wish to acknowledge their indebtedness to Mrs.
Herminie B. Kitchen for the careful editing of this manuscript, to
Dr. J. P. Martin for assistance in taking some of the photographs,

to Dr. A. P. Dachnowski-Stokes of the Bureau of Plant Industry,
U.8.D.A, for assistance in training some of the personnel, and to

Mr. Meredith E. Johnson for the critical examination of the manu-
script and for assisting in the publication of the results of this survey.

The authors have drawn freely and extensively upon the informa-
tion supplied by the geological and soil surveys of the State, as well
as upon the various contributions dealing with the vegetation of
peat-bearing areas. Particular acknowledgment is made here of the
use of “The Glacial Geology of New Jersey”, by R. D. Salisbury,
whose work proved extremely helpful; also of “The Geology of
New Jersey”, by J. V. Lewis and H. B. Kiimmel; the State Geol-
ogist's Report for 1888, Vol. 1, entitled “Topography, Magnetism
and Climate”; and J. W. Harshberger’s “The Vegetation of the New
Jersey Pine Barrens.”

NEW JERSEY GEOLOGICAL SURVEY



Conpitions CONTROLLING PEAT FoRMATION 17

CHAPTER 1

GrocraruIcaL, GroLocicaL, aNp OraER ConpITioNS CONTROLLING
Prar FoRMATION IN NEW JERSEY

EARLIER CONCEPTS

The early concepts of New Jersey peats were limited to their
occurrence, agricultural utilization, or to geological factors governing
their formation. In this connection it is sufficient to examine the
early geological reports of the State in which peats and peat bogs
received considerable attention. Very often peat was considered quite
incidentally as illustrated by the description of peat bogs given in
connection with the occurrence of marl by an early geologist, Kitchell
(52), in 1854, ,

On the other hand the tidal marshes, which are so prominent in
the State, were treated largely from the point of view of relation
to surface vegetation and the contribution of such vegetation to the
formation of the peat. This can best be illustrated by citing a typical
description of a marsh by Cook (25-27) in his “Geological Survey of
New Jersey”:

Tide meadows along the Delaware Bay and River, and those along the Hack-
ensack, Passaic and Raritan Rivers, and the salt marshes along the sea shore,
are attracting ‘much attention. Some of them have formerly heen swamps, and
covered with a heavy growth of timber, and are, to a considerable depth, made
up of muck or black carth, formed from the decay of leaves, twigs, branches
and trunks of trees. Others have been formed by the fibrous roots of sedges
and coarse grasses, which grow in wet ground and shallow water. and have
finally accumulated in sufficient quantity to form a complete network of roots,
which holds water like a sponge. Near the banks of water courses, where
muddy water is constantly passing and repassing with every ‘change of tide,
the network of roots become filled with mud, quite solid, and a little higher
than the marshes farther from the streams, but where only clear water comes,
the substance of the marsh contains scarcely anything except the fibrous roots
of coarse grasses. Water, at high tide, runs over and fills these marshes, and

is held in their fibrous or peaty substance just as in a sponge, so that their upper
surface is kept at high water-mark.

It 1s evident from the above description that cognizance was taken
of the existence of different types of peat and that marked distincfions
were made between them. The term “swamp” for example, was
applied in the ahove characterizations to forest peat formation ; “peat”
and “muck” designate lowmeor or sedge and reed peat; and
“meadow” was used in an all-inclusive manner for peat bogs. The
forest peats found in the eastern part of the State received particular
attention, ‘

NEW JERSEY GEOLOGICAL SURVEY
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It is unfortunate that the terminology employed in the early
{iterature was oiten confused-because of an insufficient understanding
of the nature and origin of different types of peat. The banked
smeadows of Salem and Cumberland Counties, for example, were said
to consist on the surface of a fine mud, known as “black mud” or
“orey mud”. This was usually 2 to 4 feet in depth and rested on
a “black peaty mass” known as “horse dung muck” or “turf”, which
in turn was often several feet in depth. In some places this order of
superposition was reversed, the peat covering the mud and being
1 to 2 feet deep. This type of peat formation was said to make an
inferior meadow.

The early students of peat in the State did not limit themselves,
however, to mere descriptions. Attempts also were made to char-
acterize these peats chemically, or at least to analyze them. These
carly chemical analyses were limited largely to inorganic constitu-
ents (table 1). Tt was established that the New Jersey peats were
relatively high in ash and had a fairly high lime content. However,
there was counsiderable variation in this respect. In subsequent
analyses, the high nitrogen content of many of the New Jersey peats
began to receive consideration (table 2). There appeared to be no
correlation between the total nitrogen and the ash.

Since these early studies, considerable progress has been made in
our understanding of the origin of different types of peat, their
chemical composition, physical properties, and practical utilization,
as brought out in Part I of this Report (104). This information
led to a sound appreciation of the nature of New Jersey peats and
made possible a more detailed study.

GEOGRAPHEY

Detailed descriptions of the geography, geology, and topography of
New Jersey are found in the works of Cook (26), Salisbury (83),
McCourt (63), Vermeule (100), Smock {91}, and Lewis and
Kiimmel (61). Only a brief summary is presented here.

The State of New Jersey is part of the Atlantic slope of North

- America and lies within two geographic and geologic regions: namely,
the Coastal Plain and the Appalachian Province. The latter is usually
further subdivided into the Piedmont Plateau, the Appalachian Moun-
tains or New Jersey Highlands, and the Appalachian Valley (plate I).

The Coastal Plain includes the southern part of the State from
the southern tip to a line running diagonally across the State through
Trenton and New Brunswick. It constitutes about three-fifths ~F
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TABLE 2

Early analyses of a number of New Jersey peats (66)

{On basis of air-dried material)

Locality Ash Nitrogen
Allendale ... 5.04 217
SUSIEX .+ e vrrerarne e 727 2.10
Stockholm - ... ovv i 5.75 210
Dunker Pond ..ovviaiiiiiianien 6.24 211
Mount HODE .ovvvereiirriarnanens 5.14 1.27
fronmia ........... e, 9.34 1.17
Bog and VIy .ovveviniin e 7.28 2.16
COUEHEOWIL «veveirnrereoannananins 6.54 1.62
Westwood oveiirreriniarrianaanas 7.30 211
Kerr's COrfer .veveveenvraannsnns 3.01 2.35
Danville vevvrerriiiiianiaiin s 862 245
Franklin Lake ... 8.34 203
Foast NEWLON .roveveerinrrnnenonrns 10.34 2.24
Lafayette ....cveveveieenararennns 10.45 283
SUSEEX oo v vvvmresrctnraonnnnesnas 11.33 2.34
Van Sickle «ovevenriirinianianane, 13.04 225
Rockport .vvuvevn- e 11.36 202
WEIMOM o e e e vrntansmnnsnaaransons 14.40 2.73
TEOMIA cverreerersnnanonnnannsnnnns 14.26 1.30
Rockaway -vovvevrrroneccaarivnanns 10.54 211
Black Meadows ..vvevereeionre.ns 12.43 2.03
Great Meadows  .....viiriinaiit 10.84 1.88
Great SWamD ..eveerrrrnarerrins 13.86 2.07
Troy Meadows ...oovevieniinvnnnn. 10,60 1.46
Pequannock 12.69 161
Danville o.iveieccrrsranrneninans 11.04 1.98
Southtown 1342 2.52
Woodbridge . 10.40 262
Buttaville .ivvirrcrieiniinraratans 10.41 2.65
Pompton Plains .....covviienian 13.64 2.11
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»

the entire area of the State and comprises the counties of Cape May,
Atlantic, Salem, Gloucester, Camden, Burlington, Ocean and Mon-
mouth, together with the southern parts of Mercer and Middlesex.

The Piedmont Plateau is bounded in New Jersey by Hudson River
in the east, by the Coastal Plain in the south, by Delaware River in
the west, and by the Highlands in the northwest. The latter boundary
extends from Delaware River, between Frenchtown and Phiflipsburg,
irregularly northeast through Morristown, and more dirvectly, through
Pompton and Haverstraw to New York. The Piedmont Platean occu-
pies Union, Essex, Hudson, and Bergen Counties, together with large
parts of Hunterdon, Morris, Passaic, Mercer, Somerset, and Mid-
dicsex. The area involved is approximately one-fifth of the entire
State.

The Highlands of New Jersey are bounded on the northeast by
New York State, on the south by the Piedmont Platean, on the
southwest by Delaware River and on the northwest by the irregular
line of the Appalachian Valley, running north of Phillipshurg through
points south of Newton and Sussex. Parts of Hunterdon, Morris,
Passaic, Warren, and Sussex Counties are included in this division.
This regions necupies ahout one-tenth of the entire area of the State.

The remaining portion of the State, north of the Highlands, is
also approximately one-tenth of the total area and comprises the
Appalachian Valley. The western part is occupied by the narrow
Delaware Valley and the eastern part by Kittatinny Valley, these
parallel valleys being separated by the Kittatinny Mountains. This
mountain range must be considered as one of the subordinate ridges
of the Appalachian Valley although it reaches a greater elevation
than the Highlands,

[
TOPOGRAPHY

The Coastal Plin slopes gently to the southeast, this slope usually
not exceeding 5 or 6 feet to the mile, Since the greatest elevation
in this area is only 400 feet and the mean elevation less than half this
figure, the relief is only slight. Of the 4,400 square miles occupied
by this area only about 25 per cent rises above 200 feet. A depression
adjacent to the Piedmont Plateay, and running from Raritan Bay to
Delaware River at Trenton, has a mean elevation of less than 100
feet above sea level. This depression continues down the Lower
Delaware Valley, which is at tide level. Thus the Coastal Plare falls
to sea level everywhere except where it abuts against the Piedmont
Plateau in the northern extremity, and here it is less than 100 feet
above tide.

NEW JERSEY GEOLOGICAL SURVEY
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From the Highlands of the Navesink (269 feet), a series of hills
runs in a westerly direction to the vicinity of Morganville. This
continpues as a flat ridge to Freehold, with a mean elevation of 200
feet. A group of gravel hills continues to Whitings and Woodmansie,
the greatest height being Pine Hill, near Manalapan, with an eleva-
tion of 372 feet. The watershed divide gradually falls, continuing
in a southerly direction until, between the Rancocas, which flows
northwest, and the Mullica, which flows southeast, the elevation is
less than 1040 feet.

Continuing south, the tand rises, 2 maximum elevation of 208 feet
occurring at Shamong Station. From high ground at Berlin, the
watershed divide runs southwest to Glassboro and Shilob,

Most of the streams of the Coastal Plain flow from the divide either
southeast to the ocean or northwest to the Delaware. The valleys of
the streams of the two slopes are, however, quite dissimilar; those
of the western slope being deep, narrow, and steep-banked, whereas
the eastern valleys are broad and shallow. This difference is caused
by the dip to the southeast of the alternating strata of sand, gravel,
clay and marl (plate I1). The beds outcrop on the northwest slope
and the streams running northwest cut across them; the resistance
encountered results in relatively deep, narrow valleys. Streams flow-
ing down the southeastern slope of the divide do not encounter these
resistant layers and therefore form shallow valleys. For the most
part, the divide between the two slopes lies within 15 miles of the
Delaware River, making the streams flowing to the northwest con-
siderably shorter than those flowing to the southeast. The one excep-
tion is Rancocas River, which heads within 15 miles of Barnegat Bay.

The red sandstone Piedmont Platean is a region of gently rolling
hills, studded with trap ridges. The two maost notable trap ridges,
namely, First and Second Mountains, attain maximum elevations
of 665 and 691 feet, respectively, above sea level. These parallel
ridges rise from the plain in the vicinity of Pompton, at the foot of
the Highlands, in the northern part of the State, and, following
the form of a very broad horseshoe, culminate again at the foot of
the Highlands in the vicinity of Pluckemin and Basking Ridge.
Smaller trap ridges are enclosed within the huge bulge of First and
Second Mountains and the Highlands.

This part of the Piedmont Plateau, enclosed by the trap ridges and
the Highlands, is 41 miles in length and varies from 7 to 12 miles in
width. During part of the period of the Wisconsin glaciation, this
region was covered by the glacial Lake Passaic, and remnants of this
body of water remain as a series of bogs, the members of which {ollow
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a definite pattern. This series of bogs, as well as the events which
caused thetr formation, will be discussed later.

A third trap ridge, forming the Palisades, follows the west bank
of Hudson River and towards ifs northern end hooks westward to
the hase of the Highlands. There is considerable evidence to show
that toward the end of the last period of glaciation, much of the
enclosure formed by the Palisades on the east, the Highlands on the
northwest First and Second Mountains on the west, and the terminal
moraine on the south, was covered at times by fresh-water lakes.

The Highlands of New Jersey occupy an area of over 800 square
miles. The height varies from 600 to 1500 feet above sea level, the
maximum elevation oceurring in the northwest and the minimum in
the southeast. The general trend of the ridges is from northeast to
southwest. This mountain system may be resolved into a series of
four parallel ranges, namely, the Hudson range (Ramapo Mountain),
the Passaic range, the Central Highland Platean, and the Allamuchy-
Pohatcong range. These ranges are separated by vatleys, namely, the
Wanaque, the German-Longwood, the Sparta-Musconetcong, and
the Pohatcong. ‘There are, in addition, a certain number of other
peaks and valleys of secondary importance.

Near the porthern boundary of the State the Hudson range has a
maximum elevation of 1171 feet, and is 4 to 5 miles wide. Its southern
end is at Pompton, 10 miles from the State line. This range is
extremely rugged, and is in a wild condition save for scattered poor
mountain farms and resort camps. It contains a large number of
glacial kettles, some of which are still in the form of lakes, whereas
others are peat-filled ; these are found between the subordinate ridges.

West of the Hudson range is the Wanaque Valley, which extends
also into New York State. This valley has an elevation of some 500
feet at the State line, but falls to 200 feet at FPompton, where it
emerges from the Highlands. There are various peat deposits in this
rather narrow valley, but neither their number nor their extent is
impressive,

The Passaic range on the west side of Wanaque Valley also extends *
into New York State and attains an elevation of 1200 feet and a
breadth of 4 miles at the State line. It is in turn bounded on the west
by the German-Longwood Valley. The Pequannock River flows out
of Oak Ridge reservoir at the north end of this valley and, after
. flowing east to Newfoundland, cuts through the entire Passaic range.

The cleft through the range is 400 to 500 feet deep, 7 miles long, and
is @ patural topographic dividing line. Green Pond and Copperas
Mountains, separated by the cleit from the northern Passaic range,
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form level, crested, and parallel ridges, extending southwest to Rock-
away River, some 12 miles distant. These mountains range from
1200 to 1300 feet ahove sea level. Green Pond is situated between
them. Southeast of these ridges, as far as Splitrock Pond, is a belt
of irregular hills, similar in form to those of the north, where
another region of ridges is encountered. The southern fimits of the
Passaic range lie at Mendham, Ironia, and High Bridge. Mine
Mountain, near Peapack, is isolated by a subvalley from the main
mountain range, but is similar to it physically.

The German-Longwood Valley {including in this designation the
valley extending northeast from Newfoundtand) is the most important
one in the Highlands, both because of its continuity and because it
separates the Highlands into two parts, which in some structural
details are noticeably different. The valley is occupied by Greenwood
Lake and its tributary bogs, from the New York State line to a point
near West Milford. Some 3 miles southwest, drainage of the valley
changes from northeast to southwest and the Peguannock watershed
is entered. At Milton, Longwood Valley widens out to more than
2 miles, but below that small community and as far southwest as
Berkshire valley, the valley contracts markedly. Two miles to the
south the Rockaway River turns east, but relatively low ground
continues to the southwest past Kenvil, Flanders and Long Valley.
The latter community was long known as German Valley, and hence
the name German-Longwood applied to this valley and its continua-
tion to the northeast.

Black River has its source near Kenvil and its valley parallels
German Valley from Succasunna Plain to Chester. For some six
miles ahove Chester it flows through boggy ground.

The Central Highland Plateau is the Jargest mountain mass in the
State, and contains the most important peat deposits to be found in
the New Jersey mountains. The maximum elevation in the range is
1500 feet, with ridge structure marked, especially in the northeast.
The range lies west of the German-Longwood Valley and extends
from New York State into Pennsylvania. The width of the plateau
is 5 miles at the New York State line, broadening to more than 7
miles between Wawayanda Lake and Canistear reservoir. Nowhere
in the State has the work of the Wisconsin ice sheet been muore
marked and nowhere, with the possible exception of parts of Kitta-
tinny Mountain, is there more rugged, inaccessible terrain. Bogs and
lakes, which owe their origins to the work of the ice sheet, are found
in numbers between the ridges of the main mountain masses.

NEW JERSEY GEOLOGICAL SURVEY
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Certain valleys and mountains must be given special mention, be-
cause of their relation to peat formations.

The famous “Drowned Lands” of the Walkill River, extending
from New Jersey into New York State, are in the valley of that
river whose origin is half a mile south of the upper end of Lake
Mohawk and whose waters flow northeast through Sparta and beyond,
entering Kittatinny Valley near Franklin, Lake Mohawk is man-
made and was formerly a bog. '

Musconetcong Valley heads in Lake Hopatcong and runs south-
west. This valley is drained by Lubbers Run, an important tributary
of Musconetcong River which arises on Sparta Mountain less than
a mile southeast of Lake Mohawk and flows southwest for some
nine miles to the vicinity of Stanhope where it joins Musconetcong
River. Many peat areas are in the valley of this river.

Pochuck Mountain lies between the valleys of Wallkill River and
Pochuck Creek. Several peat deposits are found on this mountain.

The Allamuchy-Pohatcong range rises from the Kittatinny Valley
at Franklin, and attains a maximum elevation of some 1300 feet above
sea level. Allamuchy Mountain extends from Franklin to the vicinity
of Hackettstown, with many deposits of peat between its ridges.
The Pimple Hills, or that part of the range directly southwest of
Franklin, contains kettles of glacial origin. Pohatcong Mountain lies
mostly south of the terminal moraine and therefore contains only a
very few peat deposits, all of which are north of the moraine.

Jenny Jump Mountain is an isolated mass lying northwest of
Pohatcong Mountain and paralleling it. A few bogs are found in
places where the mountain is wide enough to permit basin formation.

Scotts Mountain is connected with the Allamuchy-Pohatcong
range by a discontinuous ridge which extends for about 10 miles,
with a width of some 4 miles. The only bog worthy of note on this
mountain is that found at Oxford Furnace.

In New jersey the Kittatinny Valley is some 40 miles long and
from 10 to 13 miles wide, lying between the Highlands on the east
and Delaware River on the west. Two subvalleys traverse Kittatinny
Valley longitudinally. One heads at Augusta and drains both to the
northeast through Papakating Creek and Wallkill River, and also to
the southwest through the Paulinskill, The valley thus drains to
both the Delaware and Hudson Rivers. The Paulinskill rises in an
important bog and has much peatland along its course. The second
important drainage subvalley is that of Pequest River which rises
in a large bog between Springdale and Huntsburg, and flows through
much peatland in its northern reaches including the great area of
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cultivated peat north of Great Meadows. The Pequest Valley sepa-
rates Jenny Jump Mountain from the Highlands.

Kittatinny Mountain, bounding Iittatinny Valley on the north- -
west, enters New Jersey from New York State only three miles
southeast of Port Jervis and extends southwest to Delaware Water
Gap. 'This mountain attains an elevation of 1800 feet at High Point,
the highest elevation in New Jersey. Within the State the only low
point in this ridge is at Culvers Gap where the elevation is 915 feet.
Large sections of this mountain were inaccessible for the survey. Many
bogs, some of considerable size, lie between the crests of the mountain
where they are multiple, as well as between the subordinate ridges
of the top. The mountain mass ranges in width from 8 miles, opposite
Montague, to less than 114 at some points south of Culvers Gap.
The greatest number of bogs occur in the regions of greatest width,
but some peat deposits are found even in the narrower portions.

GECLOGY

The Coastal Plain (see plate II, p. 25) consists chiefly of beds of
clay, sand, gravel, and other unconsolidated rocks of Cretaceous,
Tertiary, and Quaternary age. A broad belt of Cretaceous formations
runs diagonally across the State directly south of the Piedmont
Plateaun. These formations comprise various sands and clays, both
glauconitic and nonglauconitic. Gravels and sands are abundant.
Yellow limestone and calcareous (oceanic) marl deposits are present
in restricted regions but apparently have not influenced the course
of fresh-water peat formation in the vicinity.

The Piedmont Plateau is underlain by Triassic strata, with which
are associated volcanic and intrusive igneous rocks. The Palisades
are composed of diabase or coarse-grained trap rock which was
intruded into the pre-existing sandstone and shale but did not reach
the former land surface.

The similar but fine-grained trap rock composing First and Second
Mountains and the smaller ridges associated with the evanescent
glacial Lake Passaic were extruded on the former land surface as
extensive flows. The ridges between First Mountain and the
"Palisades are made of sandstone, conglomerate and shale. West and
south of Bound Brook are other ridges of diabase or basalt. Massive
beds of conglomerate are found principally along the base of the
Highlands. In the vicinity of Flemington and Hopewell are beds of
the Lockatong formation, consisting of shale, argillite, flagstone, and
accasional thin, impure limestone beds. The remainder of the Pied-
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mont area is underlain, for the most part, by the Brunswick formation
and is composed of soft red shale with a little interbedded sandstore.

The Appalachian Mountains in the Highlands province consist
mostly of highly metamorphosed rocks of pre-Cambrian age, namely,
gneisses and schists, with some marble or crystalline limestone, and
intrusive igneous rocks, mostly granite gneiss. Paleozoic limestone
and shale are found infolded with the pre-Cambrian crystalline rocks,
chiefly in the narrow valleys separating the ridges.

In the same region are Green Pond, Copperas, Bowling Green and
Bearfort Mountains, all of which are composed of guartzite and
conglomerate. Limestone valleys are found below the terminal
moraine in the Highlands, but since only two peat deposits are located
in them, they need not be discussed further.

The lower parts of the Appalachian Valley and the intermontane
valleys previously mentioned are chiefly on the Kittatinny limestone,
and the great majority of peat deposits found in these valleys are
entirely different from those found elsewhere in the State. These
peats have been markedly affected by the type of substrata on which
they rest. The ridges which traverse the great valley are mainly
composed of Martinsburg shale, which is mostly black slaty shale.

Kittatinny Mountain is composed in the eastern part of Shaw-
angunk conglomerate, and in the western part, of the High Falls
formation, red shale and hard red sandstone. The ridges adjacent to .
Delaware River are composed of sandstone. Silurian and Devonian
strata are represented in the vatleys,

GLACIAT, GROLOGY

The geological changes due to the last or Wisconsin glaciation are
presented here only in bhroad outline. Their effect upon peat forma-
tion will be discussed in connection with the individual depasits.

The Wisconsin glaciation is the most recent of a series of four
glacial epochs recognized in the Mississippi basin and this last great
ice sheet 13 estimated to have retreated some 20,000 to 25,000 years
ago. Since changes in drainage and topography caused by ice sheets
of greater age than the Wisconsin have largely been eradicated as a
result of the Wisconsin glaciation and later erosion, only the Wis-
consin glacial deposits will be discussed here.

The Wisconsin ice sheet extended farthest south in sonthern
Indiana and Iltinois. New Jersey was covered from its northern
borders south to a highly irregular line running from Perth Amboy
to Plainfield and Summit, thence to Union Village and back through
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Chatham, Morristown, and Denville, finally to Budd Lake, Towns-
bury, and Belvidere. In this glaciated area, the State is covered
discontinuously with glacial drift composed of houlders, gravel, sand
and clay, transported by the ice and melt-waters. Along the line
of the southernmost extension of the ice, the drift is designated as
the “terminal moraine”, this part being ordinarily thicker than other
parts of the drift.

The ground moraine or till, that is, the debris deposited by the
glacier and overridden by it, is as widely distributed as was the
glacier, but on steep slopes and narrow ridges it is present only in
small amounts. In most Jocalities the ground moraine is not suffi-
clently thick to alter the pre-existing rock topography.

The terminal moraine has a maximum thickness of more than 300

feet, but averages about 100 feet. It varies from half a mile to more
than 2 miles in width and is most conspicuous where rock relief is
stight as in areas between Perth Amboy and Morristown. Tu the
Highlands it is for the most part dwarfed by the great relief of the
region.

In many places the terminal moraine is characterized by a uet-
work of interlacing ridges and troughs, often without outlet for
drainage, the result being the formation of large numbers of bogs
containing peat. The moraine i8 pitted in places with kettles, depres-
siops resulting from the. melting of ice blacks. Lack of drainage
usually resulted in clusters of peat bogs. The largest cluster is
encountered in the vicinity of Dover and numbers over 50 bogs in a
square mile of moraine.

Both the terminal moraine and the ground moraine caused the
formation of many lakes and bogs by alteration of existing drainage
lines. A survey of the mountain ranges in the gtaciated and non-
glaciated parts of the State reveals the presence of hundreds of lakes
and bogs in the mountains north of the terminal moraine and virtually
none to the south. The topography is fundamentally the same, except
for the deposition of the moraine. Within and north of the terminal
snoraine, steep-sloped ravines or valleys have been partly filled with
boulders, sand, and clay, and in many cases have been dammed, thos
retarding drainage ; south of the moraine, bogs and lakes are virtually
nonexistent.

Many glacial deposits in New Jersey have been produced as a
result of the liberation of immense quantities of water during the
disintegration of the ice sheet. The glacial streams carried much
sediment ; this was deposited in stratified formations designated as
kames, kame terraces, valley trains, outwash plaius, deltas, and eskers.
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Kames are numerous in New Jersey and often occur in groups
termed “kame moraines”, the topography of which is similar to that
of the terminal moraine. In many cases these contain bogs ia the
troughs between the kames. Other bogs occur in some of the “kettles”
or undrained depressions in the outwash plains,

VEGETATION FACTORS IN PEAT FORMATION

The vegetation of the State in relation to bog formation has been
the subject of many botanical studies. No attempt will be made
here to review or even to list the numerous papers dealing with the
sedges and reeds, which are important in the formation of sedge and
reed peats, or the shrubs and trees that are equally important in the
formation of forest peats. Attention is merely directed here to several
contributions of particular interest. Among these, the work of
Harshberger (41-45) is most important. The studies of Chrysler
{(21) and Chapman (19-20) also have a bearing upon this problem.

After the recession of the last glacier and the renewal of milder
climate, the vegetation gradually spread northward. The bog vege-
tation was the first to take the place of the barren ground left by
the retreating ice. These bog plants soon became firmly established,
especially in the smaller glacial depressions where absence of wave
action favored littoral vegetation. These hog societies were typical
of the colder parts of North America and were closely related to
those of Europe and Asia, They showed an optimum region of
dispersal having a moist climate, subject to great temperature
extremes (99). One such typical bog is illustrated in plate I1I,

Considerable light on the past history of the vegetation of New
Jersey can be gained from an examination of the pollen diagrams
from peat bogs. Typical diagrams of some of the northern hogs are
presented in figures 2-4, Dr. J. E. Potzger, of Butler University, who
made these analyses and also made these data available, submits the
following interpretation of the results.!

All bogs except Squires Corner shaw a period of importance for spruce-fir,
or a period of boreal climate. Pire was the next most important genus but
hemlock and sak sooun made their prominence felt, Qak represents, perhaps, a
warmer-dry climate. ‘The oak and pine seem to have shared the forest cover
for a long period of time, and the striking thing is the two periods when
hemlock increased (fairly well accentuated in afl but the small Ramsey bog).
This means that N. . had two periods of increased moisture during which
hemlock was able to crowd pine and oak. Hemlock, apparently, belongs to the
broad-leaved element of the forest complex, rather than, as so frequently
assumed, fo the pine complex, The lower portion of the pollen spectrum is
missing in the Squires Corner bog {77).

1 Personal communication
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MARI, DEPOSITS IN NEW JERSEY BOGS

"This brief survey of the various factors controlling peat formations
in New Jersey would not be complete without an eyamination of a
type of bottom material characteristic of the underlying mineral strata
of some of the sedge and reed peats in the northern sections of the
State; namely, calcareous marl., The formation of this material is a
highly important phase of biological activity. Marl deposits are
always found to be associated with calcareous regions. Marl consists
principally of calcium carbonate with an admixture of other inorganic
and organic substances. It is usually white or slightly cream-colored
and granular to powdery. On treating marl with acids, the carbonate
is dissolved and the organic matter is left in the form of flakes and
other particles. The process of marl formation is described in detail
by Davis (36).

Some deposits of marl may be produced largely or partly by mol-
lusks and other invertebrate shells. Most deposits, however, do not
contain recognizable shell fragments in any abundance. The calcium
carbonate is deposited in the form of small crystals; by their aggrega-
tion, an incrustation is produced on plants. Very often beds several
feet thick are encountered which are covered by layers of peat. In
explanation, Davis suggested that conditions unfavorable to the
growth of Chare were favorable to other plants, until a depth of
water was reached at which Chare was able to occupy the bog, cover-
ing it from the bottom up, and holding the steep slope of the peat
in place by mechanically binding it. When Chare occupied the bog,
the amount of organic matter left decreased and calcareous deposition
increased, until the latter predominated.

‘The association of marl with peat formations in New- Jersey was
observed by the first students of the geology of the State, just a little
over a century ago. Kitchell (52) reported that the formation and
accumulation of marl (calcareous tufa, travertine) and shell marl are
the result of deposition of lime from solution in water. Water
saturated with carbon dioxide (CO,) dissolves the calcium carbonate
{CaCO,) in passing through limestone rocks ; the carbonate is carried
to lakes and bogs and is deposited, after CO, is liberated, as a white
calcareous powder. It may also be absorbed there by testaceous
animals, who use it in their protective shells. In the presence of high
concentrations of carbonate, there is abundant animal growth, which
results in large deposits of shell marl. An excess of carbonate will
bring about the precipitation of more mar!, aside from the shells, The
mar] may thus give rise to the lower or sedimentary layer of the
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pond, upon which peat is formed. The marl bed, of varying thickness,
may rest upon a bed of clay, sand, or gravel, and is superimposed
by a series of layers of peat, also varying greatly in thickness.
Kitchell believéd that the testacea continue to grow while the peat
layer is being formed, living forms occurring at the juncture of marl
and peat and often in the layer of the peat itself. In support of his
belief he cited a deposit covering an area of 75 to 100 acres in
Montague Township, Sussex County, where the total depth of the
material was 18 feet, the lowest 11 feet consisting of decomposed
shells, the next 4 feet of mixed marl and peat containing testaceans,
and the top 3 feet of peat. In other places, the peat was much deeper.
One area gave 5 to 6 feet of peat, and 6 to 8 feet of marl, underlain
by a bed of sand and gravel.

The utilization of this mar! attracted the attention of eatly Amer-
ican students of peat. Leavitt (55) wrote, in 1867:

Tt is well kaown that numerous shell-marl-beds or pits are exclusively and
profitably worked for fertilizing purposes. These marl-beds are usually found
to rest upon a bed of clay, sand, or g_rave[, and are succeeded by peat or muck,

the depth of the peaty deposits varying, according to the statements we have
seen, irom three to twenty feet.
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CHAPTER 1I

Prars 1xn NEw Jersey, Types anp DisTRIBUTION

NATURE OF PEAT TYPES FOUND IN NEW JERSEY

The status of peat nomenclature is highly unsatisfactory, as.
elucidated in Part A of this report (104). This is chiefly the reason
why such confusing terms as “muck”, “humus”, and “turf” are not
used in the report of this survey. Four types of peat have beed
recognized and are used here as the basis for classification:

L. Sphagnum or moss peat. With the exception of certain shallow
layers found in a few bogs, no true sphagnum peats exist in New
Jersey. However, growing sphagnum moss is found on the surface
of many bogs, especially in the forest peat areas throughout the
central and southern parts of the State.

2. Sedge and reed peats. This type is often referred to as “low-
moor peat”. It is usually dark brown to black, powdery when dry,
and contains varying amounts of fibrous material. Wood particles
are commonly present. The reaction is between pH 4.5 and 6.8.
On a dry basis, the total nitrogen is 2.0 to 3.5 per cent, and the
organic content ranges between 70 and 95 per cent,

3. Forest peat. This type of peat is also known as “forest litter”,
“forest mold”, “oak leaf mold”, “tree mold”, and “peat mold”. It is
brown to dark brown, fluffy, and somewhat fibrous. Its reaction is
between pH 3.8 and 5.5. The total nitrogen ranges between 1.0 and
2.5 per cent on a dry hasis, and the ash content between 3 and 20
per cent,

4. Alluvial or sedimentory peats. The organic content of these
peats varies from 20 to 60 per cent (dry basis). The nitrogen also
varies considerably, usually between 0.2 and 1.5 per cent. This group
of peats is well represented in the State by an important subgroup, '
which can be designated as the solt-marsh peats. These usually con-
tain coarse fibrous material, together with large amounts of mineral
sediment. Woody layers are frequently present. The reaction, as
well as the chemical compesition, is extremely variable.

Among the fresh-water peat bogs found in New Jersey, the most
conmon and probably the most important are the sedge and reed
peats, most of which originated in lakes and ponds in the northern
part of the State. The growth of water plants retarded the move-
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ment of such waters, and in time the entire surface became covered
with vegetation. This susface growth was accompanied by vertical
growth of plants, like water lilies, ferns, grasses, and shrubs, which
took root in the dead plant residues and constantly added to the
accumulation of plant material. Peat was thus produced. It continued
to accumulate as larger plants and even trees appeared, thereby
adding to the growing vegetation and to the decomposing plant
material. The lake or pond eventually became entirely filled with a
mass of vegetable matter (peat), with plants growing on. the surface.
The fbrous stratum, in turn, rested upon either macerated or colloidal
peat, or upon calcareous marl, in which fiber is present only to a very
limited extent {figure 5).

The formation of coastal forest peats, frequently designated as
“cedar swamps”, is characteristic of the central and especially the
southern parts of the State. Because of the subsidence, elevation,
and resubsidence of the land areas in glacial times, the forests grew,
became submerged, and grew again. This resulted in the growth of
superimposed forests, one above the other, in some cases as many
as five. These peat bogs range in depth from 2 to 30 feet. They are
characterized by a forest type of vegetation, commonly rich in white-
cedar trees (figures 6 and 7).

Peat hogs were also formed along rivers, on terraces and in flood
plains, where, during times of high water, water plants grew and
accumulated to form a deposit of peat accompanied by a considerable
amount of sili, clay, and even sand.

The marine marshes were formed along the coast, in bays and in
protected harbors; and large ones border the coast of New Jersey.
These are covered with marsh grasses which gradually decompose
and accumtlate to form a fine mud rich in organic matter. The
resulting deposit is not usually considered to be a very good type
of peat. Many deposits of the salt-marsh type or of fresh-water
origin are found in drowned valleys where the coast has subsided

" and Iandiocked lagoons or deltas have been formed, and in the flat,
imperfectly drained areas farther inland (plates IVA and V). In

many places, salt-marsh peat overlies peat of iresh-water origin,
indicating coastal subsidence (63).

Differences between tidal marsh situated east of the coastal plain
divide and the marshes west of it, are extreme. Large tidal marshes
are not encountered along Delaware River until Delaware Bay is
reached: these marshes continue, with some interruptions, to the
sonthern tip of the State.
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TIDAL MaRSH

% CEDAR FOREST

Fre. 6. Creat Cedar Swamp and associated tidal marsh (Dennis Creek drainage region).
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Few large fresh-water bogs are found west of the coastal plain
divide. The streams, except Rancocas River, are short. Many of
the stream flood plains are of a boggy nature, but little true peat is
found in them. A large stream in a narrow flood plain results almost
invariably in a deposit of mineral materials rather than in peat
formation; and except for Rancocas River, such mineral deposits
have accumulated along the streams west of the divide. Rancocas
River has cut so far to the east that it {ollows the pattern of the
streatns fowing to the south and southeast.

The most striking feature of the bogs of the Coastal Plain, par-
ticularly the drainage regions to the south and east of the divide, is
their extent. Great Cedar Swamp, exiending northeast from
Dennisville, is about 6 miles long and 2 miles in greatest width. The
tidal marsh along Great Egg Harbor and Tuckahoe Rivers is some
13 miles long and about 6 miles wide. This flat topography accounts
for the relative shallowness of the peat deposits.

Most of the bogs in the Piedmont Plateau closely resemble one
another ; there is also a close resemblance to those in the dry bed of
glacial Lake Passaic. South of the terminal moraine, bogs are few
and peat of high quality is virtually nonexistent. Great Swamp, part
of the old Lake Passaic, is the only notable exception.

The central Highland Region, north of the terminal moraine, con-
tains great numbers of lakes and bogs; these show remarkable
similarity to one another, both in the nature of the peats encountered
and the surface vegetation. This similarity extends to most of the
mountain ranges in the northern part of New Jersey. Bearfort
Mountain, which forms the northeastern escarpment of the plateau, is
the most interesting in the State, stnce on it are found many remark-
able peat deposits. To the southwest, Bowling Green Mountain,
contains many bogs but has little true peat. Budd Lake, iu western
. Morris County, is of special interest, since it contains a bog marginal
to the terminal moraine which is, in part, a floating mat composed
largely of sphagnum inoss. Sparta Mountain, north of Schooleys
Mountain, coutains some remarkable peat deposits, as do Hamburg
and Wawayanda Mountains. The.largest peat areas are found in
the broad rough plateau region between the higher ridges and
knolls.

DISTRIBUTION OF PEAT TYPES IN NEW JERSEY

Varying physical conditions bave resulted in the predominance of
different peat types in different sections of the State. Sedge and
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reed peat is most common in Kittatinny Valley where it may or may
not be underlain by deposits of calcareous marl. Save in very few
instances, calcareous marl has not been found outside the Great
Valley in New Jersey. In some cases there is considerable admixture
of forest peat in the reed and sedge deposits. The salt-marsh peat
is invariably found in regions of brackish water. In the coastal plain,
many of the bogs found inland contain alluvial deposits, but the
great majority of true peat deposits in the fresh-water bogs are of
the forest type.

The mountain regions almost invariably give rise to forest peat,
usually containing reeds and sedges. Alluvial peats are common. The
Piedmont Plateau has given rise to a sedge and reed peat containing
forest remuants and in most cases, allovial deposits.

The peat areas of the State may be classified according to the

dramage regions inte 21 groups (figure 1, p. 13}, These are listed
in alphabetical order as follows:

Assanpink Hackeusack Paulinskill
Barnegat Maurice Peqguest
Cohansey Metedeconk Rahway
Crosswicks Mullica Rancecas
Delaware Musconetcong Raritan
Diennis Navesink Tuckahoe
Flat Passaic Walfkill

The total areas covered by this survey in each drainage region
are given in table 3. In addition to the peat areas, the purely mineral '
areas, believed to be peat in accordance with the Soil Survey maps,
are also listed. Each draivage region may now be described in detail
with particular reference to the types of peat and the nature of the
bogs. The area, depth, organic matter and nitrogen content, and
reaction of a series of bogs are given in table 4. These resnlts
emphasize the wide variation in nature and composition of these peats,
and therefore, differences in their practical utilization,

[
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Assanpink drainage region

The region designated as the Assanpink includes the territory along
Delaware River from Trenton north to Frenchtown. Besides Assan-
pink Creek, which flows north and west and empties into the Delaware
at ‘T'renton, the region includes several others such as Jacobs, Moores,
Wickecheoke, and Nishisakawick Creeks. Of the 4,186 acres sur-
veyed in this region, fewer than 15 per cent, or 602 acres, were
found to contain peat. The remaining 3,584 acres may be classified
as mineral soil.

The peat deposits found in this region are all east of 74°46" longi-
tude and are almost exclusively of the fresh-water alluvial type.
These are found along Assanpink Creek and its tributaries. They
have been subjected to frequent flooding and the flood waters have
deposited a great deal of mineral sediment. Because of their alluvial
nature they are characterized by a concentration of mineral matter,
especially in the surface layers. The organic matter of these peats is
always so well macerated that it is often difficult to determine the
nature of the plants from which the peat has originated. Some woody
material, however, can be recognized, as can a certain amount of
fibrous sedge and reed peat. ‘The deposits are shallow, having average
depths of 1 to 3 feet and maximum depths of 2 to 4 feet. The organic
matter in the surface foot ranges between 20 and 56 per cent, the
greatest concentration at any depth ranging between 20 and 84 per
cent. The total nitrogen values in the surface foot vary between 0.58
and 1.81 per cent. The pH values are low, ranging between 4.2 and
58. The pH does not seem to change consistently with a change
in depth.

The remainder of the peat deposits in this region are of the forest

type.
. Barnegat drainage region

The territory included in this region extends along the Atlantic
Coast from Silverton south to Great Bay. Many streams drain the
region, including Toms River, the largest, and Cedar Creek, Forked
River, Oyster Creek, and Mill Creek. The total area of the region
is about 283,000 acres. Of the 33,320 acres surveyed, 23,551 contain
peat. A good deal of the peat in this region is of the salt-marsh type,
located along the bays and the tidal part of the streams. The fresh-
water peats are found along the streams and in the shallow flooded
basins. 'The peats of this region so far surveyed are distributed as
follows: sedge and reed peat, 2,747 acres; forest peat, 7 488 acres;
fresh-water alluvial peat, 3,352 acres; salt-marsh peat, 9,964 acres.
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‘The sedge and reed peats are along the streams and shallow basins.
The deposits are rather shallow, having average depths of 1 to 3 feet
and maximum depths of 3 to 9 feet. In the surface layers, the organic
content ranges from 71.3 to 95.6 per cent, the highest concentrations
being 81.8 to 95.6 per cent on a dry basis. The total nitrogen content
of the surface material varies between 0.81 and 2.25 per cent, and
sthe pH values range from 3.7 to 6.7. There is no general tendency
for an increase or decrease of pH with depth. All the sedge and reed
bogs contain some woody material.

‘The forest peats differ from the sedge and reed peats mainly in
the proportions of wood and fibrous material, Sixty per cent of the
forest peat areas contain some fibrous material. The bogs are rela-
tively shallow, having average depths of 1 to 4 feet and maximum
depths of 4 to 8 feet. In the surface layer, the organic content ranges
between 77.2 and 93.2 per cent, whereas the highest organic values
at any depth fall between 794 and 96.6 per cent. The nitrogen
content of the surface material varies between 1.35 and 2.28 per cent,
and the pH values between 3.8 and 5.3. There is no definite change
of pH with depth.

The salt marshes are found along the bays and tidal porttons of
the rivers and streams. Wood is often found at depths considerably
below the surface. Since the trees did not grow in saline water and
since they must have been autochthonous in nature, or have grown
in places where they are now found, it must be assumed that the
coast line has sunk since the forest grew or that the water level of
the ocean has been raised.

A considerable range of peat depths is found in the salt marshes.
The averages are from 2 to 23 feet, and the maximum is 34 feet. The
surface layers have organic contents of 99 to 87.2 per cent. The
nitrogen values in the surface material range between 0.26 and 1.57
per cent, and the pH values between 3.2 and 7.1,

Cohansey drainage region

Cohansey Creek is in the southwestern part of the State. Its head-
waters lie near Friesburg and it flows south to Fairton, then due
west for about 6 miles, and finally southwest to Delaware Bay. It is
tidal as far north as Bridgeton. Other streams such as Black Cedar
and Nantuxent Creek are found in this region, all south and east of
Cohansey. The tidal area comprises about 104,000 acres. Of the
16,327 acres surveyed, 12,190 contain peat.

NEW JERSEY GEOLOGICAL SURVEY
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The peat-survey areas in this region are divided as follows: sedge
and reed peat, 90 acres; forest peat, 395 acres; fresh-water alluvial
peat, 235 acres ; salt-marsh peat, 11,470 acres. Almost all of the salt-
marsh deposits contain both sedge and reed material, as well as wood.
There must have been a difference of 20 or more feet in the relative
levels of land and water between the time the peats were formed and
the present, These deposits have average depths of 2 to 11 feet with
maxima of 5 to 30 feet. The concentrations of organic matter in the
deposits vary greatly, ranging in the surface layers between 17.7 and
914 per cent. The total nitrogen ranges between 0.80 and 1.82
per cent, and the pH values in the surface layers range between 26
and 6.5.

Crosswicks drainage region

The drainage region designated as Crosswicks includes all the
streams between T'renton and Burlington that drain into Delaware
River. The largest of these is Crosswicks Creek. Among the others
are Black Creek and Assiscunk Creek. An area of about 156,000
acres, entirely within the Coastal Plain, is drained by the above
streams. Peat deposits are found along the flood plains of the
streamns and at their mouths where the water becomes tidal. The
survey covered 4,969 acres of which 1,169 contained peat.

The peat in this region is almost entirely alluvial, in part fresh-
water and in part tidal. As in other regions of the Coastal Plain, the
drainage is poor and mineral sediments from the land are deposited
in depressions where peat is formed, thus giving rise to a material
with a high ash content. The organic matter in these deposits
originates from sedges and reeds and frequently from trees and
shrubs. Because of fluctuating water levels, the material is usually
well decomposed and macerated.

The fresh-water alluvial peats occur along the flood plains of the
streams. Reed and sedge material was found in about half of the
bogs, and woody material in the other half. The bogs are relatively
shallow, having average depths of 2 to 5 feet and maxinmum depths
of 3 to 15 feet. As would be expected, the organic content is low,
the average in the surface layer being 21.5 to 62.2 per cent, with
maxima up to 84.2 per cent. The total nitrogen values in the surface
foot range between 0.11 and 1.85 per cent, and the pII values between
3.7 and 5.7. 'There is no consistent change of pH with depth.

The tidal marshes in this region are at the mouths of the streams.
The water is not excessively saline but only brackish. The marshes,
however, are flooded at high tide and are covered with salt-marsh

A
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vegetation. The deposits average 3 to 7 feet in depth, and have maxi-

mum depths of 8 to 12 feet. The organic matter ranges between 31.1°

and 62.2 per cent in the surface layer and the maximum at any depth
is between 34.1 and 93.1 per cent. The nitrogen varies from 046 to
1.32 per cent, and the pH values range between 3.1 and 5.1.

Delaware drainage region

The territory included in the Delaware drainage region extends
from Pensauken Creek south to Stowe Creek, It is drained by
numerous streams, the chief of which are Pensauken, Timber, Man-
tua, Ractoon, Oldmans, Salem, Alloway, and Stowe Creeks and
Cooper River, These streams all flow into Delaware River and all
are tidal at their months. A considerable amount of tidal marsh
along this section of the Delaware and along the above streams was
once diked and reclaimed, but in recent years storms have washed
out the dikes leaving the fand under water and making it inaccessible
for surveying. This region comprises about 440,000 acres. The
survey has so far covered only 35,566 acres including 9,119 acres
of peat. The peat in this region is mostly of the tidal marsh type.
The fresh-water streams flow through narrow valleys and the flood
plains are not extensive. The deposits so far surveyed are distributed
as follows: sedge and reed peat, 387 acres; forest peat, 631 acres;
fresh-water alluvial peat, 2,484 acres; salt-marsh peat, 5,617 acres.

The salt-marsh peats are found along Delaware River and the
tidal portions of the drainage streams of the region. Their average
depths range from 2 to 18 feet and their maximum depths reach 25
feet. In the surface foot, the organic content varies widely, from 7.4
to 93.2 per cent, and the total nitrogen ranges from 0.59 to 2.83 per
cent, The pH values range from 3.3 to 6.3 in the surface foot.

The fresh-water alluvial peat deposits are shallow, having average
depths of 1 to 4 feet and maximum depths of 2 to 8 feet. The organic
matter in the surface layers ranges from 15.6 to 61.5 per cent, and
the nitrogen from 0.30 to 1.49 per cent. The pll values in the upper
foot range between 4.4 and 5.7.

The sedge and reed peats have average depths of 2 to 13 feet.
The organic matter in the surface layers ranges between 61.3 and 81.0
per cent and the total nitrogen values between 1.19 and 2.54 per
cent. The pH values in the surface materials fall between 3.7 and
5.0. The bog 4 miles from Penns Grove is an example of this type.
It has an average depth of 13 feet and a maximum of 16 feet. With
the exception of the surface 2 feet, the peat contains a great deal
of mineral sediment.

NEW JERSEY GEOLOGICAL SURVEY
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Dennis drainage region

The Dennis region includes most of Cape May County. It is
drained by numerous small streams, among which are West, East
and Dennis Creeks. Almost the entire tip of the State is surrounded
by tidal marsh and, in addition, there are numerous other bogs,
several of which are extensive. The total area of the region is about
137,800 acres. A total of 20,323 acres has so far been covered of
ihich 16,591 acres contain peat. The deposits include 103 acres of
sedge and reed peat and 13,562 acres of forest peaf.

The forest peat areas are all shallow. They have average depths
of 2 to 3 feet and maximum depths of 4 to 7 feet. The peat is not
uniform in depth but occurs in pockets in low, uneven-wet lands.
The organic matter in the surface layers of these bogs ranges betiween
75.6 and 90.7 per cent, and the total nitrogen between 1.46 and 2.98
per cent. The pH in the surface layers varies between 3.7 and 5.8.

The salt marshes are similar to those found in other regions. They
average 2 to 13 feet in depth, with a maximum depth of 22 feet. The
presence of wood in some places in the deeper layers indicates that
the coast line has become submerged; this condition is similar to
that found in other regions. The organic content of the surface
layers varies widely, between 186 and 73.0 per cent, and the pH
values range between 2.8 and 6.7, A representative peat of the salt-
marsh type occurs 3 miles from Cape May Court House. It is mostly
clay with some fibrons plant material.

Flot drainage region

Flat Brook and its tributaries drain the northwestern slope of
Kittatinny Mountain, an area of about 68,000 acres. Of the 3,008
acres surveyed, 678 contain peat. It is of interest to note that com-
paratively little peat 1s found in Delaware Valley, into which Tlat
Blook flows. Perhaps the movement of water and of ice during the
peat-forming periods kept the valley denuded of vegetation. The
peat deposits so {ar investigated are, without exception, found in
kettles, small lakes and ponds, and along the flood plains of some of
the smaller streams. Many of the areas are high in the mountains
and can be located only with difficulty. None of the peatlands in this
region are under cultivation, and only about 30 acres are used for
pasture,

The peat found in this region is largely of the sedge and reed type
with an admixture of wood. In almost every bog the bottom layer
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consists of aguatic or sedimentary peat. This fact attests to the
lacustrine origin of the bogs. Only four bogs were found with a
shell-marl layer. Two of the areas in this region may be classed as
alluvial (figure 8). The organic matter in the surface foot was found
to range between 63.4 and 95.5 per cent and the nitrogen between
1.55 and 3.69 per cent. The pH varies between 4.0 and 6.5 at the
surface, and almost always increases with depth. Only three Hogs
show a decrease in pH with depth, and in a similar number the pH
remains about constant.
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Fi1g. B. Cross section of bog on upper Little Flat Brook.
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Huockensack drainage region

Hackensack River has its origin in bogs and lakes in New Yark
State. In New Jersey, it drains the region between the range of the
Palisades on the east, and the Passaic drainage region on the west,
It flows in a southerly direction and empties into Newark Bay. For
several miles north of the mouth of the river the valley is at present
alnost at sea level and is flooded by tidal or brackish water (plate
IV, B p. 45). The peats of the northern part of the region consist
of sedge and reed or alluvial-sedge-and-reed deposits. There is good
evidence that at one time the southern end of the valley was consid-
erably higher with respect to sea level than it is now. At least two
buried cedar forests occur in the part of the valley now covered hy
tidewater and these forests undoubtedly grew in an area saturated
with fresh water. Within the memory of living men cedar forests
grew in certain parts of this valley, and stumps and roots of trees
still protude from the ground in those places. Some of these forests
were cut for timber and others died {rom such causes as: (a) subsi-
dence of the forest due to more or less general land sudsidence; the
entrance or exclusion of salt water depending on the level and the
volume of fresh water entering the swamp, the degree of subsidence
relative to tide levels, the amount of subsidence of barrier dunes, and
other factors; (b) influx of salt water caused by storms; (c) influx
of salt water due to deepening, widening, and increasing the number
of the streams or ditches; (d) influx of oil and other wastes from
industry and shipping (mentioned by old residents, but of doubtful
significance) ; (e) lowering in level of the fresh ground-water of the
bog, due to drought over a comparatively long period or diversion of
fresh-water streams, thus permitting salt water to permeate the bog;
and (f) industrial wastes in the fresh-water streams entering the bog.

The region is entirely withia the Piedmont Plain and was covered
by the last glacier. Geologists who have examined the area believe
that part of the valley was once occupied by a lake as evidenced by
widespread alluvial deposits similar to those found in the bed of
I.ake Passaic. These include the large heds of varved clay found from
Newark Bay almost to the New York State line.

The region contains about 23,000 acres of which 15,653 acres with
10,487 acres of peat has been surveyed. With minor exceptions the
salt-marsh or tidal peats contain woody material which emphasizes
the fresh-water origin of some strata. Sedge and reed peat and
alluvial sediment are commonly present; some of the marsh contains
recognizable aquatic peat. The average depths of the deposits vary
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between 2 and 16 feet. The organic matter in the surface foot ranges
widely, between 19.5 and 91.4 per cent. This is no doubt due to the
uneven deposition of the minerat sediments washed down by flood
waters. As would be expected, the nitrogen contents of the deposits
are relatively low and also extremely variable. In the surface foot,
the nitrogen ranges hetween 0.35 and 3.24,per cent, with only four
values above 2.0 per cent. The pH values in the surface foot also
vary, the figures falling between pH 3.3 and 6.9. In about half the
deposits the pH values increase with depth.

Maurice drainage region

Maurice River draing the region between Port Nosris and Glass-
hare, a distance greater than 30 miles. The river flows into Delaware
Bay and skirts the western flank of the Pine Barrens north of
Millvile. Several tributaries, such as Manunuskin River, Manantico
Creek, and Blackwater Branch penetrate deeply into the Pine Barrens. .
In many respects the bogs and tidal marshes found in the valley of
Maurice River make the region one of the most interesting in south-
ern New Jersev.

This region comprises about 294,000 acres. Of the 18,597 acres
surveyed, 12,200 contain peat. The latter is divided as follows: sedge
and reed peat, 381 acres; forest peat, 2,066 acres ; fresh-water altuvial
peats, 1,359 acres; and salt marsh, 8194 acres. The peat depasits
are found along the stream flood plains (figure 9).

Considerable tidal marsh occurs along the bay shore and in the
lower parts of the rivers and streams. There is good evidence that
the tidal marsh was once above sea level. At one place near Port
Norris as many as five separate forests are buried one on top of the
other, and all are now covered by recent tidal deposits. There must
have been, therefore, a difference of about 27 feet in the levels of the
present surface and the surface of the land when the first forest
grew.

The sedge and reed deposits are shallow, having average depths of
2 to 3 feet and maximum .depths of 3 to 6 feet. They all contain
woody material. In the surface layers, the organic matter varies from
63.2 to 84.6 per cent. Two representative total nitrogen values are
1.96 and 2.55 per cent. The pH values in the surface layers range
between 4.2 and 5.7.

The forest peats have average- depths of from 1 to 3 feet and

- maximum depths of 4 to 10 f{eet. Five of the eleven areas have a

depth of 4 feet. One area has a maximum depth of 10 feet. In the

NEW JERSEY GEOLOGICAL SURVEY



Prats oF NEw JERSEY

o3 Lwsn
UL
anws &

FREDANODIY
A TEHOS

AS3HOS

VASO4HGITO
SALIHS T HA

SILNDVYHEHS
rauvo

0ISOINODI
XIHYD

S3dAl 1¥3d

BT NI
T

AONVISIG

r
ba Y

v

at

¥

FA

T

-
=
43T 4 N HidBd

Fic. 9. Cross section of the Maurice River tidal marsh.
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surface layers, the organic contents vary from 639 to 90.4 per cent.
The greatest organic values in any stratum fall between 635.9 and 904
per cent. Total nitrogen values in the serface layers range between
1.37 and 1.85 per cent, and the pH values between 3.0 and 5.2. These
peats are mostly well macerated and contain more or Jess fibrous
material.

Most of the areas so far surveyed m this region are of the salt-
marsh type. Almost all of these peats have woody layers, and well-
preserved logs are found in several places. In about half of the bogs
fibrous material is abundant. These deposits have average depths
of 4 to 24 feet and maximum depths of 7 to 39 {eet. The organic
matter in the bogs is also variable, ranging in the surface layers from
8.0 to 83.4 per cent. At greater depths the highest values recorded
are between 32.7 and 91.4 per cent. Total nitrogen ranges from 0.53
to 2.27 per cent, and the pH values in the surface layers from 3.5
to 6.3. The alluvial peats differ from the forest or sedge and reed
peats only in the amount of mineral sediments. The bogs are shallow,
averaging 2 to 3 feet deep and having maximum depths of 3 to 4 feet.
In the surface layers the organic maiter falls between 27.3 and 34.2
per cent, with maxima of 33.6 to 59.4 per cent. Total nitrogen values
vary between .79 and 0.91 per cent, and the pH values at the
surface between 4.1 and 5.5.

Metedeconk drainage region

The territory included in the Metedeconk region extends from
Elberon on the Atlantic Coast south to Mantoloking. Tt is drained
mainly by two rivers and their tributaries; the Metedeconk, with
headwaters near Clarksburg and Smithburg, flowing in a southeasterly
direction and emptying into Barnegat Bay: and the Manasquan, with
headquarters near Jerseyville and Smithburg, flowing in a south-
easterly direction and emiptying into the Atlantic QOcean. Shark River
and Deal Creek are smaller streams inctuded in the region. The total
area is about 264,000 acres. Of the 8877 acres surveyed, 5,493
contain peat, The peat deposits have been classified as follows : sedge
and reed, 1,216 acres; forest, 1,504 acres; {resh-water alluvial, 1,194
acres; and salt~-marsh, 1,579 acres, .

Peat is found, as in all the coastal plain regions, along the stream
flood plains. The southern part of the region is within the Pine
Barrens and many of the peat deposits are of woody origin. Some of
the bogs have a surface growth of cedar trees, but buried cedar
forests are infrequent. The region also contains’ considerable tidal
marsh, of which only a small part has been surveyed.
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The sedge and reed peats of this region almost always contain more
or less woody material. In one bog, well-decomposed, submerged
logs were found. The peat is usually well macerated and frequently
contains mineral sediments. The bogs are relatively shallow, having
average depths of 1 to § feet and maximum depths of 3 to 9 feet.
The organic matter in the surface material ranges from 38.5 to 52.7
per cent, the total nitrogen from 1.06 to 2.64 per cent, and the pH
from 3.6 to 7.2. Ogrly one pH value, however, was above 6.0,

The forest peats in this region are located chiefly in the southern
part of the region, that is, in the Pine Barrens. Most of the deposits
contain more or less reed and sedge material. They are rather shallow,
having average depths of 1 to 4 feet and maximum depths of 3 to 8
feet. In the surface foot, the organic matter varies between 50.4 and
90.4 per cent. The highest percentages of organic matter found in
any depth, range between 66.7 and 96.4 per eent. The nitrogen in the
upper foot varies between 1.32 and 3.83 per cent, and the pH between
3.5 and 5.8. The change of pH with depth is very erratic; in some
deposits it increases, in others it decreases, and in some it is extremely
variable.

The {resh-s, ... alluvial peats are cha.acterized by their high ash
content. The organic fraction consists of very well macerated reed
and sedge peat, or wood, or mixtures of both. The bogs have average
depths of 1 to 7 feet and maximum depths of 2 to 10 feet. In the
surface layers, the organic matter ranges from 6.8 to 46.2 per cent.
The total nitrogen in the surface layers varies between 0.36 and 1.75
per cent, and the pH between 3.4 and 6.1

Mullica drainage region

The Mutlica region is drained almost entirely by the Mullica River
and its tributaries, Some of the larger tributaries comprise the
Wading, Bass, Oswego, and Batsto Rivers, The system drains terri-
tory as far west as Berlin and as far north as Butlers Place. The
southwest border of the region is on a line through Hammonton and
Egg Harbor City. The entire region includes about 392,500 acres.
A total of 54,382 acres have so far been surveyed and of this total
35,711 acres contain peat. The peat deposits are divided as follows:
sedge and reed, 3,507 acres; forest, 13,7 78 acres: fresh-water atluvial,
6,780 acres ; and salt marsh, 11,646 acres.

With very few exceptions, the sedge and reed peats in this region
contain woody material. The bogs are shallow, having average
depths of 1 to 4 feet and maximum depths of 2 to 9-feet. In the
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surface layers, the organic matter range’s between 57.4 and 91.1 per
cent, and the total nitrogen between 1.19 and 2.23 per cent. The pH
values range between 2.8 and 5.6.

The forest peats of this region occur usually ‘in large bogs but the
depths are not great, the averages ranging from 1 to 4 feet and the
maximum from 2 to 8 feet. The peat is predominately of the forest
type, and logs and stumps are common. About half of the bogs con-
tain fibrous material, and in all the bogs the material is more or less
macerated. In the surface layers, the organic matter ranges from
55.2 to 93.1 per cent, the total nitrogen from 0.90 to 2.18 per cent,
and the pH irom 2.9 to 5.6.

The alluvial deposits are shallow and are subject to frequent flood-
ing by surface water which carries mineral sediments. The average
thickness is 1 to 4 feet, with maximum depths of 2 to 6 feet. The
organic matter in the surface layers ranges between 3.2 and 55.3
per cent, with maxima of 14.6 to 78.1 per cent. Total nitrogen ranges
between 0.34 and 1.22, and the reaction between pH 3.4 and 5.1.

The tidal marshes lie along the seacoast and the lower reaches of
the rivers. The subsidence of the coast line is very graphically
demonstrated some 4 or 5 miles up Wading River where the remnants
of a forest, with logs and stumps 2 to 3 feet in diameter, can be seen -
at low tide. As one passes down the river, this dead forest graduaily
disappears {rom view ; however, the stumps and logs are present below
the surface of the river bed and banks. Farther down the river, the
stumps are buried deeper and deeper, until near the coast line they
are 20 to 22 feet below the surface. Considerable wood is found
buried throughout this entire section of the tida! marsh. The marshes
vary greatly in depth, the average of each ranging from 6 to 23 feet,
with maxima of 16 to 32 feet. The organic matter varies between
10.2 and 59.7 per cent in the surface layers, and between 104 and
90.0 per cent at other depths. Total nitrogen ranges hetween (.88
and 142 per cent, and the pH between 2.3 and 5.9.

Musconetcong drainage region

Musconetcong River has its origin in Lake Hopatcong and flows
in a southwesterly direction to Delaware River at Riegelsville, The
Musconetcong drainage region also includes Pohatcong Creek, which
is north of the Musconetcong and runs about parallel to it. Except
for its northern tip this region lies south of the terminal moraine of
the Wisconsin ice sheet and entirely within the Highlands geographic
province. It is of interest to note that the only peat deposits occur in
the small part that was covered by the ice sheet (figure 10).
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Sedge and reed, forest, afld alluvial peats are represented in this
region. The sedge and reed peats (150 acres) are characteristic
of those commonly found in the glaciated section. The organic
matter in the upper foot varies between 87.7 and 91.3 per cent. In
one area, the surface 2 to 3 feet has an abnormally high ash content,
which may be due to extensive decomposition caused by drainage and
cultivation. The nitrogen values of the peat, on a dry basis, fall
between 1.2 and 2.8 per cent, and the pH between 4.7 and 6.1. In
most bogs the pH increases with depth and these bogs also contain
aquatic peat. Calcareous marl is found on the limestone in this region.

Navesink drainage region

The Navesink region comprises the territory drained by the
Navesink and Shrewsbury Rivers, which flow into Sandy Hook Bay,
as well as several small streams which flow into Raritan Bay. The
coastal part extends from Cliffwood on Raritan Bay to below Long
Branch on the Atlantic Coast. The total area of the region comprises
about 120,000 acres.

Only 6,418 acres have been surveyed in this region, 1,701 of which
contained peat. The peat deposits are divided as follows: sedge and
reed, 4 acres; forest, 12 acres; fresh-water alluvial, 362 acres; salt
marsh, 1,323 acres. The peat bogs are located along the streams;
tidal marshes are found along the coast and for a considerable dis-
tance up the Navesink and Shrewsbury Rivers.

Passaic drainage region

The Passaic River i1s one of the largest in the State, draining an
area of about 565,000 acres. Some of the larger tributaries include
the Saddle, Ramapo, Wanaque, Pequannock, Rockaway and Whip-
pany Rivers. Except for the area south of Morristown, the entire
region was covered by the last ice sheet. The area not covered Dby
the ice, notably Great Swamp, was also greatly affected by the glacier
which closed the present and former outlets of Passaic River at
_ Paterson and Summit, thus causing the formation of the glacial Lake
Passaic. After the gap at Paterson was opened by melting of the
ice, the lake was largely drained, but swampy conditions persisted
in large areas in which peat accumulated. The largest, known as
Great Swamp, was in the southern part of the basin. Other large
peat deposits, namely Troy Meadows, Black or Columbia Meadows
(plate V1), Bog and Vly Meadows, and Great Piece Meadows were
formed in the northern part of the lake bed.
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In addition, the Passaic region contains numerous deposits of peat
formed in the kettles characteristic of glaciated terrain. Peat is also
found along the many streams covering this region. Many of the
flat areas along the streams were designated as “meadows” by the
Soil Survey. Some of these meadows contain only mineral soll; many
others, however, contain extensive peat deposits. Of the 31,551 acres
surveyed to date, 15,259 are peat.

In addition to the fresh-water peat areas of this region, considerable
salt-marsh peat is found along the lower Passaic Valley and at the
mouth of the river where it enters Newark Bay. The Passaic and
Hackensack Rivers enter the bay at almost the same place, thus
rendering difficult the separation of these two regions at this point.
The division made is shown on figure 1, p. 13.

The fresh-water peat belongs mainly to the sedge and reed type,
with a small amount of alluvial peat and still less forest peat. As in
other north Jersey regions, most of the sedge and reed peats usually
contain varying amounts of wood and, conversely, the forest peats
usually contain considerable reed and sedge material. With very few
exceptions, the fresh-water peat deposits have layers of aquatic peat.
Few areas in the entire region contain calcareous marl. This lack of
marl, in contrast to the other north Jersey regions, is explained by
the difference in the underlying geologic formations.

The sedge and reed peat bogs in this region range in depth to
33 feet. There can be no doubt as to the lacustrine origin of most of
these bogs. Only four areas contain shell marl. The organic matter
in the first foot varies between 60 and 98 per cent. In some of the
bogs, mainty in the Triassic plain, the organic content of the first
foot was found to be below 60 per cent. This is due to extensive
decomposition resulting from cultivation or to washed-in mineral soil.
The nitrogen content of the surface foot of the sedge and reed types
of peat falls between 1.5 and 3.0 per cent for 92 per cent of the cases,
with § per cent ahove the higher figure and about 3 per cent below the
lower figure. The acidity range of these peats is very wide, namely,
between pH 3.5 and 7.2. Most of the peats, however, fall between
pH 4.5 and 6.5.

One deposit of considerable interest in this region is the area desig-
nated as “Black or Columbia Meadows” (figure 11). Though it
comprises about 2,000 acres it is actually the smallest of the three
large deposits formed in the bed of the glacial Lake Passaic. Great
Swamp is roughly twice as large, and Troy Meadows is slightly
larger. Columbia Meadows lie about 3 miles east of Morristown.
The peat area surveyed has an average depth of 4 feet and a maximum
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depth of 11 feet. Attempts at cultivation have been unsuccessful
because of insufficient drainage and flooding during wet seasons.
The forest peat bogs range in depth up to 39 feet. The organic
content in the surface foot varies hetween 65 and 90 per cent, with a
few cultivated areas showing as little as 35 per cent. The highest
percentage of organic matter recorded for any depth is 97.0 per cent.
The nitrogen values vary between 0.44 and 3.13 per cent, though most
of them fall between 1.6 and 2.3 per cent. The pH values range
between 3.7 and 7.2, and chiefly between pH 5.0 and 6.1 (figure 12).
About 15 per cent of the areas in this region are of the fresh-
water alluvial type. Most of these peats contain both wood and sedge,
and half of them contain aquatic peat. These areas have average
depths of 2 to 7 feet, with maxima up to 38 feet. The organic matter
in the surface foot varies greatly, from 20 to 95 per cent, and the
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Frc. 12, Cross section of kettle near Fox Hill Lakes.
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nitrogen from 0.56 to 2.76 per cent. The pIl values are comparatively
constant, ranging between 4.0 and 6.0.

The tidal marsh areas in this region are at the mouth of the
Passaic River and also along Newark Bay. Approximately 5,000
acres are included. A considerable part of the marshes has been
filled and is now used for industrial plants: The average depths of
the marshes are from 5 to 10 feet, with a maximum of 16 feet. The
peat is of the reed and sedge type with considerable admixture of
clay which in many places predominates. In virtually all tidal marshes
the amount of clay varies greatly. In one profile, for example, the
material may consist largely of reed and sedge with very little clay,
and a few feet away the profile may show the reverse condition. The
explanation of this is probably to be found in the location and move-
ment of the inland ivaters, which carry and deposit the mineral
material. In one place on the Kearny Meadows, a considerable
amount of wood and many submerged stumps were found. These,
of course, indicate a historical change in the Jand level with respect
to the sea. The organic matter in the surface foot of these marshes
ranges between 8 and 90 per cent, and the nitrogen between 1.15
and Z.28 per cent; the pH varies from 3.6 and 7.0. A large part of
the Newark Meadows has been filled by dredgings from Newark Bay.
The peat is typical of a tidal marsh, has an average depth of 9 feet
and a maximum depth of 12 feet, The surface 2 feet comprises pure
clay; from 3 to 5 feet the ash content is 32.1 to 41.6. The pH rises
from 3.6 at 3 to 4 feet, to 4.2, at 5 to & ieet.

Paulinskill drainage vegion

Paulinskill River, just south of Kittatinny Mountain, drains an
area of about 122,000 acres, including the southeastern slopes
of the mountain. This region is entirely within the Appalachian
Valley and was completely covered by the Wisconsin ice sheet. The
river descends rapidly from its source east of Newton to the Dela-
ware at Columbia, and as a result no cousiderable flood plain has
been formed, except in the headwaters. Most of the peat deposits
are found in small hasins, glacial kettles, and Jakes. The total area
so far surveved comprises 6,389 acres, of which 268 acres were
peat. ‘ ' .

- As in most of the drainage regions of northern New Jersey, the
peat consists of sedge and reed, forest, and alluvial types, the first
being by far the predomiriating type. Most of the bogs also contain
some material of forest origin. The depth of peat in this region varies

NEW JERSEY GEOLOGICAL SURVEY
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from 1 to 34 feet. Most of the peatland is unused, but a small amount
is under cultivation or is used for pasture.

The sedge and reed peat in this region is characterized by the
almost universal presence of woody material and by strata of aquatic
peat. About one-third of the areas contain calcareous marl. In the
surface foot, the organic matter ranges between 63.1 and 93.7 per
cent, The surface of many areas contains a relatively high ash con-
tent, due either to more extensive decomposition or to the presence
of alluvial sediments. The nitrogen ranges from 1.19 to 4.02 per
cent, the great majority of the samples containing 2.0 to 3.5 per cent.
The pH values range from 4.4 to 6.7, and are mostly between 5.0
and 6.5. In about 80 per cent of the bogs, the pH increases with
depth, though a few show a decrease with depth.

Except on the higher hills the forest peats in this region are few
in number. They have an organic content of 61 to 96 per cent, a
nitrogen content of 1.69 to 2.57 per cent, and a pH between 4.2 and
5.3. Al the bogs have aguatic peat layers on the hottom, and half
of them contain sedge peat. Calcareous imarl is absent from the
forest peats.

Few alluvial bogs are found in this region. They are characterized
by a high ash and low nitrogen content. The organic matter ranges
from 21.8 to 93.9 per cent; the nitrogen from 0.79 to 2.14 per cent,
and the pH from 6.0 to 7.4

Pequest drainage region

The Pequest River is in the northwestern part of the State. Its
headwaters are near Newton and it flows in a southwesterly direction
and empties mto Delaware River near Belvidere. The total area of
the region drainted by Pequest River is about 125000 acres. Part
was covered by the Wisconsin glacier and the peat deposits are
mostly located in this part. There {s no peat in the entire south-
western part of the region.

Of 6,160 acres surveyed, 3,545 acres contain peat and it is almost
exclusively of the sedge and reed type. Few forest peat or alluvial
peat bogs have been found. Some of the sedge and reed bogs con-
tain layers of alluvial sediment (fhgure 13).

The great majority of the bogs in this region contain material of
woody origin and have an underlying laver of aguatic peat. Over
hatf of the bogs have a layer of calcareous marl. In many bogs the
sedimentary peat on the bottom is covered by a layer of calcareous
marl, and on the top, by sedge and reed peat mixed with more or

NEW JERSEY GEOLOGICAL SURVEY
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less material of woody origin. In some bogs, however, the shell marl
and the aquatic peat may he reversed and in others, shells lie between
layers of aquatic peat. In still others, either one or both layers may
be absent altogether. Occasionally woody matertal is found in the
aquatic or in the shell strata (figure 14).

The depths of the bogs in this region vary between 2 and 34 feet. '
Exclusive of those having surface alluvial lavers in which the ash
content is high, the organic content of the surface foot usually varies
between 60 and 92 per cent. The greatest organic content found in
any of these bogs is 96.8 per cent. The total nitrogen values, on a
dry basis, range between 142 and 4.13 per cent, by far the great
majority falling between 2.5 and 3.5 per cent, The pH values are
between 4.7 and 6.1, with the majority between 5.5 and 6.5, In most
cases the pH increases with depth, but in about one-third of the
bogs it remains almost constant, and in a very few it even decreases
(plate VII).

Rahway drainage region

The Rahway drainage region includes the territory drained by
Rahway River and several other streams which drain into the Arthur
Kill between Elizabeth and South Carteret. Tt is a small region of
about 78,000 acres which contains comparatively little peat. A total
of 1,823 acres have been surveyed of which 1,009 acres contain peat.

With the exception of a few areas of forest and alluvial peat, all
the deposits are of the salt-marsh variety. The peats found in this
region contain, therefore, considerable mineral sediment together with
some reed and sedge material. A few areas contain some woody
material. The average depth of the peat is 8 to 10 feet; maximum
depths are 11 to 16 feet. The organic content in the surface foot
ranges from 30.9 to 35.1 per cent, the total nitrogen from 1.13 to
1.29 per cent, and the pH values from 5.2 to 6.1.

Rancoces drainage region

Rancocas Creek heads near Whitings and South Park; from there
it flows in a northwesterly direction and empties into Delaware
River near Riverside. The total area of the region drained by Ran-
cocas Creek, its tributaries, and a few other small streams, comprises
about 236,600 acres. The peat deposits are located along the streams.

Of the 25,196 acres surveved, 7,216 acres contain peat which in
this region consists of several types, namely: sedge and reed, forest,

NEW JERSEY GEOLOGICAL SURVEY
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alluvial, and salt-marsh. Cedar forests are found in that part of
Rancocas Valley within the Pine Barrens.

In this region 805 acres of reed and sedge peat have been surveyed.
This is usually found to be well macerated, indicating fluctuating
water levels with consequent extensive decomposition. Woody
material is usually present. The deposits have average depths of 1 to
3 feet and maximum depths of 3 to 6 feet. The organic content is
high and constant, ranging in the surface foot from 72.7 to 87.2
per cent. Total nitrogen ranges hetween 1.25 and 3.30 per cent and
the pH values are between 4.0 and 3.9.

The forest peat deposits which have been surveyed comprise about
4,230 acres. Like the sedge and reed peats, they also are mixtures,
many of the deposits containing reed and sedge material. Many of
the forest peats are so well macerated as to be colloidal in nature.
Many of the bogs also contain considerable mineral sediment. The
average depth is from 1 to 4 feet with maximum depths of 2 to 6 feet.
Organic matter in the surface layers ranges between 59.0 and 92.6
per cent; the total nitrogen hetween 0.88 and 2.34 per cent; and the
pH values between 3.7 and 5.8.

About 1,406 acres of fresh-water alluvial peats have heen surveyed.
These peats are typical of alluvial deposits; they have a high ash
content and a small amount of well-macerated organic matter, nsually
reed and sedge or woody peat. The bogs are shallow, having average
depths of only 1 to 2 feet and a maximum depth of 4 feet. The
surface layers contain between 24.2 and 79.7 per cent organic matter,
and the pH values vary between 3.2 and 4.7

"Iidal marshes are located at the mouths of the streams and in the
case of Rancocas Creek, extend for a considerable distance inland.
The depths of peat in.some of the marshes average between 2 and 12
feet, with maxima ranging from 4 to 21 feet. The organic contents
are variable, ranging between 12.4 and 81.0 per cent at the surface
and between 18.1 and 90.0 per cent at greater depths. The nitrogen
in the surface foot ranges between 0.50 and 1.59 per cent, and the
pH values between 4.2 and 5.6.

Raritan drainage region

The ‘Raritan River and its tributaries drain about 725,000 acres,
more territory than any other drainage system in the State. Among
the larger tributaries are South and Millstone Rivers, which flow from
south to north, the North and South Branches and the Black River
(plate VIIT) which flow from north to south. The South Branch

NEW JERSEY GEOLOGICAL SURVEY



Prare VIIL, Black River bhog gt Chester.

NEW JERSEY GE?E%OGICAL SURVEY



TYPrES AND-DISTRIBUTION oF PEATS 81

has its origin in Budd Lake, which is three miles' southwest of
Neteong and just south of the terminal moraine of the Jast ice sheet.
With the exception of this small area in the northern tip of the
region and a few otlier isolated bogs, all the peat deposits within
this region lie south of a line bisecting the State through Lambertville
and New Brunswick. These deposits are distributed as follows:
sedge and reed, 2,339 acres; alluvial, 3,102 acres; forest, 868 acres;
and salt marsh, 2,060 acres.

A considerable portion of the Triassic plain occurs south of the
Wisconsin terminal moraine. Where the terrain is hilly or moun-
tainous, as in Hunterdon County, part of Somerset County, and in
the Raritan drainage region, peat deposits are virtually nonexistent.
in Hunterden County, for example, only one peat bog, situated in
a depression of Musconetcong Mountain west of Glen Garduer, is
known. For the most part drainage conditions are such that it has
heen impossible for standing wafer to accumulate and consequently
peat has not formed.

In this region the sedge and reed peats north of the terminal
moraine are somewhat different from those in the southern section.
In the first place, almost all of the northern bogs have an aquatic
layer, this mark of Jacustrine origin being universally absent in the
southern section. The sedge and reed peats of the northern section
have less ash, more nitrogen, and are slightly less acid. The fol-
lowing summary lustrates these points:

Northernn section of Raritan region

Organic matter Nitrogen in pH of  Change of pH Aquatic
in first foot first foot first foot with depth layer

per cent per cent mostly present

67.6-95.5 1.05-3.8 3.3-61 increase all areas

Southern section of Raritan repgion

56.0-62.5 1,14-2.25 3.3-6.3 satre constant none
some decrease

The average depths. of the sedge and reed peats range between
I and 10 feet, and the maximum depths hetween 2 and 34 feet; nmiost
of the bogs contain woody material. The organic matter in the
surface foot varies between 56.0 and 95,5 per cent. Two hogs have
13.0 and 26.5 per cent ash as a result of cuitivation. The pH values
of the surface foot range between 3.3 and 6.3.
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Fresh-water alluvial peats are found mostly in the southern section
of the region. The deposits vary in size from 2 to 250 acres, in
average depth between 1 and 7 feet, and in maximum depth from
2 to 14 feet. The organic matter in the surface foot varies between
15.7 and 81.0 per cent, the nitrogen between .47 and 3.34 per cent,
and the pH between 3.5 and 5.8,

The tidal marsh in this region is located on the tidal flood plamn of
the Raritan River. This peat contains alluvial sediment throughout,
together with sedge and reed and some woody material. The average
depth of the deposits is between 2 and 12 feet and the maximum
between 6 and 16 feet. The percentage of organic matter in the
surface foot ranges between 11.0 and 580, the nitrogen between 0.66
and 1.56 per cent, and the pH between 3.5 and 6.4

Tuckahoe drainege region
g

The Tuckahoe region is drained by two rivers, the Great Lg
Harbor and the Tuckahoe. The {ormer extends from Great Egg
Harbor northwest to near Berlin; it is tidal to Mays Landing, a
distance of about 15 miles, Tuckahoe River also emipties into Great
Egg Harbor and drains the southwest part of the region. The total
area of this region is about 302,500 acres. The survey covered
42 894 acres of which 32,390 contained peat, '

The peat types are distributed as follows: sedge and reed, 1,909
acres: forest, 11,707 acres; fresh-water alluvial, 3,436 acres; salf
marshes, 15,5338 acres.

The sedge and reed peats occupy the shallow stream basins and
have average depths of 1 to 5 feet and maximum depths of 3 to 8 feet.
All these peats contain well-macerated woody material in addition to
the predominant sedge and reed. The organic matter in the surface
layers ranges from 57.5 to 90.1 per cent, the total mtrogen from 1.23
to 2.84 per cent, and the pH from 39 to 5.8

The forest peats are found along the streams and in gullies and
basins. These bogs are also shallow, having average depths of 1 to
5 feet and maximum depths of 3 to 10 feet. About half of the bogs
contain sedge and reed material. Although these peats are essertially
of forest origin, well-preserved buried cedar logs or stumps are not
numerous. The surface layers contain organic matter in amounts
ranging hetween 49.7 and 95.1 per cent, total nitrogen between 1.30
and 2.33 per cent, and a pH between 3.7 and 5.4.

The fresh-water alluvial peats are in part composed of sedge and
reed or woody material, but they also contain a large amount of
mineral sediment. These deposits average from 1 to 4 feet in depth

NEW JERSEY GEOLOGICAL SURVEY
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and have maximum depths of 3 to 6 feet. One deposit was found
to have a depth of 14 feet, but this was possibly due to underlying
tidal marsh. The organic matter in the surface layers of these bogs
ranges from 13.8 to 73.1 per cent, the total nitrogen from 0.32 to
1.58 per cent, and the pH from 3.1 to 5.9.

The salt-marsh deposits are found along the shores of Great Egg
Harbor and the associated rivers. They have average depths of 2 to
13 feet and maximum depths of 5 to 24 feet. Woaod is found in
several of the deposits at considerable depths. Organic matter in the
surface layers ranges between 13.8 and 90.7 per cent, total nitrogen
between 0.65 and 1.99 per cent, and the pH between 2.0 and 6.0.

Wallkill drainage region

Wallkill River, in the extreme northern part of the State, drains
an area of approximately 130,000 acres. It rises in a former bog
southwest of Sparta, now the artificial Lake Mohawk, and flows in a
northerly direction, finally emptying into Hudson River in New
York State. The New York part of Wallkill Valley includes the
famous Orange County onion section and contains thousands of acres
of peatland of great agricultural value.

This drainage region lies in both the Appalachian Valley and in
the Highlands. The entire region was covered by the last ice sheet,
which made conditions suitable for peat formation. The large flow
of ice gouged out large amounts of rock and soil, leaving ponds; it
also deposited a great deal of drift across some of the valleys, creating
lakes. Other ponds and small lakes were formed by the melting of
stagnant ice in the drift-filled valleys, these undrained depressions, or
“kettles”, being common in the area between Woodruffs Gap and
Hamburg. , '

Wherever bodies of water exist over long periods of time and the
climate and soil are suitable for plant growth, peat will be formed.
In this region, peat was depositeéd in the valleys of the rivers and
streams, in kettles, in small ponds and lakes, and, in fact, in every
place where a water-saturated condition existed for many years (plate
IX and figire 15). _ : '

A total of 8315 acres have been surveyed, of which 5423 contain
peat. Classified according to predominance in the upper 3 to 4 feet,
the peat falls into three types: ‘1séd‘ge and reed, forest, and fresh-
water alluvial, The former are by far the most abundant, followed
by a considerable amount of alluvial peat, and a small amount of
forest peat. Almost all the sedge and reed peats have an admixture

NEW JERSEY GEOLOGICAL SURVEY



sadvi 0OO0F NI I DNVISIO

L ] 9 ¥ 14 -4 T a

Nv<ddywH [

Av1D

ONYS |

MydICIN0D

M

WNNSYHJS

1SFu04d

aviAnaTy B

AHYINTWIQIS

€3 LW D wHHd

LEELE]
A¥50dWEo3q
X3HvyD

E3dAL Jdv3d

PeaTs oF NEw JERSEY

86

[

[
=

o
=1

-
=~

o
B

o
—

1334 NI HL1d 3 Q

Cross section of Wailkill bog.

Fic. 15.

NEW JERSEY GEOLOGICAL SURVEY



Tyres axp DISTRIBUTION OF PEATS 87

of woody material, and the forest peats contain considerable sedge and
reed. Most of the peat bogs in this area contain sedimentary or
aquatic peat, and many also have strata of calcareous marl.

The sedge and reed peats range in depth from 1 to 39 feet. Some
of the small bogs are very deep, and some of the larger ones are
relativly shallow, there being no correlation between size and depth.
The organic matter ranges between 60 and 96 per cent (dry basis),
The relatively high ash content of some of the sedge and reed peats
is due to the deposition of alluvial sediments. Also, the surface foot
of most of these bogs has a higher ash content than the lower layers.
This may be due to the recent deposition of mineral material, to the
greater decomposition of the plant material as a result of drainage
and aeration, or to both factors. Total nitroger in the surface foot of
these deposits ranges between 1.3 and 3.8 per cent (dry basis). Tf
the values were calculated on an ash-free basis, however, they would
fall within much narrower limits. The majority of these peats contain -
between 2.0 and 3.5 per cent nitrogen. In the surface foot, the pH
values vary from 3.6 to 7.5, most of the values falling between 5.0
and 6.5. The change in acidity with depth of deposit is fairly
predictable since the pH increases with depth in the greal majority
of cases. In a few, the pH decreases. About one-third of the sedge
and reed peats in this region contain shell marl and when it is present
in a bog in considerable quantity the pIl remains approximately
constant or increases with depth. The distribution of the calcareous
marl is erratic and though it may be present in one bog, another
nearhy will contain none. _

Typical forest peats in this region are comparatively few, and
even these are not pure forest types, having large admixtures of
sedge and reed. All but two of these bogs are in the Take Wawayanda
section of this drainage region. Their depths range between 1 and
28 feet. The organic matter in the surface foot varies between 60
and 97 per cent. The nitrogen content lies within the limits of 1.78
and 2.94 per cent. The pH values range from 3.8 to 5.9. Some of
these values increase with depth, some decrease, and some remain
constant; none of the forest peat deposits have Iayers of shells,

The alluvial peats are located for the most part along the flats of
the Wallkill and its tributaries (figure 16 and plate X). In some
places sedge peat of low ash content is covered with mineral soil to
a depth of 6 to 7 feet. About 22 per cent of the areas are classified”
as alluvial. These areas vary in depth between 1 and 22 feet, and
~ the organic matter ranges from 164 to 93.5 per cent. The nitrogen
values in the first foot vary widely between 0.21 and 2.15 per cent,
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and the pH between 4.9 and 6.6. Only 4 out of 18 bogs contaiﬁ
shell marl, ’

All drainage regions

In all the drainage regions of the State, 364,671 acres, or 70 per
cent of the total, have been surveyed; of these, 205,831 acres, or.
nearly 60 per cent, were found to contain peat. The other 40 per
cent (158,838 acres) comprised mineral soil, including in that classifi-
cation areas that had less than 50 per cent organic matter on a dry
basis, or had an organic layer less than 12 inches deep.

SOME IMPORTANT PROPERTIES OF THE PEAT TYPES OF NEW JERSEY

It is impossible to consider peat of any given hog as pure in type.
A bog containing predominantly sedge and reed peat ordinarily
contains also woody material, or even forest strata; the presence of
this material will, therefore, be shown in the various analyses. In
the following mathematical analysis, bogs in all parts of the State
were carefully selected for dominant type, but all extraneous and
subordinate strata were included in the proper averages; thus, an
alluvial sedge and reed stratuni, occurring in a forest bog, was
averaged with the forest stratum, in order to indicate the actual
condition of the bog. In many instances, throughout the State, the
layer forming the present surface of the bog contains large amounts
of alluvial material although peat of excellent quality may occur
beneath it, In other cases, alluvial strata are found sandwiched
between fibrous or woody peats. In a single bog, great variation
may also be found in the pH and in the nitrogen values. A core
obtained from a huried tree trunk, for example, may, in a bog
predominauntly of the sedge and reed type, result in analytical values
indicative of the forest peats.

In figure 17, data from a large number of peat areas representative
of the different peat types found in the State have heen summarized.
The data for depth, ash content, nitrogen content, and pH values
were averaged. The major types selected were as follows: sedge
and reed peat, forest peat, fresh-water alluvial peat, and tidal marsh
peat. Further subdivisions of these peat types were based on the
presence of submerged {orest peat in tidal areas; combinations of two
or more of the above main- peat types; the presence of a dominant
type in different geographic regions of the State-—mamely in the
north and in the south-—and the presence or absence of calcareous
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Fic. 17. Average composition of New Jersey peat types.
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marl in the peat profile. In averaging the data, a considerable number
of samples were used. In the case of the tidal peats, for example,
38 areas comprising 41,418 acres and located in all parts of the tidal
regions of the State, were selected. In these 58 tidal areas, the
following number of analyses were available for preparing the
average: 226 for ash, 228 for pH, and 43 for nitrogen. For the
northern reed and sedge peats, 77 areas totalled only 5,217 acres;
but 454 analyses of ash values were available for the fibrous strata
and 175 for the sedimentary strata. For these two strata, 652 pH
determinations were made, and 101 nitrogen analyses. Insufficient
determinations of certain nitrogen values were available to permit
proper averages.

.
.
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CHAPTER II1
Tar NorRTHERN PraTS oF PREDOMINANTLY SEDGE AND ReEp Tvepe

Of the various types of peat occurring in the bogs in New Jersey,
sedge and reed has received the greatest consideration since this
type has found extensive utilization in the growth of agricuttural
crops and as a source of humus for improving seils low in organic
matter. New Jersey peats of this type are very similar in organic
content and chemical composition to the typical lowmoors of Europe,
especially to the sedge (Carex) and the reed (Phragmites) types.
The sedge and reed peat bogs in New Jersey average only 5 to 8
feet in depth, although some reach a depth of 30 to 35 feet. Many
of these hogs are formed almost entirely by sedges and reeds, whereas
many others have an admixture of forest material. Some are under-
lain by clay, others by greensand mar! or by calcarequs marl. Some
have a deep aquatic layer, others have a shallow aguatic layer or none
at all. Some are overlain with an alluvial layer, which may range
in depth from a few inches to several feet; whereas others have no
surface alluvial layer at all. These bogs usually can be drained
readily and result in excellent soils for the growth of truck crops.
The peat is not very acid in reaction, uvsually pH 4.5 to 6.8, and
hence requires no addition of lime for crop growth. Since many of
these peats are underlain by calcareous marl, the pIl may go up
to 7.5 or even 8.0. Former State Geologist Kiimmel, in cormmenting
on the findings of Cook made in 1877, pointed out that the sheil-marl
deposits in Sussex and Warren Counties may contain up to 99.94
per cent CaCO,. These marl deposits are usually covered by layers
of sedge and reed peat.

Most of the bogs are in a wild condition, but a number are under
cultivation. The wild bogs are usually covered with a mixed vegeta-
tion of decidunous trees and shrubs, such as birch, maple, elder,
huckleberry, heath bush, and pussywillow, as well as sedges. reeds,
mosses, and ferns, Wild bogs of forest peat which occur in the
mountains are covered with a tangle of pine, cedar, rhododendron,
laurel, and tamarack. Glacial kettles containing sedge and reed peat
are abundant thronghout the northern glaciated area.

’
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EFFECT OF DRAINAGE CHANGES UPON PEAT FORMATION

The topographical changes produced by glaciation have resulted
in the formation of vast numbers of lakes and bogs. Salisbury (83)
presents a detailed discussion of these drainage changes, as follows:

AY

As the continental ice sheet invaded a region, its valleys were filled with ice,
and drainage was thereby deranged. Different streams were affected in dif-
ferent ways. When the entire basin was filled with ice, the streams of that
basin were, for the time being, obliterated. Where basins were but partially
filled, several distinct cases arose: (1) Where the ice covered the upper part
of a valley or river basin, but not the lower, the lower portion was fleoded, and
though the river held its position it assumed a new phase of activity. (2) Where
the ice occupied the lower portion of a valley, or river basin, but not the upper,
the ice blocked the drainage, giving rise to a lake. (3) Where the ice occupied
the middle part of a stream’s vailey first, a lake was likely to be formed above,
while the part below was flooded. (4) Where the stream flowed parallel to the
edge of the advancing ice, it was sometimes shifted in the direction in which

the ice was moving, its new course often remaining parallel to the fromt of
the ice.

The lake and pond basins of the glaciated part of the State belong to several
distinct classes. There are (1) limestone sinks; (2) rock basins, produced by
glacial evosion; (3) basins produced by the obstruction of river valleys by
means of the drift; (4) depressions in the surface of the drift jtself; (5) basins
produced by a combination of two or more of the foregoing. The fourth class,
as specified above, may be subdivided into (a) depressions in the surface of
the terminal moraine; (h) depressions in the surface of the ground muoraine,
and (c) depressions in the surface of the stratified drift. Since the stratified
drift in which the lakes of this last subclass lie is largely in valleys, it would
not be altogether inappropriate to elass them with group (3) specified abave.

Salishury* has shown that Wallkill and Black River Valleys
represent two types of ice-jammed river valleys. Both of these
valleys contain extensive peat deposits which were markedly affected
by postglacial changes, the former after the period of peat formation,
the latter during the period of peat formation.

During the course of the survey of Wallkill Valley, a part of the
flood plain on the west bank of the river north of Sussex was found
to be covered by 1 or 2 feet of alluvial material, although small areas
contained peat at the surface. Peat, where present, was about 12
feet deep. The alluvial areas differed in physical surface character-
istics from the surrounding peat areas in only one way, that is, in
having surface elevations 1 to 2 feet greater than the Wallkill River.
This led to the belief that the greater part of the river terrace miglit
contain peat overlain by mineral soil of varying depth. This con-
clusion was further substantiated by the fact that, along a Z-mile
stretch of the Wallkill River in this area, peat could ordinarily he
found at the river’s edge where the velocity of the current bad
prevented settlement of the mineral soil. Removal of the heavy
soll to a depth of 6 feet, revealed peat along the 2-mile stretch to
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depths as great as 18 feet where the surface was flat, save at sites
of previous hills or points where sand and gravel had been deposited
in old river bends.

Wallkill River is notorious for floods, periodically backing up to
the hills. Hence the mechanism by which such heavy layers of
mineral soil were deposited is readily understood.

The Black River bog extends from Succasunna to the vicinity of
Hacklebarney Park in Chester Township. The area lies on both sides
of the river, which flows down a valley between two mountain ridges.
The rtidges in niost places are not more than 0.5 mile apart. The
area consists mainly of mineral soil, but here and there pockets of
peat are found. These pockets are usually shallow, the deepest heing
11 feet.

Many other examples of bogs formed in river valleys that were
once dammed by ice might be mentioned ; it should be said, however,
that in most instances, peat was formed in the more permanent lakes
held in place by glacial deposits, rather than in the larger ice-held
lakes. The bogs found in the beds of the large ice-dammed lakes
have certain characteristics which differentiate them from the usual
northern peat deposits. Most of them are relatively shallow because
of the short life of the lakes and the deposition of large quantities
of water-carried materials. In most cases these alluvial materials
have filled the irregular bottoms of the old valleys and the bogs are
remarkably constant in depth. Aquatic peat may be lacking or may
be masked by the alluvial materials deposited during the peat-forming
period. All strata of peat may be high in mineral content. Since
these bogs are found in the large valleys, they commmonly represent
the sedge and reed type, combined with forest remnants and allavium.

Probably the.most typical limestone sinks to which Salisbury refers,
are located near Squires Corners, near Blairstown, Warren County.
Mud Pond, in this vicinity, may be an example of a flooded depression
due to solution of the limestone, although the filling of the depression
with water to form the pond is, in part at least, due to damming by
glacial drift. The entire pond is fringed by a bog, and, as would
be expected, the major part of the deposit consists of calcareous marl.

Salisbury considered that only one lake in New Jersey, Sand Pond
on Hamburg Mountain, was definitely proved to have been formed
as the result of glacial erosion. It appears probable, however, that
many of the small bogs and lakes at the northern end of Bearfort
Mountain were also a result of rock plucking by the glacier.
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Drift or moraine-damned valley basins have resulted in the
formation of the majority of the larger bogs in northern New Jersey.
One may mention the bog at Newton, which was caused by the
Balesville recessional moraine, or that at Lafayette, retained by the
same formation, or the many lake-margin bogs of Culvers Lake,
Green Pond, Budd Lake, and others,

Great numbers of small bogs are found either in the terminal
moraine or in the stratified deposits associated with it. Many bogs
are also found in the recessional moraines and in the stratified drift
over a wide area. The bogs that owe their origins to the influence of
stagnant ice are ordinarily of relatively great depth. This is also true
of the limestone sinks.

PEAT DEPOSITS ALONG POCHUCK CREEK

The physical conditions encountered onr Pochuck Creek resulted,
during the peat-forming period, in the accumulation of two radically
different types of deposit. Peat of good quality, though overlain with
sedge and reed peat containing considerable quantities of alluvial
material, is encountered in Vernon Valley between MeAfee and Maple
Grange. Between Sand Hills and the State line north of Glenwood,
that part of the plain not accupied by glacial deposits is filled by
alluvial sediments, with pockets of peat occurring in what were either
the deeper portions of the original valley or the sites of stagnant ice
hlocks.

In Wallkill Valley, the peat is found to improve in quality with
increased width of the valley and with distance from the issuance of
the river from the mineral uplands. In Vernon Valley exactly the
reverse situation obtains. Were Pochuck Creek the only stream in
Vernon Valley, it would be difficult to suggest a logical explanation ;
but a stream, Warwick Creek, draining a large region mainly in the
Great Valley in New York State, enters Pochuck Creek at Maple
Grange, and the character of the deposits fn the Pochuck food plain
alter remarkably below the point of confluence of the two streams,
It appears reasomable to conclude that alluvium was cartied by
Warwick Creek in sufficient quantities to largely fill Vernon Valley.
If this assumption is correct, one finds here a remarkable instance
of the power of a stream to modify the course of peat production.

The bog lying between McAfee and Maple Grange is almost 3
miles long and has a maximum width of over half a mile. It constricts
markedly at Sand Hills to a width of some 50 or 100 vards. South
of Sand Hills the bog contains sedge and reed peat, liberally admixed

NEW JERSEY-GEOLOGICAL SURVEY



98 Prats or NEwW JERSEY

with alluvium. As shown in table 5 the southern end of the bog
contains peat of excellent quality, once the surface stratum is
penetrated, Calcareous marl is absent in this part of the bog, although
to judge from the pH values of the 15 to 20-foot stratum, much lime
must be present in the sedimentary deposits. The high nitrogen
conttents of the various strata ate noteworthy. In the surface stratum,
with more than one-third of the dry matter mineral in nature, the
nitrogen content is 2.88 per cent. It increases to 3.94 per cent in the
second foot, and to 3.1 per cent in the tenth foot.

In the southern part of the wide sector of the bog north of Sand
Hills, the surface stratum of reed, sedge, and alluvial peat contains
254 per cent ash and 3.38 per cent nitrogen and has a pH value of
6.0. Between the first and the eleventh foot, below which sedimentary
material is encountered, the ash content varies between 6 and 17 per
cent and the pH between 6.2 and 4.4, the lower value occurring in
the eleventh foot. The nitrogen content of the dry matter of the
fourth foot is 3.36 per cent. Sedimentary peat with a pH reaction
of 4.4 replaces calcareous marl in the lowest stratum, the fifteenth
foot, which has a pH of 7.7. The larger part of the bog north of
Sand Hills contains peat with the same bigh nitrogen values as the
other portions. Calcareous marl is present in considerable quantities.

TABLE 5

Typical profile of southern end of Pochuck Creek bog south of Saﬂd_Hills

:

Area 3, Field map 74.32-41,10, - - .,

3

Depth - - " Moisture  Ash Nitrogen
feet. . . Physical description . percemt  percent -percent ‘pH
0-1 "Dark brown ‘sticky reed, sedge, ' ' .

and alluvial peat ............. 733 342 2.88 5.7
1-10 Brown granulated and crumbly or

fibrous reed and sedge peat ... &7.1 82 3.94 58
10-12 Brown reed and sedge peat con- ‘

taining sedimentary peat ..... 85.6 148 310 53

12-15 Brown sedimentary peat ........ 73.0 63.5 v 50
1320 Grayish brown sedimentary ma-

terial ... ... ... Crveneeas 46.0 87.8 e 74
20-21 Gray sand .......coiiniannininn 290 88.3 e 7.2
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PEATS OF THE APPALACHIAN VALLEY

Peat deposits of the Appalachian Valley that occur on limestone
bottoms are generally of the sedge and reed or lowmoor type, with
calcareous marl as the underlying stratum. In bogs situated in the
higher parts of the valley, on slate and sandstone bottoms, the peat
generally contains more wood, and the marl layer is scanty or absent
altogether. .

One of the most important bogs in New Jersey, the Hyper-Humus,
extends from Newton to Branchville Junction, occupying an area
of about 1,400 acres (tables 6, 7). This peat deposit is on limestone
in the great valley that extends across New Jersey from Delaware
River to the boundary line with New York State. Paulinskill River,
dramning to the Delaware, rises in this bog. The geology of the
surrounding rocks is of considerable interest. Slate ridges form, for
the most part, the sides of the long axis of the area, which, like the
limestone valley, trend northeast. Limestone knolls bound the bog
tg the southwest, and at the northeast is found a part of the Balesville
recessional moraine, which was formed when the ice was in retreat
and which has a maximum width of three-quarters of a mile. The
moraine, laid down in the vicinity of Warbasse, dammed the waters
of thus part of the valley giving rise to a fairly deep lake, which,
with the passage of time, became converted into a peat bog.

TABLE &
Profile of the source bog of the Paulinskill
" Arca 1, Field map 74.4441.04

Depth ) . . . . -~ Moisture . Ash
feet " Physical description ’ . pereent  percent  pH
01 Dark b'rbwn, granulated and crum_Bly, well- R ]
b " deconiposed material ......... . e Uo7 BT 10.1 58
1-3'  Brown, fibrots and matted reed and sedge '

PEAt i, 87.8 7.0 59
3-7  Dark brown reed and sedge peat containing

wood ... e 89.5 7.9 6.0
7-8  Dark brown sedimentary peat with few: o

shells ..o 924 15.7 6.6
8-14 Gray shell gyttja .......... ... ..o iun. .. 79.5 75.3 6.9
14-17 Gray-brown liver peat ................... 87.7 522 6.8
17-18 Gray clay gyttia ..o irnueiiinniiianannns 66.5 85.5 6.8

18-19 Gray €lay «oveeemree e

1 Nitrogen content 2,40 per cent,
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TanLg 7
Profile of the source bog of the Poulinskill
Area 7, Field map 74444102

Depth o Moisture Ash  Nitrogen
feet Physical description . percont percent pereent pH
0-1 Black, granulated, crumbly, well-
decomposed material ......... 86.0 8.0 3.29 5.1
1-9  Dark brown, coarse, fibrous and
matted reed and sedge peat ... 898 6.9 2.63 6.2
9.10 Brown, fibrous and matted reed
and sedge peat ..............n 91.9 122 3.37 6.8
11-13 Gray mixture of sedimentary pedt, c .
shells, and calcareous marl ... 834 620 122 7.6
16-17 Gray-brown liver peat with shells 83.6 62.6 1.43 80
18-19 Chocolate-brown liver peat ...... 894 . 391 243 79
19-20 Gray-brown liver peat ......... 85.3 58.9 1.48 78
20-21 Brown liver peat ...........c..en 89.2 427 2.31 7.8
21-22 Chocolate-brown liver peat with a
few shells .......ovieiiiann 90.0 30.8 2.78 79
24.25 Grav clay ...ooviiieiiiciniana 446 94.8 (.18 8.0

"I'he hog has lately been ditched and as a result the bed of the
Paulinskill is considerably lower than formerly.

Much of the bog is thickly covered with tall deciduous trees,
beneath which grow shrubs and ferns; conifers are found in some
sections., and reeds and sedges form the dominant growth in some
of the wetter parts. Where drainage is most efficient and the forest
has been removed, upland vegetation such as blackberry growth has
encroached. The average depth of peat in this deposit is some 14
feet, the greatest depth being 30 feet. It is of the typical sedge and
reed lowmoor type, although there is some admixture of forest
material. The surface foot, except along the main ditch (the
Paulinskill, where alluvial deposits are found), consists of well-
decomposed material, black in color. The next lower succeeding layer
consists mainly of brown sedge and reed peat, although sunken logs
are frequently encountered, some layers being definitely woody.
Beneath this is an aquatic layer, which consists largely of liver peat,
both containing and alternating with, sheil layers.
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Considerable woody peat is found in some parts of the bog. The
pIi values rise from 5.8 in the surface foot to 6.5 in the 8 to 11-foot
layer ; thereafter, the presence of lime, in the form of shells, produces
its effect, the pH rising suddenly to 7.6 and remaining virtually
constant at that value throughont the remaining depth of the bog.
The nitrogen content, on a dry basis, ranges from 2.46 per cent, in
the 3 to 7-foot layer, to 3.14 per cent in the 17 to 19-foot layer.
The ash content is high in the surface layer, decreasing from 31 per
cent to 3 per cent in the seventh foot, then increasing to 8 per cent
in the 8 to 11-foot stratum, and rising in the shell layer to 81 per
cent, The ash content of the stratum -of light-brown liver peat is
26 per cent and increases to 67 per cent in the stratum of greenish-
brown liver peat. The high surface ash content is due to an
admixture of alluvial material, which covers part of the southern
section of the bog to considerable depths.

In the northern end of the bog: fibrous sedge and reed peat of
excellent quality is found to a depth of ‘10 feet. The ash content
decreases from 8 per cent at the surface to 6.5 per cent in the sixth
foot, and increases again to 12.2 per cent in the ninth foot. The
nitrogen content decreases from 3.3 per cent at the surface to an
average of 2.6 per cent, but when the ninth foot is reached it increases
to 3.4 per cent. The pH value increases from 5.1 at the surface to
6.8 in the ninth foot. From the tenth foot downward a sudden marked
decrease in organic matter occurs. The presence of calcareous marl
is responsible for the increase with depth of pH value and ash content,
accompanied by a corresponding decrease in nitrogen content. In
other parts of the hog alternating layers of shell ‘gyttja and liver peat
are fotund with strata of clay gyttja occurring near the clay substratum.

The refationship between the geologic formation on which the peat
deposit occurs and the types of peat produced in the deposit is clearly
demonstrated in the hog extending south from Balesville. This hog
is situated in the sandstone and shale hills rising above the Hyper-
Humus tract to the west, and is only 114 miles from the latter area.
The difference in elevation between these two areas is slight; the
Hyper-Humus bog is 554 feet above tide, whereas the Balesville bog
is 600 feet above sea level. Both bogs owe their origin to the damming
effect of the Balesville recessional moraine: in the first case, a lime-
stone valley was dammned, and, in the second, a slate and sandstone
valley.

Part of the Balesville hog is utilized as pasture, but the major
part is wild. The entire central part is thickly covered by deciduous
trees beneath which are found shrubs and ferns, with some reeds and

i
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sedges. For the most part, the margins of the hog are devoid of trees
and shrubs. Where the bog has been cleared for pasture, grasses
predominate, and where the high water-table or other factors prevent
the growth of trees, virtually the only vegetation consists of reeds
and wild sedges. 'The aquatic layers vary from green to brown and
consist either of sedimentary or true liver peats; no shells or calcare-
ous deposits are present. The aquatic peat strata are overlain by
reed, sedge, and woody peat, which, at the surface, has undergone
considerable decomposition. The pH values range between the narrow
limits of 5.5 and 6.0, thereby differing markedly from the Newton bog
and indicating absence of an excess of lime.

TapLy 8

Profile in Crooked Swamp, devoid of calcareous marl

(Area 1, Field map 74.42-41.04

Depth Moisture Ash Nitrogen
feet Physical description per cent percent  percent pH

0-1 Black, well-decomposed, granu-
lated material; some alluvial .
deposit ... i 80.6 13.2 416 58

1-6 Dark brown, crumbly reed and
sedge peat with some wood ... 86.8 8.6 4.20 5.0

6-10 Brown mixture of reed, sedge,
and aquatic peat ............. 90.1 6.4 6.1

10-11 Brown sedimentary peat with
some reeds and sedges ....... 89.9 10.9 6.1

11-12 Brown sedimentary peat with
some reeds and sedges ....... 9.1 21.8 276 6.1

12-13 Gray Jay ........... ...

A bog of special interest lies northeast of the Baleswille recessional
moraine, and is known jocally as “Crooked Swamp” (table 8). (See
also plate XI and figure 18.) This peat deposit is 114 miles from
the Hyper-Humus tract, and lies in almost a direct line with it to
the northeast of Lafavette, between slate ridges. The difference in
elevation between these two bogs is about 30 feet, the Lafayette bog
having an elevation of 524 feet. Calcareous marl is found in part of
the bog and since the area is on a large slate “island”, its discovery
was unexpected. Tn seeking an explanation it was noted that virtually
all of the surface drainage into the area takes place at the north-
eastern extremity, where a stream flowing out of a smaller bog enters
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PLATE

“Crooked Swamp” near Lafayette.
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Fic. 18. Cross section of Crooked Swamp showing deposit of calcareous marl.

this one. A second stream enters the bog midway on the eastern
side, its flow being considerably less than that of the first. The
entire southwestern part of the bog is spring-fed, and calcareous marl
is found only in this section. This latter circumstance points directly
to the higher ground separating this bog from the Hyper-Humus bog
as the source of the lime-bearing spring-water, since there are a
number of sink-holes there which unquestionably were caused by the
solution of limestone, and the difference in elevation is sufficient to
cause the flow noted.

A large ditch is required to drain the southern part of the bog,
the ditch and streams merging near the center of the western
boundary, where a single large stream flows into the limestone valley
below. ' _

This bog has heen largely cleared in order to utilize the land.
Most of the cleared portions are used as pasture, although the extreme .

-
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southern tip of the bog is planted to truck crops and corn. The
virgin portions of the bog contain large deciduous trees intermingled
with shrubs, ferns, moss, and sedges. The vegetation of the pasture-
land is typicaily upland, and consists of grasses, nettles, and the
like. Where pasture has been abandoned, much of the secondary
growth consists of birch trees.

The peat found in the deposit is a typical sedge and reed with
some acdmixture of wood. Calcareous marl has heen deposited in a
limited portion of the area, this deposit being one of the most
interesting encountered. The bog is over 2 miles long and has an
average width of one-quarter mile. In the sputhern part and extending
northward for about 800 vards, with an average width of some 130
vards and in an average 3-foot stratum of peat, is found a ribbon-like
deposit of lime. The southern Hmit of this deposit is about 300 vards
from the southern extremity of the bog; the ribbon is not found
within 75 yards of the western side or within a greater distance of
the eastern side. It extends in the direction of the outlet stream and
parallels the present streamn draining the southern part. The ribbon
does not invariably extend downward to the clay or rock subsoil; in
part, it has below it gray colloidal clay or other sedimentary deposits.

It appears quite probable that this interesting marl ribbon repre-
sents the flow of a great lime-rich spring. The surface water in the
southern part of the bog has a pH value of 7.3; the stream coming in
from the north has a pH value of 7.7 ; and the pH value of the outlet
stream is 8.3. Since the outlet stream contains the waters from both
the southern and northern sections and since the pH of this stream
is higher than either of the streams taken separately, it is apparent
that some water richer in lime has been added. This enrichment
may be due to the passage of spring water through the present marl
deposit, or it may be due to passage through limestone.

In that part of the bog from which calcareous marl is absent, the
presence of a small amount of alluvial material in the surface stratum
has resulted in a somewhat higher mineral content than in lower
strata. The surface foot has 132 per cent ash, which decreases
gradually to 6 per cent in the eighth {foot; the tenth and eleventh
feet show an increase in ash, possibly due to the presence of clay.
The nitrogen content of the sedge and reed and of the woody strata
is 4.2 per cent; the pH values vary within the narrow limits of 5.8
to 6.1,

Another profile was taken about 100 yards distant from that shown
in figure 19 in a part of the bog containing calcareous marl (table 9).
The presetice of aquatic peat and calcareous marl in the top 3 feet
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probably indicates the action of 'spring water in the mixing of bottom-
and top materials. The extremes in pH values, 5.3 to 6.7, are much
wider in this than in the previous profile ;. the effect of the calcareous’
marl is clearly shown in the surface foot stratum, and in the 14 to
16-foot stratum. In this profile, the ash concentration is consistently
higher than in the preceding one, probably because of the presence
of marl and other inorganic sediments distributed by ground waters.
The nitrogen content is correspondingly lower.

Tasy 9
Prafile in Crooked Swamp, containing calcoreons marl

Area I, Field map 74.42-41.04

Depth ' Moisture Ash Nitrogen
feet Physical description percent  percent  percemt’ pH

0-1"  Black, crumbly, well-decomposed’
material with some caleareous ] .
MArl e, 80.5 176 3.76 66

1-2 Dark brown reed and sedge peat
. with wood and some calcareous

marl ..., e 848 © 134 vees . 59

2-4  Dark brown reed and sedge peat
with some aguatic peat ....... 874 B0 ... 6:0

4-8  Brown reed, sedge, and woody
‘ PeAt i iirinan .. Ben 8.5 cees 53
8-10 Brown fibrovs reed and sedge peat 987 109 278 53

10-12 Brown reed, sedge and woody
1 . 882 131 v 55

12-13 Brown mixture of sedimentary,
reed, sedge, and woody peat .. 916 77 57

13-14 Olive-green sedimentary peat with
—  some calcareous marl ........ 884 251 ceae 5.6

1415 Oftive-green sedimentary peat with
some calcareous mari ........ 80.7 61.1

15-16  Olive-green sedimentary peat with
some caleareous marl ........ 68.6 76.4 0.63 6.7

16-17 Gray clay ..............

A mile and a quarter to the east, measured from the northern
tip of Crooked Swamp, lies the village of Monroe. Between Monroe
and North Church, 134 miles distant to the northeast, the limestone

I3

NEW JERSEY GEOLOGICAL SURVEY



108 Prars oF Nxw JERSEY

valley is almost entirely filled with a ‘bog which is a remmnant of the
glacial Lake North Church. This lake was formed as the result of
an ice blockade behind the North Church delta which dammed
narmal drainage. With the melting of the ice, this lake did net
disappear entirely. The delta blocked the narrow valley and this
resulted in the persistence of a smaller lake for a much greater period
of time. Peat accumulated in this lake (table 10).

Tasre 10
Profile of bog in bed of placial Leke North Church
Area 6, Field map 74.38-41.06

Depth Moisture Ash
feet Physical description percent  percemt pH
O0-1* Dark, crumbly, well-decomposed material .
with altuvial deposit ........... e 80.0 20.5 57
1-3  Dark brown fibrous reed and sedge peat ... 858 111 59

3-5 Dark brown fibrous reed and zedge peat
with a few shells ........coiviieninians RY G 0.1 59

5-7 Gray-brown sedimentary peat with shells
and calcareous mar! ... ... iiiirianee

712 Cray-brown talcareous marl and sedimen-
LATY DEAL vovvariesscsnnrrnrsosrsnanns 67.2 53.7 8.2

15-16 Gray clay with a few shells .............

L Nitrogen content, 3.37 per cent on dry basis,

The bog is about 134 miles long and has a maximum width of 500
yards. It is remarkable for the amount of calcareous marl deposited,
the irregularity of its cross section, and the shallow depth at which
caleareous marl is found, in some places only 1 foot from the surface.
The depth of peat and marl ranges from 1 foot to more than 28 feet.
The peat deposit is a typical sedge and reed, underlain by abundant
calcarecus marl. In many places woody materials are found. Due
to the deposition of alluvial material the ash content of the surface
stratum has a high value of 20.5 per cent. It falls to 11 per cent
in the third foot and to 10 per cent in the fifth foot. Where calcareous
marl is encountered, as in the eighth foot, the ash content increases to
53.5 per cent and remins virtwally constant thereafter at greater
depths. The nitrogen content is 3.37 per cent at the surface. The pH
valie remains constant at 5.9 until the marl stratum is reached, when
it hecomes 8.2. The water of the bog has a pH value of 7.7.
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The shallow part of this bog is toward the northern end where it
is cultivated. The peat is so shallow that ordinary plowing has
tumed up the calcareous marl and clay layer and mixed it with the
well-decomposed sedge and reed stratum. In the wild parts of the
bog, large deciduous trees tower above shrubs, ferns, sedges and
moss; in the wetter parts, reeds predominate,

The stream draining this bog flows into Wallkill River at Franklin.
The Wallkill is famous agriculturally, because along its banks and
the banks of the largest of its tributary streams, Pochuck Creek, is a
large acreage of cultivated peatland, planted mainly to onions. This
farmland is probably as valuable as any in the entire country.

The peatlands of the Wallkill occur intermittently along its course
from a point near its source at Sparta, but only a limited amount of
peat is found until a point is reached 1 mile north of Independence
Corner and 2 miles east of Sussex. From here north to the New
York State line, the bog is 514 miles long, and near the state line
it is almost 2 miles wide. The portion of the Wallkill Drowned Tands
found in New Jersey constitutes only a fraction of the whole area
which extends into New York State, almost to Goshen. The whole
bog is almost 20 miles long and attains a maximum width of § miles.

The Wallkill-Pochuck bog series represents part of the bed of
glacial Lake Wallkill, In the preglacial period, the limestone valleys
of the Wallkill and the Pochuck drained to the north into Hudson
River. The glacial ice advancing to the south acted as a dam, the
impounded waters extending southwest almost to Augusta in the
valley of Papakating Creek, a tributary of the Wallkill, as well as
to Hamburg or beyond in the valleys of Pochuck Creek and the
Wallkill. As the ice advanced, the lake became smaller, for the
glacier progressively covered greater portions of the valleys.
Eventually the entire area was covered with ice. When the glacier
receded, the lake again appeared. It became progressively larger with
the retreat of the ice, until the outlet of the valley system was
uncovered. The main body of water then disappeared, but smaller
"bodies of water, comprising a series of lakes, were impounded by
glacial deposits across the valleys.

As previously mentioned, the Wallkill now rises in Lake Mohawlk.
Between this former bog and the town of Sussex, many interesting
and important formations resulted from the Wisconsin ice sheet.
This region, however, need not be considered at this time, since no
peat deposits of importance occur in the valley until North Church is
reached.
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The banks of Papakating Creek are in many places boggy, but
peat is not found in any of the wet areas, which consist of the silt
loam named after the creek. The same type of flood plain is
encountered along the Wallkill from a point a mile north of Sussex
and extending far to the south. Some of the bogs are of considerable
extent, but they consist entirely of water-deposited mineral material.
This alluvial soil extends over the surface of the peat, north of
Sussex. In some parts of the area, as much as 10 feet of silt and
clay were encountered before peat was reached. This situation
prevails everywhere for a short distance (100 yards) from the Wall-
kill, even in the wider parts of the bog where the peat deposit is of
excellent quality at a greater distance from the stream. The same
condition is found along Pochuck Creek. In the stream-bed and for
a short distance from its banks, pebbles of various sizes are found
as well as sand and finer mineral constituents, As the distance from
the stream increases the alluvial deposits become less and of smaller
particle size, whereas the peat beds increase.

The vegetation -covering the Wallkill-Pochuck bog series varies
considerably. Along the Wallkill, large tracts in the north are cleared
and in pasture. Continuing south, huge deciduous forest areas are
encountered, alternating with pastureland and land devoted to the
culture of onions. In the higher, shallower areas, corn and other
crops are grown. Almost all of the bog in the vicinity of the New
York-New Jersey State boundary is cleared and planted to onions.

The Pochuck Creek lands are cleared and utilized as pasture in
the drier portions; the remainder is covered with deciduous forest.
The wettest lands, in both bogs, are covered with reeds (see plate
X. p: 89)

The Wallkill flood plain north of Sussex is narrow and is subject
to repeated floods by the Wallkill, which is joined by Papakating
Creek just south of this point. Both streams, previous to entering the
bog, flow through meadows composed of Papakating silt loam for
many miles, and in consequence carry much mineral matter when in
flood. The peat in this section is overlain by a foot of clay, deposited .
by the flood waters of the river. Under the clay, the peat is of poor
quality, varying from 20 to 41 per cent in ash content. The pH
values range from 4.4 to 5.0, showing an unusual acidity for a lime-
stone valley. The river flood plain is much wider on the east bank
of the Wallkill, the peat being of better quality away from the river.
The upper strata of peat contain considerable mineral matter, and,
in some instances, as at the southern end, the peat is overlain by
clay and silt, in spots to depths of over 6 feet; for the most part,

NEW JERSEY GEOLOGICAL SURVEY



Tag NorTtHERN PEaTS 111

however, the upper strata consist of peatiof low quality. This section
floods several times each year but since the mineral deposits have a
larger flood plain upon which to deposit their sediments; the layers
laid down are thinner than on the west bank. '

Tasiz 11
Profile of on east bank. Walkill peat’ area
Area 3, Field map 74.34-41.12

Depth Moisture Ash
feet Physical description percent  percent  pH
0-1*  Black, crumbly, well-decomposed pear and

alluvial deposit ........oocvievnnin.n. 68.7 339 56
1-2  Dark brown, crumbly, well-decomposed peat

and alluvial deposit ................... 80.2 206
2-3 Brown macerated reed and sedge peat ... 84.8 158
36 Brown fibrous reed and sedge peat ........ 28,7 7.3 57
6-8 Gray-brown macerated reed and sedge peat  80.9 128 6.0
89 Dark brown fibrous reed and sedge peat .. 883 157 59
9-10 Gray-brown mixture of clay and reed and

SedEe PEAL v oveereriirae e a2 65.8 54
011 CIAY  eveeneeeinan e et e e eenane ... 53

1 Nitregen eontent, 2.59 per cent on dry basis.

N

" Physical and chemical characteristics of the peat deposit on the
east hank of the river are presented in table 11. The effects of
flooding induced, in part at least, by the filling of the basin with
peat can be readily demonstrated by the ash content of the various
strata, Beginning with the oldest-and deepest layers, the peat is
found to consist of sedge and reed, heavily admixed with clay, as
shown by the high ash content of 65.8 per cent. The ninth foot
contains only 15.7 per cent ash and progressing upward in the order
of deposition, the ash is reduced to only 6.0 per cent in the fifth foot.
Becanse of admixture with clay it then increases, however, as shown
by the 15.8 per cent ash content in the third foot, 20.6 per cent in
the second, and 33.9 per cent in the top foot:

More than one major factor is believed to be involved in the
deposition of silt and clay over the peat. It may be generally assumed
that with the filling of a depression with peat, the incidental increase
in elevation of the stream progresses at a higher rate than in other
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parts of the bog. This assumption is based on the fact that the
coarser mineral sediments are invariably deposited close to the
stream, thus forming a mineral dyke in which the stream flows. As
the stream bed is confined and elevated, the quantity of water neces-

sary to cause flooding of the surrounding lowland is diminished, and’

floods are of more frequent occurrence. Confinement produces,
likewise, an increase in the rate of flow; and since more rapidly
moving waters possess the ability to carry greater quantities of
mineral matter, the effects of flooding may be expected to become of
increasing magnitude.

Dredging has been practiced for many years along the Wallkill
because of the great value of the land for agriculture. Drainage of
peatlands invariably results in subsidence and since the mineral
content of the peat varies directly with proximity to the stream, it
may be assumed that subsistence would be least nearest the stream,
thus causing deeper floods when the banks are topped. Deposition
of silt and clay is greatest near the entry of the stream into the bog,
for this portion acts as a shallow seitling basin for the remainder of

the area.
As one proceeds northward along the Wallkill, the bog widens and

TapLe 12
Excellent peat ot some distance from the Wallkill

Area 1, Field map 74.34-41.14

Depth Moisture Ash
feet Physical description percent  percent pH
0-1* Black crambly reed and sedge peat ....... 779 10.0 52
1-11 Brown, fibrous, matted reed and sedge peat 882 8.3 6.1
11-12 Brown macerated reed and sedge and sedi-

MEMtAry Peal covevrvrvnrireenraasoneens 89.7 8.7 59
12-14 Brown, sticky, sedimentary peat .......... 90.2 158 52
14-15 Brown liver peat ........ e aaeeen 83.5 57.0 5.2
15-16 Gray-green liver peat .......oovviaveranin 79.9 711 7.2
16-19 Gray-green sedimentary peat alternating

with calcareous marl ... .viiiieianan K 69.6 79.6 71

19-21 Green sedimentary peat and clay .........
21-22 Clay .vvvvvnnn o reeeeararaes

1 Nitrogen content, 2,67 per cent on dry basis.
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the quality of the peat improves. With the appearance of meore
efficient lateral ditches, a larger proportion of the area is found to
be in use either as pasture or for the growth of truck crops. A
profile taken 900 yards from the main stream shows peat of excellent
quality (table 12). The peat is a typical sedge and reed type with
little, "if any, woody material. The top stratum of 11 feet consists
of highly fibrous peat with an ash content ranging between 6.5 and
11.6 per cent. The nitrogen content of the surface stratum is 2.67
per cent. The pH values range from 5.2 to 7.2. The aquatic layers
consist of alternating strata of colloidal and noncolloidal material,
the lowest layer (16-21 {feet) containing narrow bands of calcareous
marl. Gray clay underlies this part of the bog.

A profile taken in. proximity to the river showed that the surface
foot of peat had a high ash content of 23.6 per cent, which is more
than double that of the second foot. The ash content of the third
foot had a high ash value of 45.0 per cent, whicl: decreased in the
fourth foot to 10.9 per cent. One finds here the history of periods
of great precipitation, alternating with periods of drought. The
presence of calcareous marl has affected the ash contents and the
pH wvalues of the lower strata of the deposit at this location. Cal-
careous marl does not occur everywhere in the bog and in most
places, it does not form a stratum of any great thickness.

Two and one-half miles northwest of the northern extremity of
the Wallkill bog in New Jersey is a bog of some 200 acres, which
is locally known as the “Wolf Pit”. This bog occurs in a depression
in a region of slate and sandstone, the waters draining into a small
stream which flows into the Wallkill at a point near the state line.
As outlined by Salisbury it is obvious that the Woll Pit hog was
formed as a result of the damming of drainage by the stratified drift
laid down by the Wisconsin glacier.

Large areas of the Woli Pit bog are cleared and utilized as pasture;
the remainder is covered with deciduous forest, and in the wetter
parts, with reeds. Sphagnum moss grows beneath the trees. This
bog represents an anomaly. It is situated on slate and sandstone
and is elevated some 200 feet above the limestone valley of the
Wallkill, which is at a distance to the east. Tt should contain peat
of a sedge and reed or of a forest type, without calcareous marl.
This, however, is not always the case; for although in some parts
of the bog the aquatic strata contain no calcareous mar! or shells, in
other parts considerable marl is deposited. The surface sedge and
reed layer contains considerable amounts of alluvium, below which
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the quality of the peat improves with large amounts of wood in
many places.

Tame 13
A Wolf Pit bog profile without calcareous layer
Area 3, Field map 74.36-41.16

Depth Moisture Ash
feet Physical description per cent  percent pH
0-1* Dark brown, sticky, well-decomposed peat

and alluvial deposit ..vvvrivinennerinna 82.1 36.4 6.6
1-2  Dark brown, crumbly reed, sedge, and

woody peat ...t
2-4  Dark brown, lumpy, woody peat ........ . 83.2 27.1 36
4-8 Brown, lumpy reed, sedge, and woody peat 88.5 19.1 50
815 Brown, fibrous and matted or sticky reed,

sedge, and moss peat containing wood .. 290.6 11.5 5.1
15-16 Brown, sticky sedimentary peat .......... 017 10.6 4.7
16-18 Olive-green, sticky sedimentary peat ...... 909 15.7 47
18-22 Olive-green, sticky sedimentary peat ...... 734 72.3 5.0

1 Nitrogen content, 2,25 per cent.

Table 13 gives the physical and chemical data for the profile of
this area. - Calcareous marl is absent and the peat is of a forest type
admixed with reeds and sedges. The upper stratum contains much
alluvium. The ash varies from 36.4 per cent at the surface to 104
per cent in the tenth foot. The material is acid in reaction throughout
the profile, ranging between pH 6.6 at the surface and pH 4.7 near
the bottom. The cross section of the bog shows (figure 19) that for
a distance of some 700 yards along a line extending from the south-
western extremity toward the northeast, it is devoid of calcareous
marl. Near the northern extremity a stream flows out of an alluvial
bog the deposits of which are rich in calcareous marl, enters the
Wolf Pit bog, flows to the center, and thence to the east. Every-
where along its present course and probably through its past courses,
calcareous marl was deposited. This marl appears to have been
carried in solution.

West of the Wolf Pit bog, there is rolling country of increasing
elevation for 3 miles to the almost vertical eastern face of Kittatinny
Mountain, which at this point is several miles broad. ' Not more
than three-quarters of a mile west of the foot of the western flank of
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The only bogs requiring discussion are situated in the narrow
limestone valley that lies between Kittatinny Mountain and the
aforementioned ridge, and at the headwaters of Mill Brook and a
short unnamed stream that enters the Delaware at Millville, cpposite
Milford, Pa.

The history of the geological changes produced by the Wisconsin
glacier along Little Flat Brook and in and around the divide between
it and Mill Brook is of considerable interest and hears directly on
the peat deposits of the region. Tt is well described by Salishury :

At Hainesville the brook (Little Flat) meauders in a wide alluvial plain
which in places is interrupted by swamps. The stream has here an elevation
of about 620 fect, Above the alluvial plain risc Jow mounds and terraces of
gravel, many of which have an elevation of less than 640 feet, though in places
the sand and gravel extend up to about 670 feet. The best marked terraces are
on the east side af the brook, near the Hainesville cemetery. About two and a

half miles northeast of Hainesville, a . . . recessional moraine crosses the
valley. This moraine, to be correlated with that near Montague . . . records
a . . . halt in refreat of the ice, during which time the bulk of gravel . . .

was deposited. Much of the way between Hainesville and the moraine above
the brook fows through swamps, which appear to mark the former sites of
stagnant ice-blocks. They are surrounded by stratified deposits, and their ont-
lines are those of the buried ice-blocks and are extremely irregular. . .
North of the moraine is a large swamp, formerly a pond, in which were accu-
mulated considerable beds of shell marl. At the southwest end of the swamp
is a group of large kames, whose maximum elevation is over 660 feet. They
are separated from the moraine area by a limestone hill nearly free from drift.
" A wide kame terrace limits the swamp on the north. A mass of stratified
drift, with kame topography, forms the divide between the swamp, drained by
a stream flowing into the Delaware and the swamp in which the Clove Brook
heads. Along much of its course, Clove Brook flows through a wide and
somewhat swampy alluvial plain, above which there are more or less discon-
tinuous kame terraces sixty to one hundred forty feet above the stream. They
are hest develaped about the source of the brock and are continuous with the
kame area described above.

1t should be noted that Clove Brook is now known as “Mill Brook”
and should not be confused with Clove River which heads on the
east face of Kittatinny Mountain and empties eventually into the
Wallkill. The bog in which Mill Brook heads need not be discussed
at length, since, as is the case with all bogs in the flood plain of that
stream, the deposit is chiefly alluvial.

One mile southwest, and on the opposite slope of the divide, is
found a peat deposit of considerable interest. A short stream,
previously referred to, rises in this 34-acre bog and flows directly
into Delaware River. This bog contains peat of the sedge and reed
type, underlain by calcareous marl, and it is typical of peat deposits
found on limestone. Physical and chemical analyses are presented
in table 14. The presence of alluvial material in the suriace stratum
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Tanry 14

Profile of bog situated on divide betwween Mill and Little Flas Brooks,
with mar! loyers

Area 4, Field map 74.48-41.18

Depth Moisture Ash  Nitrogen
feet Physical deseription percent  percent  perceni’ pH

(-1  Black, granulated, well-decom-
posed reed and sedge peat .... 826 17.3 376 47

1-2  Black, granulated, well-decon-
posed reed and sedge peat with .
wood ...l e 814 144 cvan 6.0

2-7  Brown, fibrous and matted reed

and sedge peat ............... 89.3 104 veee 6.2
/-8 Gray calcareous marl .......... 81.3 58.5 7.6
89  Pinkish gray calcareous marl .. .... - ceen .
9~13 Cream calcareous marl ......... 68.5 83.3 caee 79
13-15 Cream sedimentary peat and cal-

careous marl ..,............. 782 G618 114 7.8
15-21 Tan calcarecus marl ........... 688 239 . 78
21-24 ‘Tan sedimentary peat and calea- ]

recus marl ... ... ..., 717 65.7 7.7
24-26 Green liver peat ............... 83.1 63.2 1.64 7.2
26-27 Sedimentary deposit ............ AN ces veen .

should be noted; also the immediate rise in pH in the presence of
calcareous marl.  Colloidal aquatic (liver) peat is found between the
mineral layers and the calcareous marl. The bog is covered with
a heavy stand of large deciduous trees which rise above deciducus
shrubs, laurel and rhododendron, ferns, sedges, and sphagnum moss.
A few conifers are also present,

A quarter of a mile northeast, and at the same elevation, lies
another peat deposit in which calcareous marl is virtually absent.
This 30-acre deposit is of the sedge and reed type, containing mostly
aquatic peat of the noncolloidal type, although liver peats and cal-
careous marl occusring in narrow bands are found in a few places.
Allavial material has been deposited in the surface stratum. The
general absence of calcareous marl is showa by low pH and low ash
values in the sedimentary layers. A thick, matted stand of deciduous
and coniferous trees and shrubs cover the hog, and heath bushes,
ferns, and sphagnum moss are also found.
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One and one-half miies from the above areas, at the southern end
of the small divide and near the headwaters of Little Flat Brook,
is found an interesting bog with a calcareous marl bottom. This bog
embraces 94 acres and contains a considerable amount of alluvial
material in the upper stratum.

Half a mile south of the outlet of the last-mentioned bog, Little
Flat Brook enters a 34-acre bog containing peat very similar in type
and with vegetation similar to that fonnd on similar bogs in the
vicinity. Large trees, mainly deciduous, but in part coniferous, tower
above heath bushes and other shrubs; laurel and rhododendron are
common, and ferns, reeds, sedges, and sphagnum moss are abundant.

At Wallpack, a dozen miles down the valley past the junction of
Little Flat Brook with Flat Brook and considerably above Flat
Brook Valley, there is a typical lowmoor bog with a calcareous marl
bottom. Previously in cultivation, this was recently abandoned. It
was formed as a result of the comsolidation of gravel and sand
deposits around an irregular block of ice. The gravel terraces along
Flat Brook are well known, and the adjacent hills are in many
instances covered by a considerable mantle of till. This bog repre-
sents a kettle situated in the drift of a limestone valley. The bog
covers an area of some 15 acres.

Reference has already been made to Pequest River, which accupies
one of the larger valleys of northern New Jersey. It has its source
near Huntsburg in southwestern Sussex County where a fairly large
bog, underlain by limestone, and extending to Springdale, 3 miles
south of Newton, is drained by a small stream which takes a north-
easterly course through it, then reverses and flows southwesterly.
Pequest River is notable for the peat deposits along its flood plains,
which culminate in Great Meadows, just north of the termunal
mozaine.

The glacial deposits of this region (which have a direct bearing
on the occurrence of peat) are discussed at length by Salisbury:

A little more than a nile east of Heant's Mills (Huntsburg) are extensive
kame tetraces, at the southwesiern extremity ol the swamp which stretches
northeast to Springdale. These terraces, although continuous with those along
Bear Creek,* are uow drained by another tributary of the Peqguest which flows
to the northeast, but the glacial stream which deposited the drift probably
flowed to the southwest. For much of the distance along the margin of this
swamp, stratified deposits are wanting, but towards its northern end there are
kame terraces about the same height as those near Hunt's Mills. From this
point they extend nostheastward to Newton. . . . Still nearer Newton, the
gravel forms narrow terraces agalnst the sides of the hills, and fat-topped
winding ridges of about the same clevation, Inclosed by the terraces and ridges
are irregular depressions and sinks. These sinks often have a linear arrange-
ment, and are separated from one another by ridges of gravel, somewhat fower
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than the bordering terraces. In the southern part of Newton, the topography
of the gravel deposits is kame-like, hillocks and kettles having a relief of
twenty-five feet following each other in rapid succession, without apparent
tendlency to approach a common level.

¥ A tributary 1o the Pequest south of Johnsonburg, into which fow the waters of a
notable bog which will be discussed later.

The Huntsburg-Springdale bog is representative of the sedge and
reed type found in a limestope region. The fibrous sedge and reed
strata contain woody material and are underlain by calcareous
deposits.  Part of the surface stratum contains alluvial deposits laid
down by flood waters. Springs abound in the bog, adding greatly
to the volume of the river, and in many places are so numerous that
access is impossible, since even in the coldest weather the surface
does not freeze. Large deciduous trees cover mmch of the bog,
together with deciduous shrubs, rbododendron, ferns, and mosses.
Reeds are abundant in the wetter areas and in some of the dry
sections upland vegetation, such' as blackberry wvines, is found,
Coniferous trees grow in places.

Tapry 15

Profile from southern part of Hunisburg-Springdale boy, near entrance
of Pequest River

Area 3, Field map 74.50-40.38

Depth . Moisture Ash
feet Physical description per cent  percemt  pH
0-1"  Dark brown, granulated, well-decomposed
reed and sedge peat ... ..ot 804 553 - 62
-4 Dark brown, fibrous reed and sedge peat
with wood and alluvial deposit .......... 83.2 257 f.l
47  Dark brown, fbrous reed and sedge peat
with wood .............. P 859 123 6:0
78  Brown sedimentary peat with wood ...... 4.1 422 5.6
89 Brown sedimentary peat ................. 817 459 59
9-10 Tan sedimentary peat and calcareous marl
10-14 Tan calcarecus mart ... ... ey 57.7 86.4 82
14-15 Brown liver peat .............. P venn vens ves
15-16  Tan liver peat with shells .........oov.s. 735 70.7 75
16-17 ‘Tan calcareons marl ... ... oiviviiuenan. . e
17-18 Gray sedimentary deposit ......ovevuen... cees e cen

1 Nitrogen content, 1.75 per cent.
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Analytical results of a profile obtained from the southern part of
the bog are presented in table 15. The abmormally high ash content
of the upper 4-foot stratum is notable and is due to flooding by the
stream which enters the bog from the south and deposits the bulk
of its load there. This condition is similar to that shown for the
Wallkitl where the surface peat distant from the stream entering
from the hills is of much better quality than that near it. An
improvement in quality of peat is also found adjacent to the streatn
when sufficiently distant from the southern end of the hog.

FIalf a mile northeast of the north end of the Huntshurg-Springdale
bog lies Muckshaw Pond. The outline of the pond and bog is
remarkably irregular even for this limestone region, and is due, at
least in part, to vertical limestone cliffs protruding into the bog.
The depth of peat at the edge of the cliffs is extraordinary. In one
boring for example, 4 {feet of fihrous and matted sedge and reed peat
was underlain by 14 feet of sedimentary peat and that in turn, to
a depth in excess of 30 feet (for techiical reasons bottom was not
reached) was underlain by sedimentary peat containing many sheils.
Great depths of peat have been encountered directly adjacent to
cliffs in other bogs in the limestone region.

The bog is covered largely with veeds and sedges, together with
low-growing shrubs. Trees, mainly deciduous, are found on the
shallow areas adjacent to the edges, or in the nparrow coves. The

Tasie 16
Prafile of bog droiving into Pequest River south of Springdale
Area 1, Field map 74.48-40.58

Depth Moisture Ash
feet Physical description per cent percent  pH
-1 Dark brown weli-decomposed reed and
sedge peat with wood .. .o.ovhiriaiiis 83.4 13.7 6.4
1-8 TDiark brown fbrous reed and sedge peat .. 88.4 82 6.3
8-11 Dark brown, fine, fibrous, and matted reed
and sedge peat ... i e reeena- 9.8 56 67
11-13 Dark brown fibrous reed and sedge peat ... 916 5.9 68
13-18 Pinkish tan ealcarepus mart ... ... ... ... 76.0 80.6 7.3
18-21 Tan caleareous marl ... .uovvieianrsns 72.1 833 7.3
2122 Olive-green liver peat ....ooveeverienenins 746 88 7.5

22-23 Gray sedimentary deposit ......ooovuunin AN e .

1 Nitrogen content, on dry basis, 3.7 per cent.

A

NEW JERSEY GEOLOGICAL SURVEY



DEPRTH N FEET

Tug NorrareN Prats . 121

T

(( Muckshaw :::&\

PEAT TYPES

® @ ® ®& ®
< [ }f CAREX
= e &l1] F
< e o c:c.:cccc:;f CAREX
& CEESECSe DECCMPOSED
CCDC Do il == cgi
% < -:::ch‘.?: C)f H PHRAGMITES
s < O R iy
-8 e Patog i
v O CCE SEDIMENTARY
R Ssiunns AP
& 2 e oae i ALLUVIAL
e swi SRR Yo c ooy SEOIMENT
X "55":3 Ccoyf o
7 R Xrrid -] COLLODAL.
sl T A o
,r‘ |_|_’ et 1 ra ol =
; SR 257 sueLs
ar A : .
SEHEE ~ —gF
B ‘?,
b it
k. :-: 7{&% HARDPAN
Wonnl
M s 10

t Fi i, A 1 [ A N L] : Y L 3 'y

DISTANCE 1N 100 YARDS

Fie. 20. Cross section of Muckshaw Pond hog.

bog and pond cover some 73 acres. Peat has been partly removed
from the southeastern end of the bog with the resultant formation
of an additional shallow pond. A cross-section of the bog is given
in figure 20. The upper stratum of the profile contains large
quantities of alluvial material in some locations, as shown by high
ash values. In other parts of the bog, the sedge and reed peat is of
better quality.

Half a mile east of the Huntsburg-Springdale bog, and separated
from it by a limestone ridge, lies a bog noteworthy for the extreme
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irregularity of its shore line and for the coloring of the aguatic peats
it contains. The hog is enclosed between precipitous limestone hills
and, in turn, almost encloses anather limestone hill. It drains in an
easterly direction to Pequest River, through the stratified drift which
formerly retained a glacial lake within the tortuous limestone valley.
This bog has been largely cleared for pasture, the predominating
vegetation consisting of grasses with some reeds, A few shrubs are
found, as well as small coniferous and deciduous trees,

The profile analysis of this area is shown in table 16. The fibrous
sedge and reed stratum is of good quality. Much of the calcareous
mar] in this location is remarkable for its pinkish color. In other
areas, reddish-cream, gray, cream, brownish-pink, and pinkish-
cream calcareous marl bas been noted.

Bear Creek, draining Hunt’s Pond, is joined south of Johnsonburg,
Warren County, by a stream rising in a notable hog. This bog is
under cultivation in the southern or outlet end. In its wild interior,
there is a remarkable mmltiplicity of jagged, precipitous limestone
islands and the bog has an extremely irregular shape. In some parts

TapLy 17
Profile of bog an fributary to Bear Creck
Area I, Field map 74.56~40.56

Depth Moisture Ash
feet Physical description percent  percent  pH
0-1' Black, crumbly, well-decomposed reed and

sedge peat with wood .....o.oiaeaLs. 66.6 158 6.3
1-3  Dark brown, crumbly, well-decomposed reed

and sedge peat with wood ......oovvuee 81.6 150 6.4
3~5 Dark brown fibrous reed sedge peat with

Some WOOd ..vuvviiseniiiaianean
55 Dark brown fibrous reed and sedge peat .

with wood and moss ... viiciiiiiins £9.5 6.4 6.3
6~7 Brown reed and sedge peat with some wood

and shells ........ . .. .l
7-1t Yello:.v liver peat with shells ............. 66,6 61.5 7.8
11-14 Brown sedimentary peat with shells ...... 843 0.8 52
14~18 Brown liver peat with shells .......... ... 9.9 429 79
18-21 Brown Hwver peat with shells ............. 753 872 6.1

21~Z2 Sedimentary deposit ...... ... ..l cenn “es

I Nitrogen content, 3.3¢ per cent,
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the peat is 20 feet deep, but in a horizontal distance of only a few
“vards the depth may decrease to only 2 feet. Thus the borings have
shown that the cliffs of the islands and of some of the surrcunding
hills are continued under the surface of the hog. Large deciduous
trees, together with some conifers, and shrubs, heath bushes, mosses
and ferns are found in the uncultivated part of the bog. The com-
paratively high ash of the surface material may be due to decomposi-
tion and to stream flooding and deposition (table 17).

Beaver Brook is a tributary of the Pequest which it joins above
Belvidere. Along its course Hes Silver Lake, which offers an
excellent example of a glacial kettle lake in the process of obliteration.
Following its formation by the melting of stagnant ice in stratified
drift and till, Silver Lake prohably consisted of two ponds connected
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Fic. 21, Cross section of Siiver Lake bogs.
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by means of a deep, narrow waterway. Since then the smaller lake
has heen largely filled with peat and marl deposits and the larger
lake has been reduced in size by the 17-acre bog at the northern
extremity ; the waterway connecting the two lakes has been reduced
in depth to 6 feet, and in width to a fraction of its former size
(figure 21); and only the flow of the stream between the lakes has
kept a channel open. The bogs apparently overlie both limestone
and shale.

The surface growth of the bogs of Silver Lake follows the lake
margin pattern. At the lake edge reeds alone find favorable condi-
tions. A short distance from the edge of the water, sedge tussocks
appear, with low shrubs growing on the tussocks. Farther away,
deciduous trees put in an appearance.

Pequest River crosses the terminal moraine at Danville. Extend-
ing north from this point for almost 4 miles along the course of the
stream and for a mile on each side of it, are the famous Pequest
Meadows, These meadows have been drained and are largely in
ctltivation. They consist, not of one great expanse of peatland, but
rather of stretches of alluvium, such as Papakating silt loam, running
into shallow deposits of true peat. Similar deposits occur in the
main valley of the Pequest as far north as Quaker Church. Moraine
islands, some of which may have rock cores, are found in the area.

Although the peat deposits of Pequest Meadows occupy a large
part of the valley, and a much .larger region would necessarily have
to be included were the alluvial deposits to be considered, the peat
is so remarkably similar in all portions of the meadow 'that samples
from only one boring will be discussed (table 18). The peat is
everywhere comparatively shallow, and nowhere is aquatic peat,
unmasked by other sediments, present. This is evidence that the
extinct Lake Pequest was in existence for a short time only. In
most places the peat varies in depth from only a {ew inches to 3 feet,
and rarely is the depth as great as in the profile under discussion.
QOver much of the area, the surface stratum is sandy, as shown hy the
high ash values. The quality of the peat beneath the cultivated
upper stratum is considerably better.

The peat deposits, isolated from one another by silt loam and
sand plains, are remarkably similar. Situated in a limestone valley
and laid down in a large shallow lake of short duration, they are
similar to deposits in other geological regions, such as in the
Piedmont plain, as will be shown later. The particular spot in which
the profile was taken is underlain by clay; this clay is no doubt in
turn underlain by sand, since most of this area has a sand bottom.
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Tapry 18
Tybical profile of FPequest Meadows
Field map 74.56-40.52

Depth Moisture Ash  Nitrogen
feet Physical description percent  percent percent pH

0-1 Black, granulated, well-decom-
p05ed reed and sedge peat and

3 0T 51.4 50.6 1.42 EI
1-2  Dark brown fibrous reed and

sedge peat ...oviiviiiiinne... 773 270 - 242 46
2-3  Brown fibrous and matted reed

and sedge peat .............. 8l.6 15.7 3.02 6.0
3-6 Light brown fibrous and matted

reed and sedge peat .......... 82.7 . 10.6 208 6.0
6-7 Light brown crurﬁbly reed and .

sedge peat ...c..ieiiiiiienons 87.9 17.1 245 6.4
78 Brown clay ....cvveiiiiiinianen 50.3 89.7 0.32 76

All of Great Meadows was at one time under cultivation but some
portions are now abandoned. Since drainage is excellent for much
of the year, the vegetation that has encroached is largely upland in
nature.

Three miles southwest of Danville, at the foot of Jenny Jump
Mountain, lies Mountain Lake. Following the Wisconsin glaciation,
there were two lakes separated by a narrow ridge only a few feet
higher than the lakes. The more southerly lake is now entirely filled
with calcareous marl and sedge and reed peat, whereas the upper
lake is deep encugh to be widely used for recreation. Prior to the
Wisconsin glaciation, the limestone valley in which Mountain Lake
occurs was probably an arm of the Pequest River valley. The
terminal moraine, deposited across the mouth of the subvalley, pro-
vided the dam that blocked the valley drainage and formed the lakes.
The ridge between the extinct lake and Mountain Lake is probably
a kame formation.

The bog is thickly covered with exceptionally large deciduous
trees; conifers, shrubs, heath bushes, ferns, mosses, and rhododendron
are also present. In some places a calcareous stratum extends to
only a foot beneath the surface. This is possibly due to the action
of springs in raising the marl above the level at which it was first
deposited. 'The lighter sedge peat may have been washed away,
leaving the heavier caleareous deposit. Such a churning action of

t
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springs is known to take place. Some areas could not be surveyed
for several days following heavy rains, since the whole mass of the
bog became semifiuid and the material could not be brought to the
sturface in the sampler. In bogs where calcareous marl is present the
sedge and reed stratum may be very shallow or even absent. At
least one bog is known in which the calcareous deposit is some 20
feet deep; the sedge layer, however, is in no place over 1 foot thick.
One of the most interesting collections of kettles and sinks in New
Jersey is in the vicinity of Squire’s Corner, two miles northeast of
Blairstown. Here is found White Pond, with a depth of marl
reputed to he approximately a hundred feet, and known definitely
to be in excess of 27 feet in the narrow, comparatively shallow, and
completely filled bays of the lake. This pond lies in the limestone
valley of the Paulinskill at an elevation of 452 feet above tide level
or some 50 feet above and I mile north of that streamn. Only half a
mile farther north, and also underlain by limestone but at the edge
of the slate and sandstone foothills of Kittatinny Mountain, lies a
bog which contains a true forest type of peat. The difference in
- elevation between these widely removed peat types is of no conse-
quence, being only about 20 feet. It appears logical to attribute the
differences in the types of deposit in these two areas to the waters
feeding them.

Tazsry 19
Profile of the White Pond bog
Area 2, Field map 74.56-41.00

Depth Moisture Ash
feet Physical description per cent percent  pH
0-2* Dark brown, well-decomposed reed and

sedge peat and alluvial deposit ........ 80.0 26.5 6.6
2-7 Brown fibrous reed and sedge peat ...... 88.7 89 6.7
7-8  Brown reed and sedge peat and calcareous

MATL v iiiaerr e 82.3 42.4 6.7
18-27* Tan calcareous marl ........ ... . ool 63.2 928 6.6

1 Nitrogen content, 3.05 per cent.
2 Bottom not reached.

The analysis of a sample profile of one of the bogs situated on
the margins of White Pond is presented in table 19. The mineral
bottom was not reached in this location, although the filled-in arm
of the lake is barely 50 yards wide, Mud Pond may be an example
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of a flooded sinkhole due to solution of the. limestone, although the
filling of the depression with water to form the pond is, in part at
least, due to kame damming. The lime contents of the deposits of
this pond are probably not so great as those of White Pond, since
sedimentary and liver peats are present, The mineral bottom was
not reached at 27 feet, a considerable depth in view of the small size
of the pond (some 400 yards long). It is probable that much under-
ground and some surface water from the slate and sandstone region,
tmmediately north, finds its way into the pond and bog. This pond
is entirely surrounded by a narrow bog, with an extension on the
southeastern extremity. It is a classic example of the “inclosed
irregular depressions”, of which Salishury writes.

Two other bogs are found between the kames adjacent to the above
bog. In neither case does calcareous marl occur. ‘I‘he outlet stream
of the above marl bog flows through a shallow cut in the gravel and
enters the kettle bog, which may be classified as a forest peat deposit.
Not only is calcareous marl entirely lacking, but much of the peat is
markedly woody in character. In one of the deeper parts of the bog
8 feet of forest peat were shown to cover a 9-foot stratum of highly
matted sedge and reed peat containing much wood. This is under-
lain by a bottom stratum of green sedimentary or liver peat more than
11 feet thick, the mineral bottom not being reached in several
instances. ‘The waters feeding this hog were evidently deficient in
ime, although originally they had a high content of that mineral.
This hog occurs above limestone ‘but is probably separated from it
by glacial deposits,

The sizeable stream from this bog flows southeast for a short
distance to a cleft in a large kame, where it disappears in the gravel.

Tasry 20
Profile of forest bog ai Squire’s Corners
Area 4, Field map 74.56-41.00

Depth Moisture Ash

feet Physical description per cent  percemt pH
04"  Dark brown, lumpy, woody peat ......... 854 9.0 52
4-8 Dark brown, Iﬁmpy, woody peat ......... 89.2 7.2 5.7
8-15 Green sedimentary peat .................. 90.3 131 5.7

15-18 Green sedimentary peat with wood .......

18-19 Gray sedimentary deposit ...........oov..

1 Nitrogen: content, 2,71 per cent.
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It seems certain that, after flowing underground for a third of a mile,
the stream reappears at the northern end of a deposit of forest peat.
This area has been designated on the maps of the Soil Survey as
containing silt loam. Althongh this is true as far as the southern
extremity of the bog is concerned, the northern end at one place
contains 18 feet of peat with an 8-foot layer of forest peat over 10
feet of sedimentary peat containing logs (table 20). The pH values
in this bog are lower than those in the calcareous deposits in this
vicinity., Al members of this bog sertes have surface vegetation
consisting of large deciduous trees, together with some conifers,
shrubs, ferns, and mosses. In the wetter areas only reeds and sedges
are found.

KITPATINNY MOUNTAIN BOGS

Kittatinny Mountain, as was previously pointed out, should be
considered geographically as a high ridge of the Appalachian Valley.
The peat deposits foumnd thereon, although conferming in type with
the bogs of the Highlands rather than of the valley, will therefore
be discussed in conjunction with those of the valley. Alluvial
deposits are of common occurrence on Kittatinny Mountain, but
where true peat is found it is universally of the forest type, without
any calcareous tmarl substrata. The present vegetation of the bogs .
consists principally of coniferous trees, such as spruce, cedar,
hemlock, and pine, rather than deciduons trees; laurel and
rhododendron are very common, as are ferns on some hogs.

Cedar Swamp (figure 22), situated less than a mile northeast of
Lake Marcia and within a few hundred yards of the New Jersey-
New York boundary line, is the northernmost bog in New Jersey,
and is elevated some 1500 feet above tide—an elevation as great as
that of any bog in the State. The bog drains down the mountain into
New York State, the water eventually finding its way into the
Wallkill, Glacial tifl and stratified drift are found on this part of
Kittatinny Mountain, which is approximately 174 miles wide between
the steep eastern and western slopes. Cedar Swamp lies in a ravine
at the head of a steep slope to the north, and it appears cerfain that
glacial till blocked the ravine, resulting in the formation of a 30-acre
lake. The presence of a certain amount of stratified drift is indicated
by the sand found bencath a part of the bog (table 21).

The bog vegetation is typically that of a northern mountain cedar
bog; cedars, rhododendron, and laurel form a tangled mass, together
with ferns, heath bushes and certain deciduous trees. Reeds and
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TapLe 21
Prafile of Cedar Swamp on Kittatinny Mountain
Area 6, Field map 74.40-41.18

Depth Moisture Ash

feet Physical description per cent percent pH
0-4* Brown, well-decomposed forest peat ..... 81.0 a7 42
47 Brown forest and reed and sedge peat .... 90.8 23 5.5
7-9  Brown forest peat ...........iiiiiiiinnn 90.7 23 6.1
9-10 Brown reed and sedge peat .............. 90.3 314 6.2

10-11 Green sedimentary peat and sand ........
11-12 Gray sand ...l

1 Nitrogen content, 1,65 per cent,

sedges are not abundant. The growth is almost impenetrable in
certain sections.

This bog contains a typical forest peat which is characterized by
low ash values below the surface stratum and by a low nitrogen
content: namely, 1.65 per cent. The pH values vary from 4.2 to 6.2.
It should be noted here that the forest peats of northern New Jersey
do not pormally attain the low pH values of similar bogs in the
southern part of the State,

Three miles southwest of Cedar Swamp, at an elevation of some
1160 feet above tide, are three bogs. The most northerly is covered
with a thick growth of deciduous shrubs and trees. Some conifers
are present, reeds and sedges are prevalent in certain sections, and
sphagnum moss covers much of the bog. The surrounding hillsides
are extremely stony. Parts of the bog, however, are underlain with
clay and sand, and water-deposited materials may have played a role
in the formation of a lake in times past. The bog contains consider-
able alluvial material and represents a combination of forest and
alluvial types. In some sections of the bog, particularly in proximity
to the stream, true peat is probably absent, the deposit consisting
largely of mineral alluvium. The outlet stream from this bog flows
into a companion bog to the south, the second of this series, before
emerging on the western slope of the mountain. The second bog is
similar in every respect to the first, ‘The third bog lies 300 yards
to the southeast, and is a typical kettle, for the most part filled with
forest peat. The outlet stream of this bog forims one of the sources
of Big Flat Brook. It appears probable that these three hogs were
formed in kettles resulting from the melting of stagnant ice. Very
possibly they lie in the Montague-Libertyville recessional moraine.
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Two miles southwest, at an elevation of 1195 feet is Pine Swamp,
one of the most interesting bogs in New Jersey. 'This bog, a mile and
2 quarter long, was formed as a result of the deposition of glacial
drift across a mountain valley, If Pine Swamp and possibly the three
more northern bogs previously discussed were not formed by
morainic deposition, they unquestionably owe their origins to the
mantle of drift left by the glaciers. Pine Swamp is thickly covered
with pines, cedars, laurel, and rhododendron. Reeds and sedges are
prevalent about the shores of “Lost Pond”, a body of water within
Pine Swamp, small at the surface, but enlarging with depth—which
is relatively great—to make a huge bottle of water, the neck con-
tracted by the floating surface growth of sphagnum moss, reeds,
sedges, and low shrubs. Sphagnum moss grows profusely in the
bog, as does the cinnamon fern. Pine Swamp has a maximum width
of 600 yards. Figure 23, a section through “Tost Pond”, shows
two great bottles of water under the surface. The bog in the vicinity
of the surface pond is highly dangerous and the floating mat of
vegetation offers extremely insecure footing.

TapLy 22 .

Profile of Pine Swamp, Kittatinny Mountain '
Area 5, Field map 74444116

Depth Moisture Ash Nitrogen
feet Physical descriptiop pereent  percent  percent  pH

0-5 Brown, granulated, weil-decom-
posed reed, sedge. and forest
peat .. 846 51 . 183 46

310 Brown, fibrous, and matted reed,
sedge, and forest peat ........ 934 36 e 5.0

10-11  Gray-brown sedimentary peat with
reeds and sedges .............

11-20 Olive-green sedimentary peat ... 916 236 345 54
2021 Gray clay ...l

The peats (table 22) found in Pine Swamp are typical of the forest
bogs of mountainous northern New Jersey. The top foot consists
of forest material admixed with remnants of reeds and sedges. The
ash and nitrogen values are comparatively low. The underlying
stratum to the eleventh foot consists of sedge and reed peat with

.
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Fie. 23. Cross section of Pine Swamtyp, Kittatinny Mountain,

much woody material, and is generally very fibrous. IHere again, the
organic content is very high. Below this stratum is found sedimentary
peat, considerably higher in ash and nitrogen. The pH values vary
from 4.2 to 5.6, the sedimentary layers having the lower acidity.
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Less than a mile southeast of Pine Swamp, which is an example
of a large lake now almost entirely filled by vegetation, lies a lake of
similar origin which has been filled only to a rather limited extent.
This body of water is Mashipacong Pond. The peat deposit at the
northern end is of the same general type: namely, a floating, largely
living mat with free water underneath. The bog occurs in a former
cove, which is markedly constricted at the entrance to the main body
of water, The’ vegetation is almost an exact duplicate of that
eccurring on Pine Swamp in the vicinity of Lost Pond. On firmer
ground near the shore, coniferous and deciduous trees rise above
laurel and rhododendron; but as the water’s edge is approached, the
trees and shrubs become smaller and less numerous, and the floating
mat is composed of reeds, sedges, sphagnum moss, and scattered
shrubs, with an occasional stunted tree. The surface stratum contains
a considerable amount of alluvial material, since the ash value is
nearly 19 per cent. The nitrogen content is 2.54 per cent at the
surface and falls to 1.92 per cent in the seventh foot. This lower
stratum has an ash value of only 5.4 per cent. The pH varies
between 5.3 and 5.7. The peat is of the forest type, but has an
admixtute of reeds and sedges, as well as some alluvial material,

Kittatinny Mountain loses its plateau-like character south of
Culvers Gap, 7 miles south of Mashipacong Pond. Between Culvers
Gap and the New Jersey-New York State boundary, the plateau is
bounded by marrow, rugged, and precipitous ridges between which
are found many small bogs containing peat of good quality. Other
bogs occur on the plateau proper, but south of Pine Swamp, none
is of particular importance until Culvers Gap is passed.

Southwest of Culvers Gap, the precipitous, ridge-like part of
Kittatinny Motntain widens, and at Quick Pond it is over a mile in
breadth. This ridge constitutes the western face of a plateau-like
shale region,* -which extends southwest to Delaware River and
contains such lakes as Culvers, Owassa, and Fairview, as well as
several important peat deposits. One of the most interesting of
these, and probably the most important, is the bog called Bear
Swamp, the northern extremity of whicl has not yet been filled with
peat and which constitutes I.ake Owabsa, extensively used as a
resort lake, Bear Swamp is about 860 feet above tide. Tts waters
drain partly through Lake Owassa into the western end of Culvers
Lake, and partly through the opposite end of the bog and into the
outlet stream from Culvers Lake at Mt. Pisgah, and thence to the
Paulinskill at Augusta.

* This region may he considered as the foothill of Kittatinuy Mountain, and the bogs
will be treated with those on the mountain proper.
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The Balesville moraine, as well as isolated deposits of stratified
drift and unassorted till, are probably responsible for the formation
of the lakes and bogs in this vicinity.

Culvers Lake has a shallow alluvial-forest type of deposit at the
northeastern extremity and an extremely deep forest type of peat
deposit at the southwestern end. Kittatinny Lake, just west of Culvers
Gap, which was previously a forest-type peat bog, was artificially
converted into a lake., Lake Owassa and Bear Swamp are situated
just south of the moraine. Two other forest peat deposits are found
west of Lake Owassa and a series of contiguous bogs occupy the
narrow ravine between that lake and Culvers Lake. Quick Pond i1s
almost 50 per cent filled with forest peat. The long bog system east
of Round Pond (at present called Harding Lake) adjoins the escarp-
ment of Kittatinity Mountain and receives its drainage waters. Many
other unnamed bogs and wet alluvial meadows also occur in this
region.

‘Bear Swamp is over 2 miles long and has a maximum width of
more than three-quarters of a mile. It is very heavily forested and
contains both deciduous and coniferous trees, as well as a tangled
growth of rhododendron. Ferns are abundant and sphagnum moss
grows everywhere,

Pools of methane gas, some of which cover many acres, occur under
the surface of the bog. In places the gas 1s retained under sufficient
pressure to blow the water from the hole left by the sampling instru-
ment fully 6 feet into the air. after the sampler is removed. The upper
Hmit of these pockets i1s usually 5 to 10 feet below the surface of the
bog and the gas is retained by the fibrous layer of forest peat which
occurs throughout the bog.

TasLe 23
Bear Swamp (Loke Owassa) profile
Area 6, Ficld map 74.50-41.06

Depth Moisture Ash
feet Physical descrigtion per cont per cent  pH
0-1* Black, well—dccommsedvforest and reed and

sedge peat and alluvial deposit ......... 789 16.6 48
1-2 Black fibrous forest peat with reeds and

SEAEES « i e
2.8 Brown forest peat with reeds and sedges.. 90.2 8.9 33
811 Olive-green sedimentary peat ............ 88.9 40.2 42
11-12 Sedimentary deposit and blue gravel ..... 49.7 90.0 34

1 Nitrogen content, 2,57 per cent.
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Bear Swamp is in all respects typical of the mountain forest peats.
The present vegetation is that normally found on acidic peat deposits.
The peat itself is largely of the forest type, mixed with sedge and
reed, and underlain by sedimentary peat. Table 23 shows the analysis
of a profile taken in the southern part of the bog. The pH values
vary from 3.4 to 53. The ash content is low over much of the area,
although in the southern end alluvial deposits are present in the
surface stratum.

One and a half miles west of the southern end of Bear Swamp is
found the northern tip of a series of bogs and meadows which lie at
the foot of the Kittatinny escarpment and extend southwest for some
5 miles. Two streams flow from this series of bogs: Trout Brook,
which empties into the Paulinskill in the vicinity of Middleville, and
an unnamed stream which empties into the northern extremity of
Swartswood Lake. Much of the lowlands do not contain peat, but
some interesting deposits are found in the long valley. It is highly
probable that these peat bogs were formed in temporary lakes brought
into being by glacial deposition across the narrow valley in the vicinity
of Wintermutes Foundry and southeast of Mud Pond. Kames, some
of considerable magnitude, occur in the vicinity. The stream emptying

TABLE, 24
Composition of peat in bog near Quick Pond

Area 1, Field map 74.52-41.06

Depth Moisture Ash
feet Physical description per cent percent  pH
0-1'  Black, well-decomposed reed and sedge

PEAE e e 8t.6 10.9 46
1-2  Dark brown, fine fibrous and matted reed

and sedge peat ... ... ..l 87.0 7.7 30
2-3  Black sedge peat, firaus and matted ,.... 26.6 R7 49
3-4  Dark brown reed and sedge peat ......... 2R3 161 3.8

4-5 Black reed and sedge peat ...............

5-8 Dark brown, fine fibrous and matted reed

and sedge peat ...... ... i, 883 136 5.5
811 Brows veed, sedge, and sedimentary peat.. 88.4 23.2 57
11-15 OQlive-green sedimentary peat G 85.0 47.3. 5.5
15-16 Sedimentary deposit ..................... 753 776 47

1 Nitrogen coatent, 2.80 per cent,
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into Swartswood Lake has its source in the peat deposit filling the
northernmost bog of the series. The surface growth of this bog
consists of a thick stand of deciduous trees and shrubs, with ferns,
mosses, reeds and sedges. The peat is of good quality and, sur-
prisingly, contains few woody remnants. The pH values are higher
than those of Bear Swamp, ranging from 4.6 to 5.8. Alluvial material
has been deposited in some of the strata, indicating periods of high
precipitation (table 24).

On a somewhat higher level, some 500 yards from the southern
extremity of the bog just discussed, lies Mud Pond, a kettle fake now
approximately three-fourths filled. The stream flowing from Mud
Pond enters the stream flowing into Swartswood Lake a short distance
south of the bog previously discussed. The plant life covering this
bog is of interest. Deciduots trees are found at the southwestern end,
together with shrubs and reeds and sedges, but the predominating
plant cover consists of the cinnamon fern, which forms almost a pure

TasLe 25
Mud Pond bog
Area 1, Field map 74.54-41.06

Depth . Moisture Ash
feet Physical description per cent per cent  pH

(0-1' Black, granulated, well-decomposed reed
and sedge Peat ......eiiiiiiieiiieinn, 822 99 54

1-2  Dark brown, fine fibrous and matted reed :
and sedge Peat ...cviiiiiiiiiiiniiiins 89.5 6.5 5.4

2-4  Water pocket ....c..iiiiiiiiiirnirnaen cean vaae “ee

4-6 Dark brown, fine fibrous and matted reed

and sedge peat -........ciiieiieninns 89.6 3.6 54
6-7 Dark brown, fibrous and matted sedge peat

containing wood .......iiiiiciiieans 89.0 4.2 5.3
7-11 Dark brown, fine fibrous matted reed and

sedge DAt viveeiiiii i 892 39 5.3
11-12 Dark brown reed and sedge peat contain-

ing much wood ..o ciiriiariiiieanns 89.9 30 35
12-16 Dark brown, fibrous, matted reed and sedge

DAL veienuniiniria st e 91.0 40 33
16~23 Green sedimentary peat .........coviiuins 88.1 480 53

2324 Sedimentary deposit ...... .. i
L Nitrogen content, 2.54 per cent.
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stand over much of the bog. The roots of the fern have been cut
and removed for many vears from this as well as other bogs of the
region, this cutting appearing to aid in the development of the aerial
part of the plant. The fibrous root masses are the “peat” of the orchid
grower although it does not in any sense constitute a true peat.

The analyses of peat samples from Mud Pond are given in table 25.
Since the nopaquatic stratum is composed primarily of remnants of
sedges and reeds with smaller amounts of woody material than is
usual for a mountain bog in New Jersey, and the ash values are lower
than usual, the peat must be considered as of unusually good quality.
The nitrogen content was found in some cases to be as high as 3.91
per cent of the dry matter. It is interesting to note that the remains of
ferns are not found in large quantity in the peat deposit. It is
obvious that the ferns represent a recent growth and did not pre-
dominate at the time the peat was formed.

One and two-fifths miles southwest of the northernmost bog of this
series lies the bog that is the main source of Trout Brook. Much of
this 65-acre bog is covered with a pure stand of cinnamon fern,

TasLy 26
Trout Brook bog
Area 2, Field map 74.54-41.06

Depth . o Moisture Ash Nitrogen
fect Physical description per cent  percent  perecemt pH

(-1  Black, well-decomposed reed and
sedge peat and alluvial deposit 853 17.4 3.29 5.2

16 Dark brown, fine fbrous and
matted reed and sedge peat ... 906 89 R 5.1

6~/ Dark brown, fine fibrous and
’ matted reed and sedge peat
containing waod ........... .. 899 38 53

7-14 Dark brown forest peat contain-
ing reeds and sedges ......... 83.3 10.3 2.29 55

14-15 Dark brown reed, sedge, and
sedimentary peat containing

wWood L 87.6 30.1 e 54
15-16 Green sedimentary peat contain-

ing wood ...l 35.6 - 39.8 e 52
16-24 Green sedimentary peat ........ 89.9 41.7 e 49

24-25 Sedimentary deposit ........... 866 43.4 1.77 '4.2
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cutting of which has been systematic and prolonged. On that part of
the bog which has not been cut for “orchid peat”, large deciduous
trees and shrubs, as well as rhododendron, heath bushes, reeds, sedges,
and mosses grow on the surface. The profile is given in table 26
Although most of the peat is of excellent quality, the surface stratum
contains considerable alluvial material deposited by the stream in
flood. Considerable quantities of wood are found in the bog, but the
pH values do not reach limits as low as do some of the mountain
deposits. The sedge and reed stratum contains 3.29 per cent nitrogesn,
whereas the forest stratum contains only 2.29 per cent, although the
ash values vary in an inverse ratio,

From the southern extremity of Stokes Forest, 314 miles northeast
of Round Pond {Harding Lake), to Delaware River at the Water
Gap, hoth the eastern and western escarpments of Kittatinny Mountain
are steep and access to the mountzin top from either side is difficult.
In fact, large parts of the mountain can be reached only with extreme
difficulty. In the entire 20-mile section of mountain only two roads
cross it : those between Fairview Lake and Flatbrookville, and between
Franklin Grove and Millbrook. The mountain nowhere exceeds 2
miles in width, but many streams rise in the subvalleys between the
crests, and in many cases the headwaters of these streams flow from
bogs, some of which contain peat with some alluvium. Most of these
deposits fail to appear on the map of the Soil Survey and are located
with difficulty. However, none of the bogs so far investigated is large
and only one typical bog need be discussed at this time. This is a
deposit of forest peat situated near the Franklin Grove-Millbrook road
which embraces some 22 acres and is covered with mountain hog
vegetation. Laurel and rhododendron grow in rank profusion beneath
coniferous and deciduous trees, and ferns and mosses are abundant.
Much of the bog is underlain by springs and is dangerous. The peat
is of excellent guality, the pH values and nitrogen falling within the
normal limaits of northern forest peats.

Prar Drposrrs oF THE HIGHLANDS

The Central Highland Platean is flanked on the western side by the
following discontinuous mountain masses: (a) Pochuck Mountain,
completely isolated by the Wallkill and Vernon Valleys; (b) the
Pimple Hills, paralleling Wallkill Valley west of Sparta; and (c)
Jenny Jump Mountain, which lies west of Great Meadows. These
mountains are comparatively small and the bogs between them and
the main mountain mass are unimportant.
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PEAT DEPOSITS OF POCHUCK MOUNTAIN

The only bogs on Pochuck Mountain which require comment con-
sist of a series of four glacial kettles which occupy different levels
of a steep, narrow ravine approximately 2 miles northeast of Hamburg,
The stream flowing through the three southernmost bogs enters the
Wallkill at Hamburg, draining the ravine to the socuthwest. The
northernmost bog drains into Pochuck Creek, flowing to the northeast,
The glacial drift deposited between the two northern bogs coustitutes
a low divide, .

The hog of lowest elevation consists at the surface of a black,
granulated and crumbly, well-decomposed sedge and reed peat
containing considerable clay. Beneath this is a dark brown and
fibrous sedge and reed fayer, some 2 feet deep, also containing some
clay. -‘This is underlain by a 2-foot reddish-brown stratum consisting
of forest peat with an admixture of reeds and sedges. Sedimentary
peat, either green ar greenish-brown, fills the basin to a depth of about
9 or 10 feet. This bog is cleared and is utilized as pasture,

The next two bogs to the north contain the same peat types, with
a maximum observed depth of 12 feet. These bogs are covered with
a moderately thick growth of deciduous trees and shrubs, together
with ferns, reeds, sedges, and mosses. Only part of the most northerly
bog contains peat and this is only 2 feet deep.

PEAT DEPOSITS OF THE PIMPLE HILLS

Many of the wet meadows and bogs in the Pimple Hills consist
of alluvial deposits containing little organic matter. 'This is probably
due to the steep slopes surrounding the depressions, with consequent
rapid run-off. In bogs that contain peat, the mineral content is
usually high.

A representative bog occurs at an elevation of more than 800 feet,
Curiously enough, the aquatic deposits in one part of the bog contain
calcareous marl, although the bog is some 300 feet above the adjacent
Walikill Valley. This bog had previously heen cleared but has been
allowed to run wild. The surface growth consists of sedges, deciduous
shrubs, trees, and upland vegetation. Aquatic peat is lacking in
certain profiles, although it occurs in some parts of the bog and
consists of sedimentary peat with wood or moss, or both, The peat
contains much alluvial material.

PHEAT DEYOSITS OF JENNY JUMP MOUNTAIN

The peat deposits of Jenny Jump Mountain are comparatively few
in number and are limited in extent. These deposits range in
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character from alluvial sediments to peat of fair quality, although i
most instances a considerable quantity of alluvium is present. Several
of the bogs on this narrow ridge are not shown on the maps of the
Soil Survey, probably because of their limited extent. A few were
surveyed and sampled, but most were not included because of their
small size and lack of time.

TaBLg 27
A choracteristic profile of a bog on Jenny Jump Mountain

Area 2, Field map 75.00-40.52

Depth Moisture Ash
feet Physical description per cent percent pH
-1 Black, granulated, well-decomposed reed

and sedge peat, with alluvial material .. 79.4 47.2 6.0
1-3  Prown, fibrous and matted reed and sedge

peat, containing some wood ........... 873 9.6 38
3-5 Brown, fine fibrous and matted reed and :

SedEe PEAt L .oihiiiii i 80.3 122 4.5
5-10 Brown sedimentary peat with wood ...... 79.1 54.0 5.6
1012 Qlive-green sedimentary peat ............ 79.1 58.4 7.2

12-13 Gray clay siceeeerieiiniiiriin i

1 Nitrogen cantent, 3.37 per cent.

A rvepresentative bog (figure 24, table 27), 17 acres in extent,
is found on the eastern slope of the mountain at an elevation of
approximately 600 feet, or 200 feet higher than Mountain T.ake, which
lies to the south. Part of the bog has been cleared, ditched, and is
under cultivation. The surface vegetation of the wild part consists of
deciduous shrubs and trees, reeds, and sedges. The surface stratum
confains much alluviem but the quality of the sedge and reed peat
improves markedly with depth. The pH values vary greatly, ranging
from distinctly acid to neutral. Calcareous marl was absent in part
of the bog, as would be expected because of its location, but elsewhere
shells were found in conjunction with sedimentary peat.

PEAT DEPOSITS OF THE CENTRAL HIGHLAND PLATEAU

As was previously mentioned, the Central Highland Plateau
consists of a high, ridged tableland, containing some of the largest
and potentially most valuable peat deposits in the northern part of
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the State. Various mountain ranges form the eastern and western
escarpments, the crests often rising above the level of the interior,

PEAT DEPOSITS OF WAWAYANDA MOUNTAIN

There are many small glacial kettles between the ridges of
Wawayanda Mountain., None of the bogs are large, but they may be
over 20 feet deep and the region is of particular interest hecause of the
peat types found in these. The glacial till on the mountain is probably
nowhere very thick, but sufficient material was deposited to account
for the numerous bogs that were formed. The geology has been
described in detail by Salisbury.

"The highest point of land in the New Jersey Highlands is found
on Wawayanda Mountain half a mile west of the southern extremity
of Highland Lake, which, previous to the installation of a dam,
formed a peat deposit 134 miles long. Half a mile north and only °
240 feet below the summit is a typical kettle which contains some
calcareous marl. Seven other kettles are found in a rough circle
around the summit. Many of these kettles contain shells or calcareous
marl or both. In one instance, where marl is absent, the pI range
of the peat lies between 3.9 and 4.8, In two other cases where marl
is absent, the pH values range from 5.2 te 6.1. Marl is present in
the remaining bogs, with pH values of 5.5 to 7.5. In all but the one

TasLE 28 .
A characteristic prafile of a bog on Wowayvanda Mountain

Area 2, Field map 74.30-41.08

Depth Moisture Ash
feet Physical description percent  percent pH
0-1* Black, well-decomposed reed, sedge, and

forest peat ......cviiiiiiiiinas, 91.5 10.8 6.3
1-3  Dark brown, well-decomposed reed, sedge,

and forest peat .......ieiiiieiiinan.. 86.6 9.6 57
3-9 Brown fibrous and matted reed and sedge

peat with wood .......... ... .. ...l 20.8 62.3 6.3
0-10 Gray-brown sedimentary peat ............ 915 207 6.3
10-12 Greenish sedimentary peat with shells .. .. 83.8 61.5 7.4

12-14 Greenish liver peat with shells ...........
14413 Gray clay «oovvvriiiveeniinnnnann. s

1 Nitrogen content, 2.62 per cenft,
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acid bog, the pH averages are closer to neutrality than could be
anticipated for the reason inasmuch as limestone strata do not occur
here. The presence of marl in the majority of the bogs may be
explained, however, by the abundant limestone boulders in the glacial
till. In the vicinity of Lake Wanda, where till has been exposed in
road construction, many cobbles partly covered with hard lime are
present. This was leached from higher strata and redeposited.

The southern extremity of the bog situated due mnorth of
Wawayanda summit (figure 25, table 28) is covered with reeds and
sedges. Farther north these are dominated by deciduous shrubs and
trees. As shown by the illustration, calcareous marl does not occur
throughout the bog and the nonaquatic deposits contain much woody
" material and, in some strata, even moss. A noncalcareous deposit

occurs half a mile north of this kettle. In this the peat layers,
. exclusive of the calcareous marl and associated colloidal peats, are
similar to the one just described. The pH range is narrow, the limits
being 5.7 and 7.0. The bog is covered for the most part with deciduous
shrubs and trees.

A meadow one and a quarter miles long is situated east of
Wawayanda summit and its long axis extends from northeast to
southwest. This meadow is wet over most of its length, peat being
found only in two kettles, one at each end of the depression. A few
shells were found in the aquatic deposits in the northern bog, but for
the most part calcareous marl is absent. The pH wvalues of the
material in this deposit range between the narrow limits of 6.0 and
6.2, and the vegetation consists principally of deciduous shrubs.

The shallow bog at the southern end of the meadow has a consider-
able amount of calcareous marl (figure 26) and is connected by a
stream with the more northerly bog. The vegetation consists
principally of deciduous shrubs and trees and the peat is of poor
quality, being identical with that observed in alhivial deposits in the
Great Valley. The pH values range from 6.5 to 7.5.

In an exceptionally acid bog situated on the divide between
Canistear Reservoir and Highland Lake, the peat layers are similar
to other noncalcareous deposits, the ash content of the upper stratum
being 5.9 per cent. Moss is present in some layers. It is similar in
type to the bogs east and west of this narrow valley.

Three other bogs in this locality are similar to those previously
discussed. Shells are encountered in two and are absent in one; the
pH values range between 5.2 and 6.1; and the greatest depth exceeds
22 feet. Moss is found in some of the lower layers.

NEW JERSEY GEOLOGICAL SURVEY
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Several small peat deposits are found in the discontinuous valley

extending from Stockholm to Vernon and separating Hamburg and,

Wawayanda Mountains, but they are of no particular interest or
importance. It is sufficient to point out that whereas wet meadows
fill much of the southern part of the valley (the part draining toward
the north being too precipitous to retain water), peat is rare and
oceurs chiefly in the deeper depressions.

PEAT DEPOSITS IN THE STOCKHOLM-NEW MILFORD VALLEY

Fast of Wawayauda Mountain there is another discontinuous valley,
the Stockholm-New Milford. In this valley 2 miles north of Stock-
holm is the Canistear Reservoir, and 2 miles farther nerth the
present Highland Lake. Northeast from Highland Take is a whole
series of wet meadows, some of which, like that of Wanda Lake,
have been dammed and converted into lakes. The remaining boggy
fand either contains peat of low quality or consists only of mineral
soil.

One deposit of peat is found west of Wawayanda Lake and drains
into its northern extremity, The depression consists of a double
follow, the two parts being separated by an outcrop of rock. A small
alluvial plain slopes down to and covers part of the smaller bog. The
surface of the latter, except for the area occupied by a small pond,
is thickly covered by deciduous forest; the larger bog is likewise
forest-covered. Some of the altuvium covering part of the small bog
has been transported by the connecting stream to the larger bog.

The other bogs of the vicinity contain peat of similar nature. In
one instance shells were found in the sedimentary strata with a
consequent rise in pH value to 7.8, but for the most part calcareous

marl is ahsent.

PEAT DREPOSITS ON BAMBURG MOUNTAIN

Many glacial kettles and two peat bogs, one three-quarters and
the other a mile and a quarter in length, are found on Hamburg
Mountain. In some localities, such as northwest of Mud Pond,
glacial deposition is marked and kettle and hummock formations are
common.

The smaller bog situated on the mountain between Hardistonville
and Stockholm, has its long axis due east and west. This is ususual
since the mountain ridges and valleys generally have a northeasterly
trend. The bog vegetation consists in the eastern part of reeds and
sedges, grading westward into low deciduous shrubs and trees which

o
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become larger with distance from the stream. Although no analyses
have been made, a representative section may be described as follows:
The surface stratum consists of black, well-decomposed sedge and
reed peat containing alluvium. This is underlain by a stratum 2 or
more feet thick consisting of dark brown sedge and reed peat, fibrous
in texture, and sticky or matted in structure. Below this, woody
remmants are intermixed with the reeds and sedges and in many
cases the brownish peat is definitely of forest type. The brown
sedimentary peat begins at the ninth foot or lower and persists to
the twelfth foot or deeper. The bottom consists of clay or other
mineral deposits. It is possible that this section was obtained in one
of the shallower parts of the bog and that much greater depths might
have been encountered had the bog heen more systematically surveyed.

The larger bog is northeast of Mud Pond and has the north-south
orientation usual for the mountainous regions of New Jersey. This
general area contains numerous bogs, separated {rom one another
by rocky runs which, in some cases, are hundreds of yards long.
The largest bog covers an area greater than all the others combined
and is the only one, of economic importance. The bogs are covered
by mixed forest and shrubby vegetation, both coniferous and
deciducus (table 297},

Tasre 29
Characteristic profile of bog northeast of Mud Fond on Huamburg Mountain

Area 1-E, Field map 74.32-41.08

Depth ~ . o Moisture Ash
fout Physical description percent  percent  pH
-8 Brown, fAbrous. and matted reed, sedge,

and forest peat ....... .. ... ... .. .. .. 89.5 52 32
9-14 Brown, fibrous and crombly reed, sedge,

and forest peat ......... ... .. ... ... ... 91.3 14.6 3.5
14-17 Brown, crumbly reed, sedge, and sedimen-

tary peat ... . 890.7 312 33
17-26  Green sedimentary peat, containing plant

material ..o oL 0L L 0.8 43.1 4.7
26~31  Green sedimentary peat ... ... .. ..., 854 66.5 4.6
31-34  Green sedimentary peat and sedimentary

material L L e, 6BH 86.4 6.4
3435 Black sedimentary material ... .. ..., ... 78.1 718 53
35 Rock .o

* Nitrogen content, first foot, 2.75 per vent: sixth foot, 2,27 per cent.
2 Nitrogen content, tenth foot, 272 per cent.
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PEAT DEPOSITS OF SPARTA MOUNTAIN

Sparta Mountain contains as many peat deposits as any other
mountain in the State. Dozens of glacial kettles not indicated on the
maps of the Soil Survey have been located, and lakes and wet mineral-
soil meadows are nwmergus,

"Phree miles east-southeast of Sparta is Pine Swamp, a mile-long
forest bog which is three-quarters of a mile wide in one part and the
most notable bog in the region. This occupies a roughly V-shaped
valley and is some 1200 feet above tide. It is very heavily forested,
mainly with conifers, and heath bushes form an almost impenetrable
undergrowth. Sphagnmmn moss covers the surface of the bog and
ferns are numerous.

Pine Swamp drains both east and west. A stratum of sedimentary
peat is overlain by peat of the forest type, containing reeds and
sedges, although some strata contain sedge and reed peat devoid of
woody material. In many places bottom was not reached at 18 feet,
and in three instances, the forest-reed-sedge stratum was 15 or more
feet thick. Although some alluvinm is present in most of the bog, the
peat is of good quality. The pH is above the limits normally
encountered in New Jersey forest peats, ranging between 5.2 and 6.3.

A striking example of the effect produced by the deposition of
glacial drift across a narrow part of a steep-sided mouttain valley is
found 1 mile west of Hopewell at the junction of the road from
Edison to Hopewell with the Sparta-Russia road. The glacial drift
blocked the vallev extending to the southwest, as well as the longer
valley, and formed a clover-shaped lake each extension of which had
a length of approximately 1 mile, Much of the old lake has since
been fifled, but the entire central part still persists. The arm extending
to the east has been converted to a small lake by the construction of
a dam but sufficient of the old meadow is left to show that it consisted
of glacial till and alluvial deposits, true peat being absent.

The large bog that fills the valley toward the southwest was
examined in only one place. It apparently containg a mixture of reed,
sedge and woody peat and alluvial deposits, such as clay and sand.
1t is probable that peat of higher quality will be found in the interior
of the bog. This bog is separated from the lake by the road which
follows a kame formed along the glacial ice.

The third arm of the old lake, which extends from the present
fake toward the northwest, is now filled with a forest bog containing
peat of good quality, L.ow glacial deposits separate the bog (table 30}
from the existing lake. Considerable alluvium has been deposited
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on the surface of the bog as the result of flooding in comparatively
recent times. The bog vegetation consists mainly of deciduous shrubs
and trees, but conifers are also found, as well as heath bushes and
ferns. Reeds and sedges fill the wetter areas,

Tapre 30
Characteristic profile of bog on Sparta Mouniain
Area 4, Field map 74.36-41.02

Depth ' . Moisture Ash
feet Physical description peveent  perceni  pH
01 Water .. i

1-3 Dark brown, well-decomposed reed and

sedge peat, containing wood and allevial

QEPOSIE ¢ oeits i cr et e i i aes 90.6 16.1 5.4
3-9  Brown, fibrous, reed sedge and {forest peat 894 6.9 5.4

9-12 Olive-green sedimentary peat, containing
wood .......... ey 0.8 372 5.7

12413 Green sedimentary peat ........c...uen.,. R v

13-14 Olive-green sedimentary deposit .......... A . vee

. ! Nitrogen content, 2.38 per cent,

Situated southwest of Pine Swamp and some 2 miles from the most
northerly arm of Lake Hopatcong at Woodport, is a cluster of bogs,
some of which drain to the Wallkill River at Sparta; some to the
Rockaway River; and the remainder to Take Hopatcong. These bogs'
contain peat with varying amounts of sand, clay, and other alluvial
deposits. Thg vegetation consists mainly of deciduous trees and
shrubs, together with reeds and sedges, ferns and mosses, and heath
bushes. Alluvium is present in the upper part of the peat as a result
of stream flooding which persists to the present time. The pH values
are remarkably constant in one bog, varying only between 5.2 and 5.5.

PEAT DEPOSITS OF LUBBERS RUN

Lubbers Run occupies a narrow valley, 10 miles long, extending
from a point on Sparta Mountain southeast of Lake Mohawk, through
Roseville to Cage Hill, where the stream enters Musconetcong River.
The headwaters of Lubbers Run are approximately 1040 feet above
tide, and it descends some 400 feet to Cage Hill. The bogs and
lakes along the stream have been formed by stratified and unstratified
deposits of glacial drift. These dammed the original valley in many
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places, and subsequent filling of the bogs and wet meadows produced
a series of shelf-like plains.

One of the sources of Lubbers Run is a bog draining also to
Wallkill River at Sparta, and to Lake Hopatcong at Woodport. The
bog vegetation consists mainly of deciduous shrubs and trees, ferns,
and mosses. In the lower, wetter sections there are reeds and sedges.
Coniferous trees and heath bushes are also present. Considerable
quantities of alluvium oceur in this bog (table 31), the ash content
decreasing with depth. The wider spreading of alluvium in a bog as
the depression fills is well shown here, The surface stratum contains
36 per cent ash, and this rapidly diminishes with increasing depth untit
the sedimentary layers are reached, where the ash content again rises.
The pH values approach neutrality, ranging between 6.1 and 6.3. The
peat contains considerable quantities of wood.

TasLy 31
Characteristic profile of Lubbers Run bog
Area 11, Field map 74.38-41.00

Depth Moisture Ash
feet Physical description per cent  percent pH
-1 Dark brown, welladecmhposed reed and

sedge peat containing wood ... 74.8 362 6.3
1-3  Dark brown, fibrous and crumbly reed and

sedge peat containing wood ............ 34.6 13,5 6.1
3-7  Brown, matted reed and sedge peat contain-

INE WOOA ottt e 89.7 6.6 6.2
7-8  Brown liver peat .......iiiiiaeinns 89.5 24.6 6.2

8-12 Greenish-brawn liver and sedimentary peat

12-13 SBedimentary deposit .......viiiiiiiiiaen

1 Nitragen comtent, 2.65 per cent.

The various streams which merge near Sickle’s Mine fo form
the main stream of Lubbers Run, contain no peat until a point is
reached 2 miles below the last-mentioned bog. Here the valley divides
around a central long hill of glacial drift. Unquestionably, stagnant
ice played its role in the formation of the notable bog that surrounds
this hill. Some parts of this contain peat of excellent quality ; others
contain peat that is largely sand, silt or clay. This has resulted from
the network of streams in the area. In some parts of the bog, a
dozen streams must be crossed in order to progress a hundred yards.
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Under such conditions flooding occurs often, and much alluvial
material is deposited. The bog is covered mainly with deciduous
trees, shrubs, reeds, sedges, and ferns. Heath bushes and coniferous
trees, as well as mosses, are aiso found.

The remainder of the valley of Lubbers Run, to its union with
the Musconetcong Valley, contains little or no peat. Large boggy

areas occur but they are made of alluvial material. The same condition

prevails in the subvalley containing Wrights Pond, an old natural
lake which has been raised by damuming. Bogs have also heen fooded
to form artificial lakes.

ALLUVIAL DEPOSITS OF BOWLING CREEN MOUNTAIN 4

Onty one peat deposit, and that of poor quality, has been found
on Bowling Green Mountain. A number of sinuous, narrow valleys
west of the mountain and 300 to 400 feet above Longwood Valley
are filled, however, with alluvial material. The region in which they
occur s extremely rough and is now entirely uninhabitated, although
several abandoned farms are situated on the mountain top. During
much of the vear these wet meadows are flooded.

In the valley of Beaver Brook, which drains part of Bowling
Green Mountain into a small lake (the overflow of which enters
Lake Hopatcong) is a bog that was formed as a vesult of the persist-

TasLy 32
Characleristic profile of Beauver Brook bog on Bowlng Green Mountain

Area 4, Field map 74.36-40.58

Depth . Moisture Ash
feet Physical deseription per cent percent pH

0-1  Mineral soil ... ... e

1-2* Dark brown alluvial deposit and wetl-de-

composed reed, sedge, and forest peat ... 67.5 780 54
2-5  Dark brown alluvial deposit and well-de- ‘

composed reed, sedge, and forest peat ... 816 4R.5 3.5
5-9  Brown, fibrous reed, sedge, and forest peat,

with some alluvial material ..........., 852 27.9 5.7
9-13 Dark brown forest peat with some reeds

and sedZeS ..uveiiiiin i ir e 904 20 57
13-19 Otive-green sedimentary peat ............. 80.8 39.3 5.5
19-20 Hardpan ...t LI s ven

* Nisrogen content, 1.56 per cent,

NEW JERSEY GEOLOGICAL SURVEY



152 PrarTs oF NEw JERSEY

ence of stagnant ice in the narrow valley. Following glaciation, the
valley was devoid of deep depressions, save in the part occupied by
the stagnant ice, half a mile above the lake. Alluvial material was
carried down the valley by Beaver Brook and filled the shallower
parts, but did not succeed in filling this deep kettle, The peat in it
(table 32), liberally intermixed with alluvium, formis a striking
example of kettle deposit in an alluvial plain, a type of formation
discussed later under the section on Black River. The ash content
is extremely high at the surface and decreases with depth. Reeds,
sedges, and deciduous shrubs and trees, with some ferns and mosses,
constitute the hog vegetation.

PEAY DEPOSITS OF ALLAMUCHY MOUNTAIN

Allamuchy Mountain rises from the Central Highland Plateau in
the vicinity of Cranberry Lake and extends & or 7 miles southwest
to where it joins Pohatcong Mountain, which continues in the same
direction. Many interesting peat deposits are Jocated on the mountain,
which is crossed by the terminal mioraine.

A typical bog (table 33} covering 8 acres, lies in a narrow valley
opening into Cranberry Lake, 124 miles to the east. It has an
elevation of 800 feet above tide. It was formerly utilized for the
growth of truck crops, but has been abandoned. The vegetation
consists mainly of sedges and reeds. The nonaquatic peat is of goad

Tanry 33
Represeniative profile of bog on Allamuchy Mountwin
Area 2, Field map 74.48-40.56

Depth . Motsture Ash
feet Physical description percent  percent  pH

-1 Dark brown, granulated and crumbly reed
and sedge peat ... i

1-2 Dark brown, fine ‘fibrous and matted reed

and sedge peat containing wood . ........ 84.5 i1.2 50
2-9 Dark brown, fine fibrous, matted reed and -

SEd@E DEAL o v ve i 9.6 48 3.5
9-12 Dark brown sedimentary peat ............ 922 72 5.5
12-16 Olive-green sedimentary peat ........... . 88.5 40.G £4
16-18 Olive-green sedimentary peat .........-.. 76.4 733 5.7

1819 Grayv clay ..ot
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Fro. 27, Cross section of Alamuchy Mountain bog.

quality, the ash content varying between 4 and 11° per cent, and the
pH between 5.0 and 5.7,

A second bog, comprising some 30 acres, is situated on the
mowstain three-quarters of a mile north of Waterloo. The bog
vegetation consists of coniferous and deciduoss’ trees, shrubs, and
heath bushes, together with reeds, sedges, sphagnum moss, and ferns.
Part of the bog was under water at the time of the survey. Save
for minor differences, the peat is similar to that found in the hog last
described.

The third and final bog to be considered in connection with
Allamuchy Mountain is located 134 miles north of the abandoned road
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connecting Allamuchy and French’s Pond. This bog covers some 15
acres. It formerly was cultivated, but has been abandoned. The
drainage is good, and the present vegetation consists primarily of
upland plants such as white birches and blackberries. The bog owes
its formation to the deposition of till across a narrow valley, and
since the area occurs at the edge of a depression with a steep slope
to the north, it could readily be drained by blasting should it be
found desirable to remove the peat, which is of excellent quality
{figure 27). The nitrogen content of the surface stratum is upusually
high, particularly in view of the presence of some alluvial material.
Calcareous marl] is present in part of the area.

All of the bogs located on Allamuchy Mountain are thus of the
sedge and reed type commonly found in nonlimestone vegions. Some
woody material is present, but the peats are essentially composed of
reeds and sedges.

PEAT DEPOSITS OF POHATCONG MOUNTAIN

Two peat deposits occur in the terminal moraine which crosses
Pohatcong Mountain. Both have been cultivated. The bog nearest
Hackettstown is 134 miles west of that municipality at an elevation
of approximately 800 feet, and its drainage flows east to the valley
and then south to Musconetcong River. The type of peat found in
this bog is alluvial sedge and reed. The depression originally was of
stight relief and aquatic peat was not deposited.

The second bog, four-fifths of a mile to the southwest, is also of
the sedge and reed type hut does not contain so much alluvial material.

TasLy 34
Profile of Pohatcong Monntain cultivated bog
Area 2, Field map 74.54-40.50

Depth Moisture Ash Nitrogen
{eet Physical description per cont percent  percent  pH

0-1 Black, granulated, well-decom-
posed reed and sedge peat .... V4.2 260 2.63 5.9

1-8 Brown, fibrous and matted reed
and sedge peat containing

wood ..., e raeares e 879 29 248 5.9
8% Brown, fibrous and matted reed

and sedge peat containing clay 845 341 168 6.3
0-10 Gray €lay - oviviinrniainiiens e cae
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The mineral content of the surface, however, reaches the high vatue
of 26 per cent (table 34). The bog drains to Pequest River, 1 mile
south of Great Meadows.

PEAT DEPOSITS COF MUSCONETCONG VALLEY

Lake Hopatcong constitutes the source of Musconetcong River,
which flows through Lake Musconetcong, descends to the limestone
in the vicinity of Waterloo, and enters Delaware River at Riegelsville.
No peat is found in the valley south of Hackeitstown. Just north of
that town, in the terminal moraine, there is a large cluster of small
kettles which are sufficiently elevated above the limestone so that
calcareous marl is virtually absent from the aguatic layers. The peat
varies irom alluvial to sedge and reed, including mixtures of the two.
From one kettle peat is at present being removed for sale but the
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Fic. 28. Cross section of peat hog at Stashope operated by Netcong Natural Products Company.
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aggregate acreage of all the kettles is too slight to warrant further
discussion.

Some 414 miles up-stream from the kettle cluster a large depression
is found at river level, probably representing a former eddy of the
stream. This bog covers about 20 acres and is partly underlain with
calcareous marl. The surface is thickly covered with deciduous trees
and shrubs, as well as with ferns, mosses, reeds, and sedges. The
nonagquatic layers, to a depth of 11 feet, vary in pH fram 5.3 to 5.9;
immediately under this stratum is a 3-foot sedimentary layer, very
acid in reaction; beneath this is highly calcareous material in which
the pH rises as high as 7.5. These wide variations in pH values
illustrate the limited water movement in a bog, especially where
springs are lacking.

Still farther up-stream, a subvalley extends to the northwest from
the northern extremity of Lake Musconetcong. This subvalley is
elevated above the lake which here flls the main valley. At this place
there is an interesting peat deposit from which both peat and
diatomaceous earth have been removed for sale. The peat is of the
sedge and reed type with abundant wood. Calcareous marl is absent
and the peat is definitely acid. The bog vegetation consists of
deciduous trees and shrubs, ferns, mosses and upland plants, the area
being well-drained (figure 28, table 35).

PEAT DEPOSITS OF BEARFORT MOUNTAIN

Bearfort Mountain crosses the New York-New Jersey boundary
west of Greenwood Lake and extends southwest to Clinton Reservoir.

Tanre 35

Profile of bog at Stanhope, in Musconetcong Valley
~ Area 1, Ficld map 74.42-40.54

Depth Moisture Ash
feet Physical description percent  percent  pH
02 Dark brown, well-decomposed reed, sedge,

and €orest Peat ... iiviieirnrceanncanns 82.1 74 4.3
2-13 Dark brown, fine fibrous and matted reed !

and sedge peat containing wood -....... 90.3 7.2 58
13-15 Olive-green sedimentary peat .,........... 920 287 592
15-17 Qlive-green liver peat ............. e 83.3 68,3 5.8
17-23 OQlive-green sedimentary peat ..... ...... 878 62.8 48

23-28 Gray sedimentary deposit .......vvevve--- s

1 Nitrogen content, 2,34 per cent.
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The eastern flank of the mountain is precipitous, rising more than
700 feet above Greenwood Lake in a distance of little more than half
a mile. Observed from the west, the escarpment, though still ridge-,
like, has much less relief, for the high interior of the Central Highland
Plateau lies to the west. The eastern part of the mountain is composed
of Bellvale sandstone and Cornwall shale; the western part of
Skunnemunk purplish conglomerate, boulders of which may be
observed many miles to the south. The steep slopes of shale, sand-
stone and conglomerate malke the mountain virtually the most rugged
and inaccessible in the State. A large number of rock basins are
tound on the mountain, particularly in the northern section. Some
of these basins are occupied by ponds ranging in size from 20 acres
to a small fraction of an acre; others are completely or partly filted
with peat.

The section of Bearfort Mountain in the vicinity of the New York-
New Jersey boundary is notable for its deep rock basins, many of
which contain peat. Of the dozens of such basins, many are too small
for accurate representation on any published map, and many others
are so inaccessible that the labor of locating them was discontinued.

At least two well-marked drainage depressions are found in this
section. The first contains the body of water locally known as
“Surprise Lake”, which, with its bog to the north, extends neatly
to the State line. The drainage from the lake, flowing to the south-
west through a rocky ravine with occasional pockets of peat, swings
to the southeast a mile from its source and enters Greenwood Lake.
The second drainage depression lies one fifth of a mile or less to the
west and is divided, in its upper reaches, by a precipitous narrow
ridge. A series of bogs in the north drain into West Pond (figure
29, plate X11), which in turn drains down 2 rocky ravine containing
several depasits of peat. The stream flows to the southwest for a
distance of 2 miles; then turns southeast to join the stream from
Surprise Lake.

The peat found on this part of the mountain is of either the forest
or the alluvial type, or mixtures of the two. The forest peats are
more nearly true to type here than elsewhere in northern New Jersey.
The bog vegetation also differs in some degree from the usual flora of
New Jersey’s mouutain bogs, for swamps are prevalent in most tases,
replacing the cedar found at lower, less exposed altitudes, and wild
cranberries are found in many of the wetter sections of the bogs
where trees do not grow. The remainder of the flora consists of the
usual northern mountain swamp plants such as rhododendron, laurel,
cinnamon fern, and deciduous shrubs and trees. Sphagnum moss

NEW JERSEY GEOLOGICAL SURVEY
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covers the hummocks and low stumps. The hogs are exposed to high
wind velocities and fow winter temperatures, and this condition is
reflected in the vegetation. Some of the exposed ridges are so wind-
swept that the upland pines reach heights of only 1 or 2 feet. Similar
conditions are found only on the more exposed parts of Kittattnny
Mountain.

The bog containing West Pond extends one-third of a mile to the
northeast and borings have shown that alluvium occurs in most strata
as shown by the ash values. The pH increases from 4.0 at the surface,
to 5.5 in the fifth foot,

West, Pond is entirely surrounded by finger-like marginal bogs,
which £ll the rock basin. The aggregate area of these bogs is less
than 10 acres and the peat is similar throughout. A typical profile
(table 36) shows little alluvium; a nitrogen content of 2.1 per cent,
common for forest peat; and pH values ranging from 3.5 at the
surface to 5.6 in the sedimentary stratum.

. Tasre 36
Composition of peat in West Pond bog on Bearfort Mountoin

Area 11, Field map 74.22-41.1¢

Depth Mopisture Ash
feet Physieal description per cent percent  pH
0~1* Brown, granulated, well-decomposed forest
= 86.5 52 35
-8 Brown, coarse, fibrous and matted forest
peat and reed and sedge peat ........... 8.2 42 46
89 Brown sedimentary peat containing plants. . 919 136 53
9-14 PBrown sedimentary peat ........... e 81.2 613 5.6

14-15 Pink clay

1 Nitrogen content, 2.18 per cent.

...............................

A long, narrow bog is found one-third of a mile southwest of
West Pond, the stream from the pond passing through it. This is a
7-acre hog, containing forest peat with some alluvial material,

The section of Bearfort Mountain that lies sowth of the road
connecting Greenwood and Upper Greenwood Lakes and 2 point one
mile southwest of Terrace Pond was not systematically examinad
during the course of this survey. It is probable that peat deposits
occur in this region.

The peat bogs found at or near Cedar Pond near the southern
end of Bearfort Mountain, occupy wider valleys and most of them
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are more extensive than those in the northern section. They do not
occur between the highest ridges, as do the bogs to the north, but
are west and below the escarpment.

Cedar Pond has an elevation of 1115 feet and some of the small,
nearby bogs have elevations 100 to 150 feet higher. All of the bogs
drain into Cedar Pond, the waters of which, passing through Clinton
reservoir, enter Pequannock River at Newfoundiand,

A wet meadow is found at the southern end of Cedar Pond but
it does not contain peat. At the northern end of the lake, however,
three fingers of a peat bog emerge from the waters of the lake. The
westerly bog is 700 yards long. The middle one has a length of 300
yards from the lake edge to a natrow ravine. Above this narrow place,
the ravine widens to 200 yards and the bog continues to the north
for an additional 500 yards. The easterly hog is similar to the middle
bog, occurring in two sections of 200 and 300 yards length
respectively, separated by a narrow, short, rocky gorge. Two high,
narrow ridges separate the middle bog from the others except towards
the north where the bogs are connected by wet meadowland containing
clay and boulders.

Most of the bogs are thickly covered with deciduous and coniferous
trees. Heath bushes and deciduous shrubs are abundant, as are ferns
and mosses. The lower growth is found nearest the lake. The peat
is primarily of the forest type and is of excellent quality, although
the sedimentary peat is close to the surface in many places. Some
mineral wash has occurred in the northern end of the combined bogs.
In this series the analysis of samples from one area shows a fow ash
content down to the thirteenth foot. The pH range resembles the
sedge and reed type of hog, rather than the forest type.

The most southern of a remarkable series of bogs which extends
northeastward from Cedar Pond for 2 miles and which consists of
17 members, is situated 200 yards east of the pond. There may be
as great a difference in elevation as 200 feet between the lowest and
the highest members of the series, most of which occupy two valleys,
the higher draining into the lower over a series of waterfalls
aggregating 100 or more feet. The entire system drains into Cedar
Pond.

The largest bog in this series is the lowest and its drainage passes
through two other bogs before reaching Cedar Pond. Its greatest
length is four-fifths of a mile and its greatest width one-fifth of a
mile, although the average is much less. The peat found in this bog
varies widely in different places. Alluvial material may be replaced
within a distance of 100 yards by woody reed and sedge peat of

NEW JERSEY GEOLOGICAL SURVEY



Tur Norrasry Peats 163

excellent quality. Most of the peat consists of mixtures of reeds,
sedges, and forest residues, the type as a whole being more nearly
typical of forest than of sedge and reed peat (table 37). The ash
values are low until the sedimentary stratum is reached. The pH
values rise from 4.1, at the surface, to 5.7 in the twentieth foot.
- Calcareous marl is absent as would be expected from its location in
the heart of a nonlimestone region. In some of the small bogs to
the northeast, however, calcareous marst is found. These bogs are in

Tasry 37
Composition of peat in Bearfort Mountain bog, Cedar Pond sechion

Field map 74.22-41,10

Depth ‘ Moisture Ash
feet Physical description percent  percemt pH
0-2  Dark brown, granulated, well-decomposed

forest peat ......... N - B5.2 7.3 4.1
2-1¢* Brown, fine fibrous and matted reed, sedge,

and forest peat .............. e 896 6.0 50

121 Brown, fibrous and spongy reed and sedge '
peat conteining wood .................. 926 54 57

21-34" Light brown sedimentary pea;c containing
. plant material .. ... .0 0 L . 932 337 57

1 Nitrogen content, 2,39 per cent.
 Bottom not reached,

-

TanLs 38
Composition of peat in a small Bearfort Mountain bog, Cedar Pond Section

Field map 74.22-41.10

Depth . Moisture Ash
feet Physical deseription percent  percent pH
O~1'  Dark brown, fibrous and woody reed, sedge,

and forest peat ......... . i iiiea..., 84.2 8.9 446
14 Brown alluvial deposit costaining wood ..

4-5  Light brown, fine fibrons and spongy reed,

sedge, and moss peat and alluvizl material  92.6 © 393 5.3

5-6  Light brown, fitrous and spongy reed, sedge,
moss, and sedimentary peat ............. 024 67 52

6~10 Light brown sedimentary peat containing
Wood e vere.. B25 401 L3}

10-11 Rock ‘

...................................

! Nitrogen content, 2.14 per cent.
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no case greater than 50 yards in diameter. In common with most
of the bogs in this region, they probably represent the sites of stagnant
ice. ‘The litmestone sources of the calcareous mazl deposits probably
consist of boulders and smaller stones in the glacial drift.

Analyses of samples from one of the small bogs higher in the same
valley are presented in table 38. It will be observed that although
the deposit is of the alluvial forest type, calcareous marl is absent
and consequently the pH values are not greater than 5.5, as confrasted
with 7.5 in the calcareous bogs. In the higher of the two valleys
occupied by this series, the most important bog is situated 100 or
more feet above the northern end of the largest bog in the lower
valley. The waters drop from the former area to the latter in a
horizontal distance of 100 yards or less.

PEAT DEPOSITS OF THE CENTRAL REGION OF THE CENTRAL
HIGHLAND PLATEAU

The central region comprises all those portions of the Central
Highland Plateau not included in the mountain masses previously
discussed.

Long House Creek rises at the western foot of Bearfort Mountain,
5 miles from the State line, and flows northeastward through a
complex meadow, bog, and lake system, before it leaves New Jersey.
The present Upper Greenwood Lake (or Mt. Laurel Lake)} occupies
2 miles of the valley and ancther mile of bog and flooded meadow
extends north from the dam forming that lzke to the State line.
Upper Greenwood Lake was formerly a forest peat bog but at present
is covered by 4 to more than 12 feet of water.

The former bog was surveyed through the ice in the winter of
1940, ‘The primary purpose of the survey was fo acquire information
concerning the rate of deposition of peat, as well as the types of peat
that are being deposited under present conditions. The peat in this
fake could probably be removed by dredging, thus greatly improving
the lake for recreational purposes. Moreover, the operation might
prove a profitable one since the forest peat is of good quality.

The analyses of a profile obtained at a point 800 vards from the
extreme southern tip of the lake are presented in table 39. This part
of the former bog receives the drainage of the narrow valley extending
to the south. The flooded valley is largely flled with aluviam,
including considerable quantities of clay and silt. The ash content
decreases below the eighth foot, then increases again, reaching 63
per cent in the thirteenth foot. It is possible that sedimentary material
has increased the ash content of the peat in the surface foot of the
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TasLe 39

Composition of peat in Upper Greenwood Lake, southern section
Area 3-A, Field map 74.24-41.08

Depth Moisture Ash
feet Physical description per cent percent pH
0-7  Water .i.vvirerenrnnrarennmnsiianioarann-
7-8 'Black, granulated, well-decomposed reed
and sedge peat and alluvial material ..... gl1.1 35.5 4.9

8-13* Reddish-brown, fibrous and matted reed and
sedge and forest peat ....... ... eveenn 91.7 86 5.1

13-15 Light brown sedimentary peat containing
\i@cd ......... FR R 241 63.1 52

15-17 Olive-green sedimentary peat ......ceee.-- ceen e e

17-20 Grayish-green sedimentary peat containing
plant material and clay .............. . s vern
20-21 Grag ClaY «ervnnein it aran

1 Nitrogen content, 2.70 per cent.

old bog, since the area has been flooded. It appears more probable,
however, that the greater part of the mineral material was deposited
prior to flooding. This is shown by the analytical results of a profile
obtained from the bog at a point 1800 yards distant from the southern
end of the lake. The ash content of the surface layer of the old hog
is only 12 per cent, as contrasted with 36 per cent 1000 yards closer
to the stream entering the lake. The peat was found to be of good
quality to a depth of more than 35 feet helow the surface of the water.
Since 9 feet of water and ice were present at the time of sampling, at
least 26 feet of nonaquatic peat lies beneath it. The bottom could not
be reached at this peint with the equipment available, but it is
believed that the depth of peat must he much greater.

The vegetation covering the bog before the area was flooded
consisted of cedars, rhododendron and laurel, deciduous trees and
shrubs, mosses and ferns, with reeds and sedges in the wetter sections.
This flora is typical of the large bogs in this north-central part of
the plateau. Nowhere is growth more impenetrable than in these
northern forest bogs. Vision is restricted to a few wyards in any
direction. During the course of the survey, lines were held almost
entirely by sound rather than by sight. These considerations do not,
of course, apply to the bog now covered by Upper Greenwood Lake.
This bog, prior to flooding, was cleared. Open bog is found in only,
one small part of the area; here much of the former surface vegetation
was killed by the rise of the lake water.
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Almost midway between Upper Greenwood Lake and Wawayanda
Lake to the west, lies the tangled and almost impenetrable forest
bog known as “Big Cedar Swamp” (plate XIII}. In many
places the cedar or rhododendron thickets literally cannot be pene-
trated. The bog is somewhat less than 2 miles long and is from half
a mile to 150 yards wide. It drains both east and west from the
wide southern margin, but hoth streams eventually find their way to
Wallkill River. '

Most of the peat found in the southern end of the bog is of poor
quality and is heavily admixed with alluvium. Calcareous marl is
absent here although it is found in the northern end. Throughout
much of the latter part of the bog, the peat is of excellent quality and
extends to considerable depths (table 40). Virtually no alluvium has
been deposited in this wide area of bog, and the ash content does
not rise above 6 per cent until the underlying sedimentary stratum
is reached. The presence of calcareous marl is of special interest. It
appears probable that limestone, carried up into the highlands by the
Wisconsin glacier, has, through leaching, .provided this calcarecus
material.

TaBLE 40
Representative profile of Big Cedar Swamp, northern section

Area 7, Field map 74.26-41.10

Depth Moisture Ash i
ieet Physical description per cent percent pH

0-4  Brown, granulated reed, sedge, and forest
PRAL o i 87.0 46 47

4-7  Brown, macerated reed, sedge, and forest
PEAL vttt e 90,2 4.1 5.5

7-14 Brown, fibrous and matted reed and sedge
peat containing woed .................. 89.4 54 58

1422 Brown, fibrous and spongy reed and sedge
111 AR 922 49 6.0

22-29° Brown sedimentary peat containing plant
residues and wood ... i 91.0 42.9 54

20-37 Greenish-brown sedimentary peat and cal- .
careots marl ... i 78.2 692 6.1

37-38 Dark gray sedimentary peat and clay .....
3830 Gray Clay .overeririciiat i

1 Nitrogen content, 1.51 per cent,
? Nitrogen content, 2.04 per cent.
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The region surrounding this bog and extending for some miles to
the south exhibits every indication of extraordinary glacial action.
Huge boulders are commonly found perched upon the bare hedrock
or upon other flattened boulders. In some instances, the individaal
boulders are of such size that a man could readily disappear in the
spaces between them. Large expanses of the hedrock have apparently
been cleared of soil by the action of the ice. Many indications of
flooding are readily observable, not only in the lowlands, but over
much of the plateau-like highlands. In fact, much of the interior
portion of the Central Highland Plateau may have been flooded over
a region which could have extended from the vicinity of the New
York-New Jersey boundary as far south as Canistear and Rutherford
mines. This temporary lake may have been held in place, to the north,
by the ice and by the ridges, and by the drift or the ice over the
remainder of dhe region. Although no single lake may have covered
the entire region, there appears little doubt that much land in excess
of the present bogs was once under water. Many of the peat deposits
show, i whole or in part, evidence of having been formed under
farge shallow lake conditions. They are similar to bogs formed in the
bed of the glacial Lake Passaic, in that the depths of peat are not great
and in many places it is admixed with water-carried mineral sedi-
ments; they are dissimilar in that surface growth, because of climatic
factofs is, and has been largely of the northern forest type, leading
to the formation of forest-alluvial deposits, rather than of sedge and
reed alluvial deposits. The bogs in this northern region that have
been discussed, namely, that now covered by Upper Greenwood Lake
and that locally termed “Big Cedar Swamp”, are exceptional in that
they contain chiefly forest or forest sedge and reed peat of excellent
quality. Many of the other deposits consist largely of silt or clay-
covered lowland with peat, which may be of good quality, present
only in the deeper parts of the original depressions. This situation
is identical with that found along Black River, the flood plain of
which will be discussed later.

Southward on the Central Highland Plateau, the character of the
bogs is found to change. In the north, the most striking surface
feature is the tangled, almost impenetrable jungle of cedars and
thododendron which grow so close together that the bogs are gloomy,
even on a bright day., When the vicinity of Lake Hopateong is
reached, the bogs are mostly covered with deciduous shrubs and trees
and often large areas of the bogs are devoid of trees and are covered
only by reeds, sedges, shrubs, and ferns. In some bogs, the original
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vegetation may have been contferous, but lumbering or some other
cause has changed the dominant flora.

None of the bogs in the southern section compare in size with the
large bogs in the north. In the vicinity of Lake Hopatcong there are
numerous glacial kettles, occurring both in the terminal moraine, and
in the stratified drift of the region. All the peat deposits around Lake
Hopatcong are found near its southern end. Though kames are
numerous around the north end of the lake, and glacial kettles are
present, true peat is absent, It would appear that the run-off from
the hills led, during the peat-forming period, to the deposition of
alluvial sediments in such quaftity that the depressions were filled,

An interesting group of 11 glacial kettles, ranging in size from less
than half an acre to 17 acres lies southeast of Mt. Arlington. All
these bogs drain into Lake Hopatcong, some by surface streams,
others through the permeable drift. The analysis of aJtypical bog is
presented in table 41. This 8-acre bog was cultivated at one time
but has been abandoned for many years. Upland vegetation has
encroached upon the drained surface and bush blackberries, white
birch, and similar plants now form a thick cover. The surface peat
stratum has a high ash content of 29 per cent. This may be partly
due to cultivation during former years, but if is largely caused by
the alluvium deposited by the stream. The surface layer is also high
in ash in the majority of the other kettles. The lower strata in all
the bogs contain peat of excellent quality, the lowest ash content
encousntered (in the fourteenth foot) being 4 per cent. The pIl values
range between 5.8 and 6.1.

Tarpiz 41
Characieristic profile of terminal oraine bag at Lake Hopatcong

Area 6, Field map 74.40-40.54

4

Bepth L Moisture Ash
fect Physical description per cent Fper cent pH

-2t Black, well-decomposed reed and sedge
peat containing altuvial material and

WOOG oo v et tnermnraar i 80.G 202 6.0
2-13 Dark brown, fibrous and spongy reed and

sedfe PEAt .. oveii e 89.8 6.1 3.0
15-29 Olive-green colloidal pear and sedimentary

DEAL +eeeeet e bt 831 211 - 38

29-30 Gray sedimentary deposit .......... ... ..,

t Nitrogen content, 2.56 per cent.
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Fic. 30. Cress section of Budd Lake bog.

Budd Lake, 414 miles southwest of the southern end of Lake
Hopatcong, owes its origin to the terminal moraine which dammed
the valley in which it lies to a level higher than the present outlet of
the lake toward the south,
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Mach of the northern and western margins of Budd Lake consists
of peatland (figare 30). Generally the nonaquatic peat consists of
the remains of reeds and sedges admixed with woody material, but
at least one part of the bog, floating on the surface of the lake, is
formed by a mat of sphagnum moss peat admixed in the upper layer
with an equal quantity of reed peat. The stratum over the open
water is composed of pure sphagnum. Moss has been observed in
many northern bogs, but this hog appears to contain the only pure
sphagnum peat in the glaciated section of New Jersey. The floating
mat, probably covering several acres of surface, supports vegetation
that is typical of the sphagnum bogs. Sphagnum moss gfows
luxuriantly on the surface and the carnivorous pitcher plant abounds;
clumps of one or two species of low shrubs and stunted trees are
scattered throughout.

Tasre 42
Characteristic profile of Budd Lake bog, floating mat section

Area 1-B, Field map 74.46-40.52

Depth Maoisture Ash
fect Physical description per coni pev cent pH
-1 Brown, coarse Bbrous and matted sphag-
pum and reed peat ... o 916 14.3 49
1-4*  Light brown, coarse fibrous and spongy B
sphagnum peat containing few reeds ... 044 5.5 54
41 WEIEE oot iv e .
838 1.5 6.3

10-34" Oflive-green sedimentary peat ............

1 Nitrogen content, 1.05 per cent.
2 Tottom not reached.

Analyses of samples from a boriug through the floating bog are
presented in table 42, The nitrogen content of the sphagnum stratum
(little more than 1 per cent) is characteristic of this type of peat. The
pH values are unusual, increasing from 4.9 at the surface, to 6.0 in
the second foot. These values are probably affected by the pH of
the lake water, which is 5.6, and by the sediments deposited by a
stream entering from the stratified drift to the west which spreads
its water over the bog in the vicinity of the boring. The high value
of pH 7.2 in the sedimentary stratum, between the twenty-sixth and
thirty-fourth foot (equipment was not available to permit sampling
of greater depths), may denote high lime content in these deposits.
"he ash content, decreasing from the surface downward until the

NEW JERSEY GEOLOGICAL SURVEY



Tur Norrmeaw Prars ’ 173

floating mat is left behind, is probably a result of flooding by the
stream. This is substantiated by the anatytical results obtained from
a second boring in the same bog, taken within 200 vards of the
shore. Here the ash content of the top foot of peat has a value of 34
per cent, which decreases in the fourth foot to 6 per cent (table 43).
The difference between the nitrogen content of this sample, nanely
2.63 per cent in the second foot, as compared with 1.05 per cent in
the floating mat sample taken at the same depth, is most striking,

TaBLe 43 )
Characteristic profile of Budd Lake boy
Area 1, Field map 74.46-40.52

Depth . Moisture Ash
feet Physical description pereent per cent pH

(-1  Black, granulated, well-decomposed reed
and sedge peat containing wood and

altuvial material ... ..o oo i 789 34.1 55

1-3  Dark brown, coarse fibrous and matted
reed and sedge peat and alluvial material 88.4 17.7 57

3-7 Brown, coarse fibrous and matted reed and
SEABE PEAL .t i 9.6 5.3 5.8

7-9  Brown, fibrous reed and sedge peat con-
: taining sedimentary material ....... ... 89.4° 129 60
0-10 Olive-green sedimentary peat ............ 729 81.0 57

1031 Sand and hardpan .......... . ool

* Witrogen content, 2.63 per cent.
2 Nitrogen content, 2.51 per cent.

- In the moraine and stratified drift to the north and east of Budd
Lake are many glacial keitles, some of which are filled with water-
borne sediments, but the majority of which contain a fair to good
grade of peat. These deposits do not differ greatly from the Budd
Lake material, although in no case is true sphagnum peat present. -
The analysis of the floating mat, therefore, would not represent
these bogs.

PEAT DEPOSITS OF THE LONGWOOD AND BLACK RIVER VALLEYS

The Longwood-German Valley bounds the Central Highland
Plateau on the entire eastern flank, The only part of this valley that
contains peat in sufficient amounts to justify detailed discussion is
the region, 4 miles long by 24 miles wide, containing the villages
of Russiz, Milton, Woodstock, and Petershurg, The deposition of
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much stratified drift in this wider stretch of the valley has resulted
in the formation of many peat deposits and lakes.

An extremely interesting bog lies one mile northeast of Petersburg.
At present in pasture, it was drained and utilized for truck farming
about 75 years ago. The settling of the peat due to drainage and
cultivation is extraordinary when the small size (40 acres) of the
area is considered. The center of the bog is fuily 5 feet lower than
the edges, only 130 yards distant. The peat found in the depression
is of good quality, the comparatively high ash content of the surface
stratum being due either to alluvial material or to decomposition
resulting from former cultivation, or to both.

Approximately a mile distant is a 50-acre bog entirely surrounding
a large kame. Although much of the surface is covered with deciduous
forest and one arm supports many pine trees, the peat is of the
sedge and reed type.

Mooseback Lake is three-quarters encircled by a bog. The lake
is surrounded by large sand and gravel deposits, so well drained as to
support almost desert vegetation. Considerable guantities of wood
are present n the peat, which is of the forest type. Most of the bog
is covered by deciduous forest, intermingled with pine trees.

PEAT DEPOSITS OF THE GREEN POND MOUNTAIN BELT

Creen Poud occupies that part of the deep valley between Green
Pond and Copperas Mountains which is southeast of Petersburg. Its
elevation is 1046 feet above tide. The only noteworthy deposit of peat
in this mountain belt is at the southern end of the pond. Though
the valley was once drained to the northeast, it now drains to the
southwest through a brook of the same name which joins Rockaway

River at Whartomn.

"The lake-margin bogs of northern New Jersey are commonly found-
to have their greatest depths at the lake margins. ‘This is not true
of the Green Pond bog, as will be seen by inspection of the cross
section presented in figure 31, The greatest depth (only 9 feet) is
found approximately midway down the long axis of the bog, over
half a mile from the lake. The deposit is of the sedge and reed
forest type, commonly found in the New fJersey mountains. It is
covered with deciduous shrubs and trees, heath bushes, and sphagnum
moss. In the wetter sections, reeds and sedges predominate.

NEW JERSEY GEOLOGICAL SURVEY
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Fis 31, Cross section of Green Pond bog.

PEAT DEPOSITS OF THE VALLEY OF BURNT MEADOW BROOK
AND TIMBER BROOK

The vailey-east of Copperas Mountain is drained, in the northern

part, by Timber Brook, which flows into Pequannock River at
Charlottesburg, and in the southern part by Burnt Meadow Brook,
which merges with Green Pond Brook at Denmark. This narrow
valley is filled for much of its length and breadth with lakes and peat
bogs, which, in many instances, attain considerable depths. Many
of the bogs contain considerable guantities of alluvium in the surface
stratum, and farther south in the large flood area near the confluence
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of Green Pond Brook with Rockaway River at Wharton, peat is
nearly or entirely absent.

PEAT DEPOSITS OF THE PASSAIC RANGE

The Passaic range lies east of Greenwood Lake, Kanouse Mountain
and the valleys of Timber Brook and Burnt Meadow Brook. It is
separated from the Hudson range (Ramapo Mountain) by the
Wanaque Valley, the Pequannock River cutting through the range
between Newfoundland and Riverdale,

Extending from the vicinity of West Milford, south of Greenwood
Lake, to the Pequannock River, is a diverging intricate system of
drainage depressions which contain the most important peat deposits
to be found within the limits of the range. The influence of stagnant
ice, as well as the deposition of stratified and unstratified drift led to
the formation of the bogs in these valleys. It appears probable that
the greatest influence was exerted by water-deposited drift, although
massive deposits of bouldery till are known. In one instance, large
blocks of rock may be seen at the top edge and on the slope of the
long axis of a steep-sided ravine ; the position of the jagged fragments
and the uniformity of surface level would lead to the belief that
they were scraped into position by the ice,

The Iargest of the peat deposits in this area is found in the valley
east of Kanouse Mountain, west of Upper Macopin, and directly
north of Macopin Lake, into which the bog drains. Locally termed
the “Pine Hammock”, the deposit embraces some 250 acres.

Large deciduous trees cover much of the “Hammock”, Beneath
the trees are deciduous shrubs and heath bushes. Coniferous trees
are also present, and in the open stretches—the bog being drained
for the most part by ditches—upland vegetation, such as blackberry
is abundant. A small part of the bog has heen cleared and is devoted
to the culture of onions. Small amounts of peat are removed from
the bog for sale. Pine trees were probably more numerocus in the past
than at present, since lumbering has probably affected the dominant
vegetation,

In some parts of the bog the peat coutains considerable guantities
of altuvium. This is not shown in the samples taked, for the areas
of high ash content are limited in extent and occur in the wvicinity
of the natural streams or of the drainage ditches that have been cut
into the heds of the natural streams. For the most part the peat
is of excellent guality (table 44). A cross section ot the bog is
illustrated in figure 32. Many other bogs are found in the region
around Upper Macopin, but these deposits are similar to the
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“Hammock”, save for varying quantities of alluvial material that has
been deposited by the streams.

+

TapLy 44
Frofile of the “Pine Hammock” bag
Area 9, Field map 74.24-41.04

Depth . o Moisture Ash
feet Physical description percent  percent  pH
-1'  Dark brown, woody, forest pest containing
some alluvial deposit ... .. ........... 824 1.2 4.5
3~15 Dark brown, fibrous and spongy reed and
sedge peat ..., 90.5 5.6 54
15-15 Browsn sedimentary peat containing plant
material ... .o, 02.2 117 55
16-17 Brown colloidal peat containing plant mate-
Y 92.2 234 . 35
17-20 Brown sedimentary peat ................. 894 589 35
2022 Gray sedimentary peat and clay .......... 383 91.5 53

22-23 Gray clay ..oooeiiiiao... et aaaaenn

* Nitrogen content, 2.82 per cent,

South of Pequannock River and extending to the terminal moraine,
the Passaic range presents the aspect of a tumbled mass of hills, Many
large and small lakes and peat bogs are situated at the bottoms of
the short, disconnected valleys. In most cases, the bogs represent
filled glacial kettles, but some of the larger bogs owe their origin to
valley-damming or to alluvial sediments deposited hy streams.

In the vicinity of Splitrock Pond, southeast of Marcella, a number
of bogs have been formed either by the deposition of drift across the
valleys or by the melting of stagnant ice, or by combinations of the
two factors. Splitrock Pond owes its origin to the deposition of
stratified drift. The majority of bogs in this vicinity contain consider-
able amounts-of ailuvial deposit in the nonaguatic strata, as indicated
by the ash values which range from 10 to 40 per cent. One bog,
which lies along the abandoned road crossing the northeastern tip of
Splitrock Pond, half a mile or less from the tip, forms an exception
and contains highly fibrous peat of excellent quality. These bogs are
heavily forested, but do not ordivarily contain coniferous trees.

A secomd notable group of glacial-kettle lakes and bogs formed by
the flooding of drift-dammed valleys, is found in the vicinities of
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Mountain Lakes and Boonton. At Boonton there is a mile-long hog
with a maximum depth of peat of 9 feet. In some parts of this and
other bogs (table 45) much alluvial material has been deposited.

In contrast to the large bog at Boonton, the peat in 2 typical nearby
kettle barely 400 yards long and 100 yards wide attains a maximum
depth of 24 feet. The maximum depth of the nonaquatic peat in this
bog is 16 feet, The ash content of the nonaquatic peat decreases
from 7.5 per cemt, in the surface stratmm, to the extremely low
value of 0.9 per cent in the sixteenth foot, The peat is of the forest
type.

Tapy 45
Profile of beg novth of Mountain Lakes
Area 1, Field map 74.28-40.52

Depth Moisture Ash
feet Physical description ber cent per cent pH
0~1' Black, well-decomposed veed and sedge peat

and altuvial material ................ L 79.1 30.8 49
1-2  Dark brown, fibrous and matted reed and

sedge peat and alluvial material ....... 87.9 15.1 53
2-6  Dark brown, fibrous and matted teed and

sedge peat ... ...oiiiiiiiiiiiii 90.2 8.1 5.6
-8  Dark brown, fibrous reed and sedge peat

containing woad and atluvial material .. R34 324 5.5
&9  Brown sedimentary peat contaiﬁing wood, . 81.0 54.4 5.7

910 Hardpan ....vivvr oo i

1 Nitrogen content, 2.34 per cent,

The most extraordinary cluster of ketiles in the State of New
Jersey is situated in the terminal moraine south of Mount Hope.
The large bog east of Mount Hope has a maximum length of one
mile and a maximum width of three-fifths of a mile. It was probably
formed by the deposition of stratified drift, although stagnant ice
may have played a part in this. South of this bog and occupying an
area of approximately 214 square miles, are at least 43 peat or water-
filled kettles. These bogs have been surveved, but many others
known to he present were not examined. Drainage in this limited
region is largely through the gravel, although some of the bogs are
connected by streams, The larpe Mount Hope bog contains peat of
good quality beneath the surface layer which contains considerable
guantities of alluvium (table 46).

.
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TapLe 46
Representative profile of Mount Hope bog
Area 6, Field map 74.32-40.54

Depth Moisture Ash
feet Physical description per cont per cent pH

-1 Dark brown, well-decomposed reed and
sedge peat and alluvial smaterial ....... 85.5 285 46

1~11 Dark brown, fibrous and matted reed and
sedge peat containing weod ............ az.0 75 5.3

11-13 Brown, fibrous and matted reed and sedge
717 SO 84.5 $5.5 53

13-14 Brown or olive-green sedimentary peat ...
14-15 Gray clay containing plant residue ....... 53.3 93.8 43

15-16 Grav sand and clay ..., ..o i

t Nitrogen content, 2,36 per cent.

Much of the peat found tn the kettles contains large quantities of
wood, together with reeds, sedges, and alluvial material. In some
cases, the peat may be considered to be of the sedge and reed type,
whereas, in others, it is definitely alluvial. In virtually every case,
however, the pH values of the peat are well below 60. In bogs
containing some wood, the nitrogen values tend to approach the low
values of the forest peats. The surface strata of some of the bogs
mnquestionably has been influenced by wash water from the mines
in the vicinity, particularly from the grinding operations. In some
instances, the entire bog has been covered with one or more feet of
fine rock dust, which has hardened to such an extent as to be
impenetrable to the sampling instrument. In one area (table 47),
extremely low pH values were noted. A bog situated to the north
receives such waters and has been filed by the solid material formerly
in suspension ; the clarified waters are then carried to the area under
consideration.

The bogs contfaining large quantities of forest peat are similar to
the large Mount Hope bog. The alluvial peats vary in ash content
from 20 to 30 per cent. Many of the bogs are overlain with alluvial
peat or even with mineral soil. Very few conifers grow on these
hogs and the vegetation consists chiefly of deciduous trees and shrubs,
together with reeds and sedges. On many of the bogs, where the
water table is normally high, only reeds and sedges are found.

The South Branch of Raritan River occupies German Valley below
the terminal moraine. Except at the headwaters on Succasunna Plain,
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.
TasLy 47

Characteristic prefile of glacial kettle in the fermningl moraine south of
Mount Hope

Area 8, Field map 74.34-40.54

Depth Moisture Ash
feet Physical description R pov cent per cent pH

-2 Brown, weli-decomposed reed and sedge
21 83.9 48 35

2-7 Brown, fine, fibrous and matted, reed and
sedge peat ... it 08 2.3 3.9

7-%  Brown, fibrous, reed, sedge, and sedimen-
1257 Peat . e RO.5 17.4 4.1

914t 'Gray sedimentary peat and clay ..........
10-11 Hardpan ........... e

1 Mitrogen content, 1.64 per cent.

peat is absent in this valley until the Piedmont Plain is reached.
Also heading in the Succasunna Plain is Black River, which merges
eventually with the waters of the North Branch of Raritan River.

Black River pafallels the South Branch on the northwest for about
nine miles. Both streams flow southwest until Black River is joined
by Tanners Brook and swings south to enter the cleft at Hacklebarney.
The valley of Black River is filled, for 734 miles of its length above
Chester, by boggy meadows.

According to Salishury,

Apart from the Passaic system, the most obvisus change in drainage within
the glaciated area is that of the Black river, the present course of which is
believed to be in some sense postglacial, for while the valley is pre-glacial, the
drainage through a part of it has been reversed. The pre-glacial flow from the
upper part of the valley was to the north, into the valley of the present
Rockaway, somewhere near Kenvil. Just above the junction, the ice, and later
its moraine, obsiructed the drainage, and the waters were ponded above., ‘They
vose until they found escape over the low divide to the south. When the ice
disappeared, the drift filling at the moraine and south of it had ratsed the
surface there above the level of the channe! leading south and the stream there~
fore continued to flow in that direction. . . . On Succasnnna plaing, in fthe
upper part of the Black River basin, there are considerable deposits of stratified
drift, which belong to the general class of gverwash plains. The stratiffied
drift here fronts the moraine interruptedly for about three miles and slopes off
to the south, ifs material becoming nofably finer i that direction. The plain
15 interrupted by various rock hills and ridges, which divide it into several
parts. A small part lies west of the hill north of Drakesville, a larger part
between this hill and the ridge northeast of Kenvil, and the largest extends
from the moraine nostheast of Kenvil, south to Iresia and beyond.

Peat is entirely absent from the hoggy flood plain of Black River
from its source until the plain widens between Ironia and south of
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Horton's Station*l. In this region the boggy land covers an area some
2 miles long and between three-fifths and four-fifths of a mile wide.
Five' peat pockets were found in this region, separated from one
another by wide expanses of boggy, sandy soil. Below a point south
of Horton’s Station and extending nearly to Chester Station, the
flood phain is filled with a shallow stratum of alluvial peat. Below
Chester Station, to the point where the river bed becomes a narrow
ravine, peat again is absent, although the flood plain widens in places
to more than a quarter of a mile.

The peat deposits in the flood plain of Black River between Black
River Pond and Tanners Brook, are shown in Agure 33. Only isclated
pockets of peat are found where the flood plain widens between Ironia
and south of Horton’s Station. The original valley was so completely
filled by alluvium as to preclude peat formation except in its deepér
portions, The flood plain, continuing to the southwest for about 2
miles is devoid of peat.

There appears to be little doubt that Black River, now fowing
southwest, formerly flowed northeast. Tanuers Brook, which
formerly formed the headwaters of Black River, may indeed have
filled the preglacial valley under discussion to nearly its present
height, for, at present, the difference in elevation of the headwaters
of Tanners Brook and the southwestern part of the Black River
Valley is almost 200 feet; this difference was probably greater before
glaciation. Much material must have been washed down by Tanners
Brook and deposited in the wide, Jower reaches, when drainage was
to the north, '

Parts of the Black River flood plain are covered with deciduous
shrubby forests. The wetter areas contain reeds and sedges. The
peat in the wide part of the plin is of considerably better quality
than that in the narrow parts (table 48),

. PEAT DEPOSITS OF WANAQUE VALLEY

Little peat is found in Wanaque Valley, most of which is narrow
and rocky. Small kettles are common in the hills and in the small
subvalleys set off from the main valleys, though even here drainage
conditions have been such as to preclude the formation of peat in the
majority of the wet areas,

Wanaque reservoir now fills much of the widest stretch of the
Wanaque Valley and many small kettles are covered by this body of
water, One such bog has barely escaped flooding and may be

* This and subsequently mentioned *“‘Stations” were situated on a rfallrozd that is vow
abandoned. .
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Tasey 48
Profile of northeasiern part of Black River bog
Area 1, Field map 74.40-40.48

Depth Moisture Ash
feet Physical description per cent percent pH
0-2 Dark brown, well-decomposed reed and

SEAEE PEAL ..ottt i e 834 87 4.5
26" Ddark brown, fibrous and woody reed and

sedge peat containing alluvial material.. 83.5 323 4.3
6-11 Qflive-green sedimentary peat coataining ~

plant residues ... ool 73.4 74.1 48
11-12 Hardpan ....cooviiieininnn. e

I Nitrogen confent, 1.33 per cent.

considered typical of the whole valley (table 49). A characteristic
decrease in ash content with distance below the surface is well shown
in this bog. At least one bog has been found in which excellent

subsurface peat is covered with mineral soil.
Tazrg 49
Characieristic profile of a bog in Wenague Valley
Area 3, Field map 74.20-41.02

Depth . Moisture Ash
feet Physical description per cent  perecent  pH
-2t  Black, well-decomposed reed and sedge

peat containing wood ...l 86.4 13.3 5.3
2-14 Brown, fibrous and spongy reed and sedge

PEAL ot ittviarareian e iy 893 75 6.3
14-20 Dark brown or green, crumbly, reed and

sedge peat containing wood ............ 90.8 20 6.4
20-33 Qlive-green sedimentary peat containing

plant residues ...o.oiiiiiii i 82.2 728 6.3

33-34 Gray clay ....ooal. v eae e

* Nitrogen content, 2.95 per cest,

Conifers are found in limited numbers in some of the bogs in the
valley, but for the most part deciduous trees predominate. Heath
bushes are common. The pH values of the peats of the region range

from 5.0 to near neutrality.
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PEAT DEPOSITS OF THE HUDPSON RANGE

The part of Ramapo Mountain in New Jersey forms a triangular
mass 9 miles long and 4 miles wide at the State boundary, the apex
of the triangle heing at Pompton Station. The western slope is less
precipitous. than the eastern since the Wanaque Valley, which bounds
the mountain on the west, is considerably higher than Ramapo Valley
to the east. A complex system of rolling kills covers the top of the
mountain and the comparatively slight amount of glacial drift that
was deposited there sufficed to produce several small lakes and many
peat deposits.

The majority of the peat bogs on Ramapo Mouatain either are
alluvial or have an alluvial stratum over sedge and reed and forest
peat of good quality. Low hills separate the bogs which unguestion-
ably were formed through the persistence of stagmant ice in glacial
drift. Several groups of peat bogs are found on the mountain. The
two larger members of one group were probably formed as a result
of the damming of existing valleys by drift. The remainder of the
bogs represent glacial kettles (figure 34).

The peat found in the larger bogs on Ramapo Mountain is of
excellent quality as shown by analyses of samples from Bear Swamp
(table 50) and the 35-acre bog situated in the same general region.
The greatest depth in the latter bog is 33 feet, of which 17 feet is
nonaquatic material. The pH values of the upper 17 feet of reed,
sedge, and forest lavers range hetween 4.4 and 5.9; the ash content
between 2.2 and 6.3 per cent; and the nitrogen content from 1.91
per cent in the fourth foot to 2.34 per cent in the fourteenth foot.

TABLE 50

Characteristic profile of Beor Swamp, Romapo Mouniain
Field map 74.30-40.58

Depth Moisture Ash
feet Physical description percent  percent pH
0-3'  Brown, woody, well-decomposed forest peat 88.3 160 - 52
3-14 Dark brown, fine fibrous reed, sedge, and

forest peat ... i 91.3 7.7 55
14-16 Brown sedimentary peat' ................. 808 6.8 5.6
1618 Olive-green sedimentary peat ............ 308 44.8 52

18-22 OMive-green liver peat ...................

22-23  Sedimentary deposit ...

! Nitrogen content, 1.%6 per cent.
# Nitrogen content, 2.04 per ceni.
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Fio. 34. Cross section of “Bear Swamp”’, Ramapo Mouutain,
PEAT DEPOSITS OF THE PIEDMONT PLAIN

The geography of the T'riassic Plain is described by Salisbury as
follows:

The Piedmont plain is divisible into two parts, or sets of parts. The one is
underiain by trap, the other by sandstone and shale. ‘The * subdiviston 1s
geographic as well as geologic, for the areas of trap are for the most’ part
conspicuous ridges, often hundreds of feet above their surroundings of shale
and sandstone. . . . The trap ridges are separated and surrounded by sedi-
tnentary rocks, the surface of which is in general much below that of the crests

The trend of the trap ridges is, in general north-

of the trap ridges. . . . t
northeast to south-southwest, with considerable departures from this direction

north of the Passaic River. The greater relief features of the Triassic plain
antedate the glacial period, or at least the tast glacial period, The principal
process in fashioning its topography was rain and river erosion. Under the
influence of running water, the softer sedimentary beds were worn to lower
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levels, while the more resistant trap rock remained as conspicuous ridges. As 2
result of the pre-glacial erosion, the regien between the moraine on the south,
First Mountain on the west, and the Pulisade ridge on the east, had been
largely reduced 1o a lowland before the advent of the ice. The surface of this
region was, however, by no meaus flat. The valleys were even lower than now,
and the ridges probably higher, for the former were partly filled by glacial
drift, and the latter were scmewhat reduced by the erosion of the ice. Similarly
a great area west of Second Mountain, the area now accupied by Great Swamp,
and extending thence northeastward to the Passaic River and to Pompton, had
heen reduced to a low level by pre-glacial erosion. This lowland was shut in on
the cast, the north, and the south by trap ridges, and on the west by the
Hightands.

The site of a former great glacial lake on the Triassic Plain,
namely, Lake Passaic, is now largely filled by thousands of acres
of peatlands. In its bed are four huge bogs, designated from south
to north as “Great Swamp”, “Black or Columbia Meadows”, “Troy
Meadows”, and the “Bog and Vly Meadow"”. A fifth expanse of wet
meadowland is called “Great Piece Meadow”, but there is virtually
no true peat within its limits. Large acreages of mineral flood-plain
are also found 'in the vicinity of Great Swamp and between Second
Mountain and the subordinate trap ridge to the north, as well as
along the Passaic River generally.

It has previously been pointed ount, in counection with other
temporary glacial ice-dam lakes, such as Lake North Church, that
even after the retreat of the ice, followed by drainage of the main
body of water, smailer, shallower bodies of water were retained by
glacial deposits for periods of time sufficiently long to permit peat
to form. This also is true of Lake Passaic and the large peat bogs
wentianed were formed in this same manner.

Great Swamp, including the associated smaller, isolated bogs, is
contained in an area of some 20 square miles, bounded by Long Hilt
on the sontheast, the municipalities of Chatham and Madison on the
northeast, Green Village, Pleasantville and Madisonville on the north-
west, and Lyons on the southwest, Low hills occur in this basin, and
between half and two-thirds of the area consists not of peat, but of
boggy, or even dry, water-deposited mineral soils. Only the eastern
part of the basin contains peat, and this restricted area will be referred
to in this report as “Great Swamp”. This peat deposit has maximum
dimensions of 4 miles from north to south, and of over 3 miles from
east torwest. Black Brook, which has been ditched, flows out of
Great Swamp toward the southwest, joining Passaic River about

134 miles north of Miilington, ' '

Great Swamp was formed in the remnant of Lake Passaic which,
after the retreat of the jce beyond Little Falls, was retained by Long
Hill on the south, by a system of hills on the west and north, and
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by the subaqueous outwash plain fronting the terminal moraine on
the northeast. It is covered almost entirely by a forest of tall, dense,
deciduous shrubs; only the wetter parts being devoid of trees. The
entire bog is normally flooded at least once a year.

Stony material was deposited in and around Great Swamp, beyond
the limits of the moraine, both by water and by floating ice. Con-
sequently the peat of Great Swamp varjes widely in quality. The
depth of the bog is not great, ordinarily ranging between 1 and 12
feet to the clay or sandy-clay bottom. Table 51 gives the analyses

Tasre 51
Profile of southern parf of Great Swawmp, close to Long Hill
Area 1, Fleld map 74.28-40.40

Depth Moisture Ash
feet Physical deseription per cent per cent  pH

-1 Black, crumbly, well-decomposed alluvium
containing reeds and sedges ..........., 88.1 73.1 5.9

72y

1-2'  Black, crumbly, well-decomposed reed and .
sefge PeAl ...ivuivieierin i s 87.1 131 57

2-6  Brown, fibrous and matted reed and sedge
7,7 P 80.0 83 58

6-8 Brown, woody and fbrous reed, sedge, and
woody peat L....iiiieeiei i 89.3 9.7 4.1

810 Brownish-green sedimentary peat contain-
g Wood < 4.1 57.6 64

10-11 Olive~green sedimentary peat containing
plant material ... ... o e

11-12 Green sedimentary peat containing plant
residues and clay ......... .l

12-13 Gray clay . oo

i Nitrogen content, 2.82 per cent.

of samples taken at the extreme southern end of the bog. This part
of the bog is close to Long Hill and it is probable that the surface
wash from the steep slope is responsible for the very high mineral
content noted in the top sample. However, since most of tle basin
is subject to heavy flooding, it is possible that this alluvial layer may
have been formed during such flooding.

A second 300-acre portion of the bog projecting out into the silt-
loam region of the hasin is situated west of the main body of Great
Swamp and is conmected with it only by a narrow neck. It is
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surrounded almost entirely by the silty plain and is subjected to
repeated flooding. All peat strata in this shallow part of the bog
are high in ash,

The northern end of Great Swamp receives the drainage (Loantaca
Brook) of the region between Green Village and Morristown, 4 miles
to the north, The peat in this part of the bog shows clearly the
effects produced by the fluctuation of precipitation over long periods
of time (table 52). As shown by the samples, the surface stratum

TasrE 52
Typical profile of part of Great Swamp receiving drainage of Loantoca Brook
Area 5, Field map 74.28-40.44

Depth Moisture Ash
feet Physical description per cent  percent  pH
(~1 Brown, crumbly, well-decomposed reed and

sedge peat containing alluvium ......... 80.8 39.% 56
1-2'  Brown, woody reed, sedge, and forest peat 80.3 6.2 54
2-5 Brown, macerafed reed and sedge peat con-

taining atheviom ..o ienveneen e, 89.3 16.0 56
5-6* Brown, woody reed, sedge, and forest peat 877 70 56
6-7  Brown, fibrous reed and sedge peat ....... 90.4 " 13.7 5.6
7-8 Brown sedimentary peat ......cvveirnens 87.2 458 5.7\
B-11 Green, clayey reed and sedge peat ........ 31.2 67.5 58
11-12 Gray clay containing plant material ...... 48.3 923 4.5

12-13 Gray sandy clay .....oooviiiiiiiiiin,

I Nitrogen content, 1.95 per cent.
? Nitrogen content, 1.62 per cent.

is high in alluvium, the first foot containing 40 per cent ash. The
peat directly beneath it contains much wood and has an ash content
of only 6 per cent. The ash then increases to 21 per cent in the
third foot and decreases progressively in the succeeding strata until
a content of 7 per cent is reached in the sixth {oot, below which it
again increases. It is interesting to note that the shallow aquatic
peat stratum is underlain by reed and sedge peat containing much
clay. The bog is deeper here than elsewhere, reaching a depth of
25 feet (figure 35).

Although depths of peat in excess of 18 feet are known to occur
in the main body of the bog, the average is much less, approaching
5 feet. Great expanses of bog are known where scarcely 1 foot of
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alluvial peaty material covers the sandy clay subsoill. The surface
stratum over most of the bog contains greater or lesser guantities of
alluvial peat, the ash content of which ranges from 13 to more than
40 per cent. The more fibrous sedge and reed strata (all of which
are likely to contain woody particles) contain between 6 and 20 per
cent ash. The aquatic peat-is everywhere mixed with clay, and in
many cases is sandy as well.

The bog known as Black Meadows is north of the terminal
moraine in the basin between Whippany, Florham Park and Hanover.
Troy Meadows extend northeast from Black Meadows and lie
between Whippany, Troy Hills, and Pine Brook, These two bogs
persisted as a single or double lake, after Lake Passaic had been
drained, mainly because of the stratified drift deposited between the
natural hills of the region, thus blocking the drainage. Such drift
extends along the eastern, the northern and at least part of the
western borders of the bogs. Black Brook (not to be confused with
Black Brook in Great Swamp) drains Black Meadows to the north
where it joins Whippany River at the northeast corner of the bog.
Whippany River there swings to the northeast, skirting the eastern
edge of Troy Meadows and receiving its drainage. Troy Meadows
end where the Whippany flows into Rockaway River at Rockaway
Neck, only three-fifths of a mile west-southwest of the junction of
this stream with Passaic River in Hatfield Swamp.

The peat areas of T'roy and Black Meadows are separated by more
than a mile of alluvial plain. It is considered almost certain that
alluvium deposited by Whippany River is responsible for this
separationt. If this be true, then it would appear that originally, aiter
Lake Passaic had been drained, one lake covered both Black and
Troy Meadows and probably Hatfield Swamp and Great Piece
Meadows also.

Black Meadows is 2 miles long and almost as broad. The peat
found there is, on the whole, of poorer quality than that found in
Great Swamp. The bog is not covered so uniformly by deciduous
forest and large portions of it are devoid of trees, the vegetation
consisting only of reeds and sedges, with a few scattered shrubs.
The greatest depth of peat encountered in Black Meadows was 10
feet, the average being considerably less. The peat is of the sedge
and reed type, containing varying quantities of alluvium. The section
given in table 53 is typical of the whole bog. In common with many
other shallow bogs of great expanse, aquatic peats are virtually absent.

Troy Meadows is 3 miles long and averages about a mile wide.
The vegetation covering the bog is essentially similar to that found

NEW JERSEY GEOLOGICAL SURVEY



Trar NoRTHERN PEATS 193

TABLE 53
Characteristic profile of Black Meadows
Area 1, Field map 74.26-40.46

‘Depth Moisture * Ash Nitrogen
feet Physical description per cent percent  percent pH
0-1  Black, well-decomposed reed and >
sedge peat ......iiuii..., 68.7 23.9 271 5.6
1-2  Black, well-decomposed reed and
sedge peat .......civveieinnnn 80.6 17.6 3.84 56
Z-3 Brown, fibrous reed and sedge
peat containing wood ........ 874 14.0 293 5.6
34 Light brown, fibrous reed and
sedge peat ........ ... 0iu. 870 14.3 54
45 Light brown, crumbly reed and
sedge peat .................. 79.1 44.4 5.9
5-6 Light brown, fibrous reed and
sedge peat ....iviiiniiiii.,. 76.9 52.5 1.54 6.0
6-10 Light brown, granulated reed and
sedge peat ...........iieiun, 747 62.3 57
10-11 Gray clay .............ovieinn. 56.8 86.0 6.0

on Black Meadows. The greatest depth of peat found in the area is
15 feet, but the average is of course much less. In some sections
the sedge and reed peat is of good quality; in others, considerable
quantities of alluvium are present. The profile taken in the southern
section represents the best peat in the bog (table 54). A profile
taken farther north shows that the peat contains more alluvium
there.

Peat is virtually absent from Hatfield Swamp and Great Piece
Meadows. The expansive river plain in Great Piece Meadows
consists almost entirely of water-deposited mineral soil, though
occasionally alluvial peat deposits are found. Such deposits are
" invariably present in long; narrow, tortuous basins, lower than the
remainder of the plain, and undoubtedly represent obliterated
meanders of the river, long cut off from the present stream.

The Bog and Vly Meadow, north of Lincoln Park, together with
Great Piece and Hatfield, was possibly occupied by the same lake
that covered Black and Troy Meadows. Peat of good quality is
contained in the first-mentioned bog, and considerable acreage is
devoted to truck farming. In many sections much alluvium is present,
peat being virtually absent over a wide area.
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TarLy 54
Representative profile of southern section of Troy Meadows

Area 1, Field map 74.24-40.48

Depth Moisture Ash
feet Physical description per cent  percent  DH
0-1 Brown, well-decomposed reed and sedge
DAL 4 1vaecuaiah e 86.4 . 6.3
1-7*  Brown, fine, fibrous and matted reed and
SEAEE PEAL .uevvranirearirities PP 8.8 10.3 5.9
78 Brown, coarse, fibrous and matted reed peat 910 54 59
89 Brown, coarse, fibrous and matted reed peat 885 45.5 6.2
0-11 Brown, gritty, sedimentary peat .......-.. 85.0 €2.5 62
11-12 Olive-green sedimentary peat -....oosvnses 866 58.7 6.3
12-15 Olive-green sedimentary peat with plant
material ...ieicoierieenrraae et 84.1 68.5 6.3
15-16 Gray clay .ooceeniiienisiiiaimaiienenn

1 Nitrogen content, 2.36 per cent.

PEAT DEPOSITS OF THE HACKENSACK RIVER

Vermeule (101) presented the following description of the
Hackensack and Newark Meadows, which, although written 45
years ago, is still essentjally correct:

The tide-marshes commonly known as_the Hackensack and Newark meadows
extend in a continuous belt about 18 miles long and with a general width of
four miles, from Elizabeth northeastward to Hackensack and Englewood. The
Newark meadows, lying between Elizabeth, Newark and Newark Bay, have an
area of 7,289 acres, mostly within the limits of these two cities. The Hacken-
sack marshes have a total area of 20,045 acres, of which 1,465 acres, lying
between Hackensack and Wood Bridge is not tide-marsh, but fresh mcadow.
With this exception, the total of 27,334 acres is tide-marsh, lying at, or slightly
above, the level of high tide. Occasionally an umisual high tide submerges the
whole area, and it is always in a saturated condition. The marshes have a soil
consisting, for the larger part, of blue mud or clay, but portions are the bottom
of former cedar swamps, are of a peaty nature and contain many logs, roots
and stumps. The depth of mud has been sounded by this survey. . . . By far
the greater part shows a depth ranging between 10 and 15 feet, although there
are considerable areas where the depth is only 4 to B feet, or even less, and
also small areas showing over 20 feet. In its presem condition practically all
of this area is unproductive. It raises a luxuriant crop of coarse sedge and

salt grass having little value.

Vermeule considered three methods for recovering this land, and
to greater or lesser degree, all three methods have been used. These
methods were: first, filling by dredging canals and utilizing the
dredged material for fill; second, filling with city refuse; and third,
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diking. None of these methods has been used extensively, although
the aggregate acreage of filled lands would be considerable. Filling
with city refuse has been commonest practice. In many places the
streams have been deepened by dredging, and the dredged material,
as well as other fill, has been used to elevate the surface sufficiently
to enable the construction of buildings. The dredged streams often
provide water transportation to manufacturing plants.

When considerable organic matter is found in marshland, shrink-
age follows embankment and drainage, but since there is little organic
"matter here, very little shrinkage occurs. Farge areas are known
which are diked marshland, but which do not have now the character-
wstics of such fand. The slight amount of organic matter originally
present has long since been decomposed by tillage.

These tidal meadows were unquestionably once partly covered
by cedar fosests, Evidence has also accumulated to indicate that the
entire tidal region, with the exception of those parts that were in
close proximity to, and subject to flooding by the saline tidal streams,
may have constituted one or more cedar swamps. No part of the -
tidat marsh is entirely devoid of the reddish-brown woody peat
characteristic of the cedar forest, although it would appear that in
some lustances, notably in the southern section, the groups of trees
were separated by considerable expanses of marshland or by open
water,

The basin of the lower Hackensack and Passaic Rivers is extremely
well protected from the erosive action of the sea. It would appear
that, following the melting of the Wisconsin glacier and the probable
flooding of the region, the area containing the basin was uplifted to
the point where cedar forests developed over a considerable part.
Quantities of tidal-marsh peat may have been deposited over the -
clays of the last period of glaciation before the cedar swanps covered
the region. Tidal marsh must have fringed the depression on the
south, and it appears probable that over much of the Newark
Meadows the stand of cedar was scant.

Subsidence must have followed for it is known that cedar forests
are superimposed one upon another in several places, indicating
flooding of the forest and subsequent regrowth of the same type of
vegetation. Tidal-marsh peat is often found between the forest
strata. Tt is to be expected that, if general subsidence of the land
was responsible for fluctuating conditions observed in the peats of
the depression, the Jast cedar forests to survive would be inland,
removed from the immediate effect of the saline bay waters. This
is found to be the case; for although living cedar forests are no
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longer found in the area, such forests were in existence around and
north of Secaucus 40 or 50 years ago. 'The remnants of these forests
are still to be found in the form of dead cedar trees, stumps and logs
which cover the surface of the marsh.

There can be no doubt that the physical conditions of the region
changed during the peat-forming period. In addition to the forest
peat found in almost every section of the marsh, the surface strata
are commonly higher in ash content than the lower strata. At first
glance, this condition would appear to be exactly similar to that
found in the upper reaches of the Wallkill, but there is a basic differ-
ence. Tidal-marsh peat is ordinarily high in clay; since this type
of peat covers the surface of the deposit. In these tidal meadows,
the underlying peat of a lower ash content often contains wood and
in many cases consists of forest (cedar) peat. The peat types are
quite unlike those of the Waltkill.

A study was made of one of the most recent of the cedar forests
near Secaucus, a sketch and cross-section being given in figure 36.
In the center of the area numerous stuwnps of southern white cedar
are found on the surface, together with dead, standing swamp oak
and living shrubs, briars, and vines. Surrounding this “island” is
a second region on the surface of which are found numerous stumps,
together with living small oaks, birches, and briars. This area is in
turn surrounded by typical tidal marsh. On the surface, and 3 to 5
feet below, however, cedar stumps are found. The surrounding
region is of tidal-marsh type, both in the living vegetation and in
the deposit of peat, although occasional stumps are present.

Reconstructing the histary of this area, it appears probable that
the extinction of this cedar forest may have progressed as follows:
whatever the adverse influence causing the death of the trees, the
outer fringe was affected first as shown by the greater decomposition
of the stumps (assuming the absence of sturaps over a wide area can
be attributed to this cause). Death of the trees progressed from the
margins toward the center, the standing dead trees of the central
zone being still alive half a century ago. It is apparent that a certain
degree of recovery has recently occurred since the central zone now
supports living shrubs and vines. Small oaks and birches are found
in the surrounding zone, although living cedar is absent. This zone
is in turn surrounded by tidal marsh reeds and sedges.

That the cedar forests stood over the lowlands for many years is
indicated by the counts of the annual rings on certain cedar logs
found in the vicinity of Kearny, some of which reached 200. The
vegetation covering most of the marsh consists of reeds and sedges.

NEW JERSEY GEOLOGICAL SURVEY
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Fie. 36. Cross section of recent cedar swamp on the Hackensack Meadows.

Where diking has been resorted to and the land has been abandoned
later, the high mineral areas, retmaining above tide, have developed
covers of upland vegetation. Two profiles obtained in different parts
of the area bring out the degree of variation in the peat formations
in this area as shown in tables 55 and 56.

The Piedmont Plain abounds in alluvial peats. A bog above
Rochelle Park, north of the confluence of Sprout Brook and Saddle
River, may be taken as a type. This deposit is part of a former
lake which was 4% miles long and 1 mile wide in the widest section.
‘The alluvial part of the bog occupies 234 miles ; the remainder, to the
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TABLE 35
Composition of peat in the Hackensack Meadows west of Harrison

Area 1, Field map 74.08-40.44

Depth Moisture Ash
feet Physical description pevceni percent pH
(-1 Brown, fne, Abrous reed and sedge peat

containing wood ......ciiiiiiiienrenes . 789 109 41
12 Brown, fibrous and matted reed and sedge

peat containing wood ...l 87.6 129 57
2-3  TLight brown, macerated reed and sedge peat

containing wood ....eiiiaiiiiaiiaainn. . 90,5 4.7 45
34 Light brown reed and sedge peat containing

wood and CIAY ..veiiere it 762 63.0 49
43 Gray clay i s '

TasLE 36
Peat profile in the Hackensack Meadows near Babbitt
Area 1, Field map 74024048

Depth Moisture Ash
feet Physical description per cont per cent pH
0-1* Dark brown, fibrous reed and sedge peat

containing clay ....civeiiiiiiiiiiarrees 80.6 50.0 49
1-2  Dark brown, fibrous reed and sedge peat

containing wood .........an. v 8.6 222 5.7
2-5  Red-brown, fibrous reed and sedge peat con-

taining wood ... i iiiaeenann R 20.3 16.2 6.4
5-6 Red-brown, macerated reed and sedge peat

containing wood ... il 91.3 15.7 6.5
6-7  Red-brown, macerated reed and sedge peat

containing wood and sand ... ... ., 889 34.5 6.5

7-8 Gray sand ... ... . il e

1 Nitrogen content, 1.36 per cent,

north, is filled by the larger of the only two important peat deposits
found on the Piedmont Plain. True peat is virtnally absent from
the alluvial part; although 10 acres of low-grade peat is found at
the sonthern end. Alluvial material is present in all parts of the bog,
which is nowhere over 4 feet deep. The peat may be described as
The
ash content ranges from 20 to 70 per cent, and the pH values irom

a mixture of reed and sedge with wood and alluvial material.

3.6 to 6.0.
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The northern part of the depression, which forins the main source
of Sprout Brook, is drained and cultivated, the principal crops being
celery and spinach. This drained bog is probably the peat-flled site
of stagnant glacial ice, the depression having sufficient depth after
the melting of the ice to enable good peat to form (table 57, figure
37).

TasLy 57
. Profile of cultivated bog near Ridgewood
Area Z, Field map 74.00-40.56

Depth Moisture Ash
feet Physical description per cent per cent  pH
0-1  Dark brown, granulated, well-decomposed

reed and sedge peat contzining wood ..., 609 15.0 51
1-11* Brown, fine fibrous and matted reed and

sedge peat containing wood ..........., 80.9 5.4 55
11-13 Brown sedimentary peat .....c..ovvvennns 90.1 16.6 5.8

13-15 Olive-green coiloidal peat ...............,
1517 Olive-green sedimentary peat .............

17-18 Sedimentaty deposit ... vicivaririrae.ns

1 Nitrogen content, 3.22|per cent.

A second cultivated bog, 1 mile long and one-tenth of a mile wide,
lies § miles to the northwest at Allendale, in a depression drained
by a small tributary of Hohokus Creek. This bog is crossed by a
glacial deposit that may be an esker, The peat is of excellent quality
(table 58), and the same crops are raised as in the Ridgewood area.

Kettles filled by peat are numerous in some parts of the Triassic
Plain, but in most cases the peat is of poor quality, the deposits
comparing unfavorably in both quantity and quality with those in
the Great Valley and in the mountains. The peats in the main
drainage depressions of the plain are ordinarily of the sedge and reed
type, liberally admixed with alluvium and containing some wood.
In the higher pasts of the plain, however, the bogs may be definitely
of the forest type. Such peats are found in the vicinity of Franklin
Lake, which lies between First and Second Mountains about 5 miles
northwest of Paterson at an elevation of 417 {eet above sea level.
Even here, however, the upper strata, as well as some of the deeper
material, may contain gueantities of alluvium.

A bog a mile and a half long extends northwest from the southern
end of Franklin Lake. It is bounded by the lake and high banks of

NEW JERSEY GEOLOGICAL SURVEY
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stratified drift. The depths of peat encountered are impressive,
considering that the maximum width is only one-fifth of a mile; and
that in one borehole 39 feet of peat was found. The surface vegeta-
tion is similar to that of the northern mountain forest bogs, and the
bog, being at lake level, is very wet and dangerous. The peat is
mixed with alluviwm in the upper few feet but improves markedly
with depth until the sedimentary stra.t\a are reached. Large quantities
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Fis. 37. Cross section of cultivated bog.near Ridgewaod.
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TasLe 58
Composition of peat in cultivated bog at Allendale, Bergen County
Area 1-A and 1-B, Field map 74.08-41.02
Depth . Moisture Ash Nitrogen
feet Physical description percent  percent  percemt pH
0-1 Black, granulated, well-decom-
posed reed and sedge peat and
alluvial matertal ............. 79.1 28.5 6.1
"1-5  Dark brown, coarse fibrous reed
and sedge peat .............. 89.7 8.3 2.70 57
5-10 Red-brown, woody forest peat .. 89.8 7.9 2.00 5.5
10-14 Brown, fibrous reed and sedge
peat containing wood ........ 91.0 11.5 3.25 54
14-16 Olive-green sedimentary peat ... 899 344 5.4
16-17 Chocolate eolloidal peat ........ .
17-18 Olive-green sedimentary peat ...
1821 Olive-green colloidal peat ...... 87.4 43.3 36
21-23 Olive-green sedimentary peat ...
23—24 Olive-greep sedimentary deposit
TasLe 59
Profile of bog at Franklin Lake
Area 1, Field map 74.16-40.58
Depth Moisture Ash Nitrogen
feet Physical description per cent percent  percent pH
0-2 Brown, macerated reed, sedge,
wood, and alluvial material .. 90. 34.5 2.15 5.3
2-7  Brown, fibrous reed, sedge, wood,
and some alluvial material .... 952 13.8 5.3
7-18 Brown, spongy reed, sedge, and
forest peat .................. 93.4 6.1 2.55 53
18-19 Brown reed, sedge, forest, and
sedimentary peat ............. 93.3 132 56
19-26 Brown-green sedimentary peat
containing plant material ..... 91.0 34.3 48
26-35 Olive-green sedimentary peat ... 91.5 484 4.3
3538 Olive-green sedimentary peat ... 776 783 37
38-39 Graysand ....oviiiiiiin ..
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of wood are present. The nitrogen content is typical of forest peats,
as are the pH values which range from 5.3 at the surface to 3.7 in
the 38 foot (table 59, figure 38).

Peat is virtually absent from the trap ridge of the Palisades. One
exception is the 20-acre bog situated half a mile from the New York
—New Jersey boundary and the same distance from Hudson River.
Here the peat attains a maximum depth of 31 feet. The surface
stratum is high in alluvium and has an ash content of 52.7 per cent
and a nitrogen content of 1.69 per cent. Below this the peat is of
fair quality, the ash ranging between 15 and 23 per cent, and the
pH values from 5.3 to 6.0 and probably higher, since calcareous marl
is found in some of the sedimentary strata.

NEW JERSEY GEOLOGICAL SURVEY
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CHAPTER IV

Tug Coasrar, Pray Prars or PrepoMinateLy Forest Tyer

That part of New Jersey which lies south of a diagonal line
extending from Trenton through New Brunswick and Woodbridge,
is the Coastal Plain. ‘This plain is drained by the southern tributaries
of Raritan River which flow northward; Assanpink, Crosswick, and
Rancocas Creeks, which flow westward; numerous streams towards
the southwest in the Lower Delaware drainage region; Cohansey
Creek, Maurice River, and Dennis Creek in the southern part of
the plain; Tuckahoe and Great Egg Harbor Rivers, the Mullica
River system, Toms River, and other streams in the Barnegat drain-
age region; and the Metedeconk and Navesink systems in the
northeastern part of the plain.

PEAT FORMATION IN THE COASTAL PLAIN

Three major peat types are found in the Coastal Plain of New
Jersey; namely, alluvial, forest, and tidal marsh peats. The tidal
marshes fringe the coast, extending south from Hackensack to Cape
May, then northward up the Delaware to the head of tide at Trenton.
Most of the alluvial peats are found north and west of a line joining
Asbury Park, Colts Neck, Farmingdale, Clarksburg, New Lisbon,
Berlin, Malaga, Millville, Delmont, and South Dennis. The remain-
der of the plain constitutes the Pine Barrens in which most of the
forest peats occur. Differences in fresh-water peats may be
attributed in part to differences in topography. FExcept for Ran-
cocas Creek, the streams flowing into the Delaware are short, and
are contained within narrow valleys, On the other hand, those in
the Pine Barrens occupy broad, shallow valleys, forming extensive
bogs. The topographic differences are primarily due to the south-
eastward dip of the underlving strata.

Differences in peat type may also be caused by differences in
the physical composition of the strface soils; the soils of the Pine
Barrens containing relatively little clay, whereas the soils outside
the barrens are heavier and contain much alluvial material.

Many of the differences hetween the bogs of the barrens and of
the remainder of the Coastal Plain may be attributed to the preserva-
tion of the Pine Barrens, with its typical vegetation, as an island
when the remainder of the Coastal Plain was submerged beneath
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the sea. The level, marginal plain that was developed as a result
of the erosion of the Lafayette formation (the Beacon Hill of New
Jersey) extended along the Atlantic Coast and became tenanted by
a different flora of fairly uniform character from north to south.
This flora has been described in detail by Harshberger (43).

The Metedeconk River and the subsidiary streams of the region
flow wholly within the boundaries of the Pine Barrens, as do the
streams composing the systems designated as Barnegat, Mullica,
Tuckahoe, and Great Egg Harbor. Dennis Creek, Maurice River,
and Rancocas Creek head in the Pine Barrens. The other drainage
systems in the Coastal Plain are wholly outside the barrens.

The average depth of the forest peats in New Jersey was calculated
to be 9 feet; however, many of the hogs are much shallower, and on
the other hand, depths of more than 39 feet have been encountered.
The forest peat bogs are underlain with sand or with clay and many
of them rest npon a layer of aquatic peat. Since the nature of forest
peats depends upon the nature of the tree growth, whether deciduous
or coniferous, and upon the admixture of grasses or sphagnum, as
well as upon the topography of the region and upon the composition
of the waters, the forest peats in the different parts of the State vary
greatly in nature.

FOREST BOG VEGETATION

Harshberger recognized a series of natural plant associations;
three of these were said to be due to fire, repeated cutting of the
forest, or to the conversion of cedar swamps and bogs into areas
suitable for cranberry calture. In the order of their importance,
they were classified as follows:

Pine-barren

Cedar swamp

Deciduous swamp
v Savanna

Marsh

Peond

River bank

Bog

Plains

Cranberry bog

Scrub oak

(Jak coppice

Mixed pine-oak

Further studies of the “cedar swamp” vegetation have been made
by Stone (95), Moore and Waldron (69), and many others.

Many bogs in the Coastal Plain contain peats that can be classified
with the sedge and reed types. They are usually much more acid
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than the corresponding peats in the northern part of the State, as
shown in table 60. They are also shallower and tend to be much
higher in ash. It is the forest peats, however, which, together with
the alluvial peats and the salt marshes, form the characteristic peat
types of this area.

TaBLE 60

Sedge and reed peats in the coastal plain of New Jersey

Profile
Drainage region depth  Moisture Ash Nitrogen pH
feet  percent percent  percent

Barnegat ...,......ieiiin 3 91,9 14.8 225 53
Barnegat .............. ..., 4 91.3 12.1 1.61 4.3
Barnegat .........ciiiiiiinn 5 87.0 6.7 1.81 4.0
Barnegat .......ooviiniinnnn 3 89.0 18.2 1,82 4.7
Metedeconk ................ 3 85.6 17.4 1.32 34
Metedeconk ......co.iin.. 4 814 45.7 1.56 57
Mullica .......ivvievniian. 3 85.2 228 161 35
Mullica .........covinian.. 4 84.6 20.6 247 3.7
Mullica ...oovviiiiiannann. 4 85.9 14.6 2.23 3.8
Navesink ......ccveevenennn. 2 87.3 8.7 cees 36
Rancocas ....io.evineeioanen 3 85.2 7.2 1.25 39

FOREST PEATS

The forest peats of the Coastal Plain have often been divided into
the cedar swamp type and the deciduous swamp type. The forest
trees and shrubs commonlty found in the first are the white cedar, sweet
magnolia, laurel, sweet hay, reed or swamp maple, smooth alder, sweet
pepperbush, and others. In the deciduous forest, the pitch piné,
white oak, and a variety of shrubs and ferns predominate. The white
cedar is able to grow in wetter soil than are the ash, elm, and maple.
The alder or wiilow may be the first of the forest vegetation to
develop.

.Most of the forest bogs are in a wild state and are covered with
deciduous trees and shrubs, sedges, reeds, cattails, ferns, and some
mosses; in some bogs, coniferous trees and sphagnum moss are
rather abundant. The forest peats are characterized by the pre-
dominance of woody material. The woody layers occur at, or very
near, the surface and are underlain with layers of sedimentary or
sedge peats, or a combination of these. However, sedimentary peats
are more commonly associated with forest peats in the glaciated
northern part of the State where the depressions are of greater
depth. '
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TarLE 61

Forest peats of the New Jersey Pine Barrens

Profile
Drainage region depth  Moisture Ash Nitrogen pH
feet per cent percent  per cent

Cohansey* ........0veiiavns 5 85.5 9.0 1.57 3.7
Cohansey® .. .oociiiiiiianns 3 85.1 219 1.84 3.7
Lower Delaware ............ 5 82.6 17.6 1.76 47
Maurice® ....iiiiieiiians 1 85.0 25.8 1.37 52
ManriCe  v.iuvevinerannnarans 5 87.0 19.4 1.97 52
Mullica vvveveeenienriereans 1 84.2 144 1.70 40
Mullica «.vvrivinieranneans 2 89.5 14.0 1.76 53
MUllicd vvveeervernennonins 2 88.4 147 1.92 43
Mullica vovevrerenecanranans 2 86.7 56 1.45 39
Mullica .ovveiiiiniiiniiss 2 839 23.2 e 4.0
Mullica ..veiierirnieiisnns 2 83.9 240 - 4.1
MUullica ..vvvvvvnnrnnnncnnan 3 88.0 241 1.46 5.1
Rancocas ...eveecacinienans 1 86.7 28.1 1.64 4.6
RANCOCAS  vuuvrveerrrannenns 1 746 300 1.29 37
RANCoCAS  «ovuvevnruoaaennss 4 87.9 173 1.68 4.7
RAancotas ..oeveevererneenns 5 85.7 16.9 1.93 52
Rancocas ...evvvirianeeians 4 84.8 220 1.34 5.1
RANCOCAS  cvvvvvenencuernnns 5 87.5 12.2 1.50 47
RaNCoCas ...evvvernannncnns 5 85.0 74 0.88 47
Tuckahoe ......iiiierinnns 3 89.2 1.7 1.81 43
Tuckahoe ..oovieriiiinnnn 5 84.4 331 1.35 4.3

¥ Tocated outside the Pine Darrens,

Chemical analyses of some representative forest and sedge peats
in the Coastal Plain are given in tables 61 and 62. The moisture
content of these peats is relatively high, ranging from 75 to about
90 per cent. The nitrogen content is about 1.5 per cent and the ash
is decidedly variable, ranging from as little as 4.9 per cent to as
much as 60 per cent in the upper layers, the upper part of the profile
being usually higher in ash than the deeper layers. These peats are
rather acid, the pH values averaging about 4.0 in contrast to values
of 5.0 to 6.5 in the northern forest peats. There seems to be a
slight tendency for the pH to decrease with increasing depth,

The forest peat bogs of the Coastal Plain range in size from 4
acres to several thousand acres, and the average depth is only 2 to 3
feet. None of the areas are cultivated, except for the cranberry bogs.
Unsuccessful attempts have been made in the past to use some of
these lands for other forms of agriculture.

FOREST PEATS WITH SPHAGNUM LAYER

Although many bogs in the State have been described as sphagnum
bogs, or sphagnum peats, none can be so designated in a true sense,
since they cannot be compared with bogs of the highmoor type or
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even with bogs predominantly sphagnum in nature. At best, the
sphagnum occupies only the surface layer of the bog, although it
may be very abundant there. One can thus easily interpret the
work of many botanists who have spoken of sphagnum bogs in the
State of New Jersey. It is sufficient to illustrate this by an exam-
ination of the results of a recent peat survey made by Rigg (80),
who described the Helmetta, Buckingham, Ongs Hat, and Forked
River bogs.

In the Helmetta bog (area, 30 to 40 acres), a floating surface
mat about 1 foot thick is underlain by 4 feet of water and by 2 feet
of sedimentary peat resting on a clay bottom. The surface mat
consists of a dense growth of Chamaedaphne calycylata with some
S'phagnum, together with shrubs. Sphagnum plants were also found
growing abundantly in the water bordering on one side of the bog.
This bog is believed to have been developed by the formation of a
mat on the surface of a shallow pond over a layer of sedimentary
peat.

The Buckingham bog (area, 15 to 20 acres), is covered with
living Sphagnwm and other plants. A few small white cedars were
the only trees observed. Borings have also shown remains of
Sphagmm and other plants to a depth of about 18 inches, underlain
by a foot of black sedimentary peat.

The “heath pond” near Ongs Hat was also believed to represent
an early stage in the development of a sphagnum bog. Carex bullata
was found to project a foot or more above the surface of the water.
Pinus rigida and Chamaedaphne calyculate were abundant. Koalmia
angustifolic and Acer rubrum were also found. Although much
Sphagnwm was found in the water, Rigg reported that “there was
no evidence that it had formed any peat. The underlying peat
consisted mainly of the remains of sedges, roots, and small stems,
followed by a foot of black water sedimentary peat mixed with some
macroscopic plant debris”. It was concluded that “if the sedge
continues to grow and fill up the pond with its living parts and dead
remains, and Sphagnum continues to flourish, conditions will be
favorable for the continued invasion of Chamaedaphne and Kalmia,
and the pond will be thus transformed into a sphagnum bog.”

The Forked River bog has a continuous cover of Sphagnum,
extending to the river bank and forming hummocks, It formerly was
covered by a forest of Chamaecyparis thyoides, which has been cut
over. Young trees, 3 inches to 3 feet high, are present in abundance.
As Rigg pointed out, “Beneath the living Sphagnum at the surface
. is two feet of general plant debris with much water in the second
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foot. Below this is sedimentary peat, black at the top and brown
below, extending down to the sand.”

These observations clearly substantiate the statement made
previously that the Sphagnum associations came too late in the bog
development of New Jersey to result in the production of typical
sphagnum bogs,

CEDAR SWAMPS

Among the most interesting forest peat formations in New Jersey
are the cedar swamps. They are characteristic of the Pine Barrens,
where they may occur in several layers superimposed one upon
another. An early student of American peats (53) wrote in 1867
that the cedar swamps

. . are common in all the counties south of Monmouth; but probably the most
extensive are in Cape May, and the adjoining parts of Cumberland and Atlantic
counties. The cedar-swamp ereck, which runs in Tuckahoe river, and Dennis
creek, which runs inte Delaware bay, head in the same swamp; and the whole
length of the two streams—a distance of seventeen miles—is one continuous
cedar swamp. The wood is the white cedar. It grows on peat, and its roats
run near the surface, In the present growth of standing timber, scarcely any
trees are to be found more than one hundred years old; but these rest upon
a formation countaiming we know not how many generations of trees which
have lived and fallen before them. Large stumps are found frequently standing
directly on other large logs, and with their reots growing all around them, and
then other logs still under these; so that one soon becomes perplexed in trying
to count back to the time when the lower ones were growing,

~ The cedar stumps were calcutated to be at least 1,000 years old,
as shown by nearly 1,100 rings of annual growth of a large stump

"attached to the trunk of a prostrate tree which in itself was 500 vears

old. Shaler (85, 86) believed that the cedar trees belonged to the
genus Torodium. He said that this genus was widely distributed in
Miocene and Pliocene times. It was considered to he much more
tolerant of swamp conditions than other forest trees, having developed
a peculiar anatomical structure which fitted it ideally for growing in
swamps. This species was looked upon as the last remnant of what
was once a cosmopolitan genus. The northernmost point at which it
was found was said to he central New Jersey. In this district,
however, it was believed to be in its decadence, since it was much
smaller than specimens buried in the swamps.

The effect of peat upon the life of the forest was described by
Miller and Skertchley (67) as follows:

Peat gradually creeps up the trunks of the trees and keeps them constantly
cold. Eventually the peat moss, cold and wet, becomes so thick, that the trees
will be chilled to the heart-wood. The sap will no longer be able to rise. The
trees, which bave long been languishing will die, and for years stand gaunt,
leafless, and dead., The dry withered branches crack and fall with every passing
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breeze. The trunks will rot at the surface of the peat, where they are exposed
to the air and to continual maisture. Finally the trees will go down betore
the strong S. W. gales, and the peay, their destroyer in life, will become their

preserver in death.

Alternate wet and dry periods, accompanied by gradual subsidence
of the land brought about the development of the several layers. The
dry periods were marked by forest growths and the wet periods by
the formation of peat, It was emphasized that this must have
happened five times at least in the history of the Fens, the five
forests denoting five dry epochs.

The geological evidence that forms the background of the formation
of submerged cedar forests, superimposed one upon another, has
been the subject of much discussion. In 1857, George H. Cook
reported on the subsidence of the land along the coasts of New Jersey
and Long Island. )

More recently, Johnson (48) made a detailed study of the problems
of subsidence of land. He divided the botanical evidence of recent
suhsidence of the Atlantic Coast into three classes, as follows:

{1) fctitions appearance of changes of level; (2) phenomena produced by
Tocal changes in tidal heights withont any real change in the general level of
either land or sea; and (3) phenomena really produced by 2 sinking of the land,
hut produced so long ago that they cannot properly be cited as proofs of a
subsidence within the last few thousand years. ‘

The submerged stumps were believed to supplement the botanical
evidence of subsidence, for such stumps are found along all parts
of the Atlantic Coast at depths varying from a few inches helow
high tide to more than 10 feet below low tide level. Johnson said
that a study of the submerged stumps convinced him that there
were many ways in which their occurrence could be explained
independently of coastal subsidence. .

Bartlett (5, 6) submitted evidence from a peat bog at Quamquisset
Harbor, near Woods Hole, of active recent subsidence. This bog
occupies a glacial kettle and represents successive layers of vegetation
continuousty built up to the surface of a ground-water table that
rose higher and higher as the land subsided. ‘This subsidence required
over 2,000 years, and is still in progress, the sea having recently cut
into the bog deposit.

In spite of this seemingly conflicting evidence, both investigators
agreed on the existence of earlier, if not more recent, subsidence.

Tn New Jersey, whole regions, as in Cape May Connty, were once
covered by forests of white cedar (Chemaecyparis thyoides), which
have been submerged, have emerged, and have been submerged again.
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This procedure has been repeated several times and has resulted in
a great accumulfation of buried forests.

The relationships of the tidal marsh to the cedar swamp in southern
New Jersey may be described as follows: tidal marsh has not been
formed in exposed posifions, either on the ocean side or on the
Delaware Bay side. Protective barrier beaches invariably separate
the marsh from the ocean, and, in exposed positions, these barriers
protect the marsh from the waters of the bay. Tidal marsh may in
turn be said to protect the cedar swamps, which are universally found
inland, from the more exposed sections of the tidal marsh. In many
instances the streams are tidal for considerable distances into the
interior of the cedar forests, and, in such cases, tidal marsh is found
along the banks of the streams. The juncture of tidal marsh and
cedar swamp is ordinarily of interest because of the flora and the
types of peat present. In a majority of cases, the marsh vegetation
gives way abruptly to that of the swamp. The demarcation line may
be as sharp as would be that of a windbreak planted in an upland
meadow. In some instances, stunted cedar trees are found scattered
in the marsh, forming a less distinct boundary. Tn tmost cases the
trees bordering on the marsh or on tidal streams are dwarfed, and
increase to full size with distance from the marsh or stream. Iu all
cases, the cedar swamp vegetation is raised somewhat above the level
of the tidal marsh or streams. Temporary flooding by fresh. watet
coming from the uplands, apparently does not injure the stand of
cedar. The swamp cedar flourishes at the immediate edges of fresh-
water brooks; it has been observed in permanent shallow ponds,
where tlhe roots elongate to permit the tree to escape drowning.
Fresh-water flooding, if long continued, results in the extinction of
ature trees, although in many places a secondary generation prospers.
Apparently any degree of flooding by saline water may result in the
destruction of the cedar forest. The brackish water of the tidal marsh
streams, and of those streams entering the seaward extensions of
the cedar swarnp, is kept within bounds by the flow of fresh water
through the swamp. The balance between fresh and salt waters is
most delicate, and this is apparently the most decisive single factor
involved in the growth of the cedar forest. If, by reason of subsidence
or other factors, flooding occurs, then the trees will die; but a new
cedar forest may be imposed upon that which was destroyed if the
shallow waters remain fresh. If saline water enters permanently, then
tidal marsh peat is deposited over the forest peat. Once the tidal
marsh has built ahove mean tide, cedar swamp may again appear.
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FOREST PEATS IN VARIOUS REGIONS OF THE COASTAL PLAIN

In order to illustrate in detail the occurrence and nature of the
forest peats in the Coastal Plain, several of the important drainage
regions in that part of the State may well be examined. In many
cases, there is considerable overlapping between the forest peats and
the salt marshes, because of the simultaneous occurrence of both types.

Raritan. Only a fractional part of the Raritan drainage region is
in the Coastal Plain. Tidal marsh is found below head of tide on the
Raritan and subsidiary streams, but since the marshes to the south
are more extensive and of greater interest, the minor marshes
occurring along the Raritan will not be discussed. All of the fresh-
water peats in this region are alluvial in nature or consist of mixtures
of alluvial and sedge and reed peats.

Two of the numerous large, shallow bogs found in the Raritan
region are near Dayton; one is situated 115 miles to the northeast,
the other an equal distance to the southwest. The former, known as
Pigeon Swamp, is the main source of Lawrence Brook. It is 214
miles long and has a maximum width of 1 mile; peat is found in
only half this area. The greatest depth of peat is 5 feet, thongh in
much of the bog the depth ranges between 1 and 3 feet, the material
consisting of mixed sedge and reed and alluvial peat. The area is
everywhere underlain by sand and clay and covered by deciduous
forest,

TapLy 63
Profile of Monmouth Junction bog
Area 1, Field map 74.34-4022

Depth L Moisture Ash
feet Physical description per cent percent  pH
1 Dark brown, well-decomposed reed and

sedge PEAL ..ot 88.8 0.6 4.1
1-3  Brown, fibrous reed and sedge peat ...... 87.9 08 47

34  Gray-brown zlluvial peat and sand .......

4.5 Brown $and ... eiii iy

1 Nitrogen content, 1.51 per cent,

The second bog extends south from Monmouth Junction for 3
miles and has a maximum width of slightly over half a mile (table 63).
It is covered partly by deciduous forest and partly by reeds and
sedges. It drains into Millstone River. The northern half of the
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bog contains peat of good quality, the greatest depth being 4 feet;
however, peat is absent in some sections, alluvium filling part of the
basin. In the southern half of the bog, peat is found in ouly one
small section. :

Assanpink. The only important bog in the Assanpink region is
locally known as Bear Swamp. It is situated on Assanpink Creek
near Lawrence and is more than 1 mile long and one-hatf mile wide,
Peat is found in much of the bog, although sand covers the southern
part. The bog is shallow, the greatest depth of peat heing 4 feet.
Wood is found in some sections, but the peat is predominately of
the sedge and reed type. -

Crosswicks. The forest peat of the Crosswicks region contains
large. amounts of alluvium. These bogs have been used in part for
the culture of cranberries. The common practice in cranbersy grow-
ing of adding sand to the surface of the bog, together with the flooding
in winter and draining during the growing season, has resulted, over
long periods, in the disappearance of some of the peat. Throughout
southern New Jersey abandoned cranberry bogs are numerous.
Although many were abandoned because the cranherry plants were
obliterated by improper culture or by lack of culture, in some cases
abandonment may have been the result of loss of peat. The
Crosswicks region includes three types of vegetation : cranberry bogs,
white-cedar forest, and deciduous forest. The relationships involved
in these associations are discussed in connection with the following
region.

Rancocas. Rancocas Creek attains the greatest length of any
Coastal Plain stream entering Delaware River, some of the tributaries
heading approximately 15 miles from Barnegat Bay. Thus a large
proportion of this drainage region lies within the limits of the Pine
Barrens. Tide-water extends to Lumberton and Mount Holly, and the
narrow hasins of Rancocas Creek and its South Branch are filfed with
tidal marsh where the land has not been reclaimed for construction
or other use. Southeast of Lumberton the South Branch divides
into Haynes Creek on the west, Little Creek in the center, and Cedar
Run on the east. Haynes Creek divides again near Medford, and
the minor streams, dividing again and again, constitute a far-reaching
bog system which is extensively utilized for cranberry culture. The
divide between this stream system and that of the great Mullica River
system. which drains to the Atlantic Ocean, occurs near Braddocks
Mill, the headwaters of the two stream systems originating in the
same large cranberry bog. Little Creek rises in Bear Swamp, in the
Pine Barrens, the main bog of which is 5 miles long and less than
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1 mile wide. Cedar Run also rises in the Pine Barrens in an intricate
bpg system the chief member of which has dimensions of approxt»
mately 3 by 2 miles. Joining Cedar Run in the vicinity of Retreat, is
Friendship Creek, which drains an involved bog system extending
nearty to Chatsworth, In several instances, divides between the
headwaters of the Rancocas and the Mutlica occur in bogs.

South of New Lishon is a bog measuring 3% by 1% miles, largely
planted to cranberries. This bog drains directly to Rancocas Creek
at Pemberton and into Cedar Run at Vincentown, by means of the
quaintly named stream “Stop the Jade”. The headwaters of the main
strearn of Rancocas Creek lie in a bog, devoted extensively to cran-
berry culture, which occurs between Whitesbog and Whitings. This
bog is 7 miles long and 234 miles wide.

A comparatively small part of Bear Swamp is devoted to cranberry
culture ; the remainder is largely covered by deciduous forest, although
tracts of white cedar forest are found. Peat is virtually absent from
the western half of the bog, but the eastern half contains a shallow
stratum of forest peat heavily admixed with alluvium and ranging
in depth from a few inches to 4 feet. Peat is absent in the shallower
parts, the organic layer consisting of forest litter. In the deeper
sections of the hog the macerated forest-alluvial peat contains 33 to 55
per cent ash; the nitrogen values vary from 1.02 to 1.75 per cent;
and the pH vatues from 3.5 to 4.7.

Considerable portions of the wet depression along Cedar Run are
devoted either to cranberry culture or to reservoirs holding water for
the fooding of the cranbesry lands. The wild part of the depression
is largely covered by deciduous forest, together with fairly extensive
tracts of white cedar. In the greater part of the depression the sand
extends nearly to the surface, peat is absent, and only forest litter
present. One to 6 feet of excellent forest peat, however, is found in
some sections. Abandaoned cranberry hogs are found in the region.

The large depression draining into Rancocas Creek near New
T.isbon and into Cedar Run near Vincentown contains relatively little
peat. Active and abandoned cranberry bogs are numerous. The wild
part of the area is largely covered by deciduous forest, although some
typical white cedar forest also occurs, particularly in the vicmity of
Ongs Hat where it is at present being lumbered. The forest peat at
Ongs Hat contains fairly high concentrations of ash (table 64).

. The widespread lowlands drained by the Cranberry and associated
hrooks into Rancocas Creek, near New Lisbon, contain the Whiteshog
cranberry bogs, some of the most important in the State of New
Jersey. 'These have been in existence for many years and the peat
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Y, o - TaBLy 64
) Proﬁle in cedar mmmf at Ongs Hat
Area 1, erld map 74.32-39. 54

Depth Moisture Ash
feet . Physical description , per cent percent  pH
0-1*  Brown macerated forest peat and alluvial 3
material ... ... e 87.5 273 530
14 Brown macerated forest peat ............ 889 . gg j;&

45 Brown macerated forest peat and sand . 729 ° 55,
56 Gray sand ... e ..

1 Nitrogen confent, 1.68 per cent.

in some of them, which must have been present initially, has
disappeared as the result of drainage, flooding and sanding.. Huge
cedar forests are found in wild parts of the bog, notably in the
eastern half. The towering white cedars form an impressive picture
where the forest is fringed by active cranberry bogs. In these low-
tands the peat varies from a few inches to 7 feet deep. Large areas
of flood plain are devoid of peat, the sand reaching to the surface.
The peat is representative of the southern white cedar forests (table
65).

‘ TaBLE 65
Profile in cedar swamp east of Whitesbog
Avea 2, Field map 74.28-39.56

Depth . - Moisture Ash
teet Physical description ) per cent percent  pH
0-1*  Drark brown macerated forest pe'at A o849 58 39
-4 Dark brown macerated forest peat contain-
ing reeds and sedges ......... ... eao... 86.9 3.3 36
4-5  Dark brown macerated forest peat and clay 87.0 266 38
5-7  Dark brown macerated forest peat ....... £9.0 87 4.4

78 Gray sand ..., .

1 Nitrogen content, 1.47 per cent.

Cohansey. Farest peat is found overlain by tidal marsh peat almost
everywhere in the Cohansey region. In one section of the fand-locked
marsh atong Cohansey Creek, between Lanning’s Wharf and Tindell's
Landing, a narrow arm, barely 100 yards wide, extends to the north
from the main body of the marsh. The peat in this arm extends
below 30 feet (table 66), 12 feet of tidal marsh peat overlying 18 feet
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or more or fresh-water peat consisting of forest peat and stumps.
One mile distant, at the southern edge of the tidal marsh, wood is
found even in the surface material (table 67).

TanLe 6§
Tidal wmarsh peat covering forest peat on Cohansey Creek

Area 2, Field map 75.18-39.22

Depth Moisture Ash

feet Physical description percent  percemt  pH
0-12 Clay, containing reeds and sedges ........ 65.0 84.1 5.3
12-22 Woody, reed aud sedge peat ............. B8.3 250 5.6
22-30 Woody, reed and sedge peat ............. 86.5 280 5.0

Bottom not seached ... oo, I veas e

TasLg 67
Forest peat pear edge of tidal marsh on Cohunsey Creck

Area 1, Field map 75.18-39.22

Depth ) Moisture Ash  Nitrogen
feet Physical description per cent per cent  percent pH

0~1 Macerated tidal marsh and forest
PEAT i 86.3 356 e 8.2

1-2  Macerated tidal marsh and forest
DAL oo 83.0 13.5 ceen 6.0

2-13 Macerated reed, sedge, and forest
171 U 926 6.1 2.19 50

13~15 Macerated reed, sedge, and forest

peat and alluvial material .... 233 192 456

787 e 46

o
e
o

(=
(74
wl

15-16 Sand containing woed .........

16-17 Sand ..o

Maurice River. The fresh-water peats of the Maurice region range
from a true forest to typical alluvial types, all gradations being present.
The type of peat actually found depends upon several factors, among
which may be mentioned the topography, the type of soil, and the
plant caver. An example of one of the best peats found well within
the limits of the Pine Rarrens, is that of Centreton at the headwaters
of Muddy Run {table 68). The occurrence of charcoal at various
depths in this bog indicates the possibility that it was burned aver
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during the peat-forming period. In other parts of this bog system
large amounts of alluvium have been deposited, the ash value reaching
62 per cent in one instance. The bogs and the afluvial plain of
Manantico Creek may be considered typical of the tributaries of the
Maurice River which emerge from the Pine Barrens. Little peat is
found above tide and that which is present is limited in depth and is
heavily admixed with mineral matter, not differing from that of
Muddy Run.

Tapy 68
Profile of Muddy Rup bog
Area 1, Field map 75.12-39.30

Drepth Moisture Ash

feet Physical description per cent percent  pH
0-1'  Forest Peat ....cuievevneniiiiiiieieinan 83.9 12.1 33
1-2  Forest Peat «vuvviinniniensiiinareninenn.s 87.0 51 3.3
24 Torest Peat .u.vceciiieriiiirininnniiinas 83.9 50 33
4-H  TFOTest DEAL vo'vvvnnvivarasinsncncacaranas 86.8 ‘ 6.5 37
T T

1 Nitrogen content, 2.44 per cent,

The largest expanse of bog in this region is found north of Union
Lake, above tide at Millville. The peat in this flood plain ranges
in depth from a few inches to 10 feet. The ash concentration varies
between 9 and 15 per cent and the pH values between 3.9 and 5.3.
The nitrogen in the surface stratum is 1.56 per cent.

Buckshutern Swamp drains into Maurice River near Port Eliza-
beth. The peat averages'3 feet in depth ; the ash varies from 14 to 81
per ceat, the pH irom 3.6 to 4.6, and the nitrogen in the surface
material was found in two locations to be 1.65 and 1.84 per cent
respectively. ‘

From the head of tide at Millville, to Delaware Bay, woody peat
is everywhere present, overlain by greater or lesser depths of tidal
marsh peat. All of the land-locked marsh was reclaimed in the past
but some of this has since been lost, probably through compacting
and flooding. In that part of the river valley west of Port Elizabeth,
7 feet of tidal marsh peat and clay were found to cover 5 feet of
woody and alluvial peat. In the same region, slightly above high
tide, is a small bog consisting of fresh-water peat overlying tidal
marsh peat, which, in turn, overlies fresh-water peat. The variation
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in pH values between the buried forest peat and the other strata is
of interest.

Cedar logs in an excellent state of preservation are found in the
vicinity of Port Norris where they have recently been mined in an
area midway between that community and Mauricetown. In marsh-
covered cedar bogs of this natyre, more accurate information can be
gained through the location of the stumps and logs by means of
probing, than by means of the peat material obtained by sampling,
inasmuch as the sound trees cannot be sampled readily by the usual
means and only the material surrounding the trees can be obtained,
The latter may consist of macerated remnants of the forest peat, per-
haps heavily admixed with the clay coming from more recent tidal
marsh deposits. Thus in a shallow section of the marsh which is
being mined of its logs (table 69), 4 feet of clay covers a 2-foot
stratum known to contain logs. Despite the presence of logs, the
material obtained in one sample contained 43.6 and 54.1 per cent ash.
The deeper strata were more representative of forest peat, the ash
values being 25.0 and 16.2 per cént respectively.

Tagik 69
Profile in tidal wiorsh comtaining cedar logs

Area 1, Field map 75.02-39.16

Depth Moisture Ash
feet Physical deseription per cent  percent  pH
04 Clay ......... s e reairire e ceer
.4—5 Macerated reed and sedge pcat and clay :
(logs Present) ...co.veoiieiiraiiiiises 821 43.6 39
5-6 Macerated reed and sedge peat and clay
(logs present) ....o.oioiiiiirniinnsns 82.3 . 54.1 3.2
67 Macerated woody peat and clay-....... 87.6 25.0
7-8  Macerated woody peat and clay .......... 89.7 15.2 49
89 Sand ... s ’

1 Nitrogen content, 1.29 per cent,

The tidal marsh reaches depths of 40 feet or greater; it tends to
thin near the edge of Delaware Bay, where shoals or barrier beaches
apparently were formed at some time in the past.

Dennis. Great Cedar Swamp is situated at the extreme southern
boundary of the Pine Barrens and constitutes one-of the largest and
potentially one of the most important cedar swamps in southern' New

NEW JERSEY GEOLOGICAL SURVEY



THE Coastarn PLAIN PraATS 221

Jersey. Some 6 miles long aud.l to Z miles wide, it extends to the
tidal marshes of hoth Delaware Bay and Tuckahoe River. Appm*n-
mately half of the bog is drained to the southwest by the headwaters
of Dennis Creek, the remainder draining to the northeast by way of
Cedar Swamp Creek. It contains forest peat of low ash content, to a
maximum depth of 10 feet. The stratum adjacent to the sand bottom
tends to consist of an admixture of sand ahd clay. In spite of the
extent of the bog, the analytlcal results obtained from a single profile
are quite representative (table 70). Great Cedar Swamp appears to
constitute a remnant of the huge white cedar forests which may once
have fringed the State and which are now, for the most part, buried
under many feet of tidal marsh peat and sand

. :TABLE 70
Profile of western portion of Great Cedar Swamp

Area 1, Field map 74.5-39.10

Depth : .- . Moisture Ash
feet Physical description " percent  pereent  pH
(~1' Forest litter and forest peat ............. 867 89 3.8
1-3  Torest peat ...... P §7.2 28 34

.3—6 Forest peat ......cvocevevnns e 8.0 g1 _3.6
_6~9 ﬁ‘orest peat e . .‘ ................ | 840 37.7 4.4
TGl FOTESt PEAL uevtvniiinriiin ey 74.6 512 4.8

10-11 Sand ....oooreiiiiiis e

1 Nitrogen content, 1.48 per cent,

Tuckahoe and Great Fgg. Above tide limits, which extend far
inland, a typical bog, possibly representing a former stream bed, is
separated from Great Egg Harbor River by low sand ridges. It
contains forest peat which varies ¢onsiderably in quality. In the
northern part of the bog the ash content is low ; whereas towards the
south, the alluvial material is high, having probably been carried there
by the several small streams which enter this area (table 71},

Babcock Creek enters the Great Egg Harbor River at Mays
Landing. Several bogs are found along this stream and its branches,
and the peaty material does not appear to differ from that found in
other bogs of this region. Near the juncture with Great Egg Harbor
River, the depth of the forest peat reaches 6 feet, with a clay and
sarid bottom.
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TasLg 71
Profile in Great Egg Hurbor River bog
Area 1, Field map 74.46-39.28

Depth o Moisture Ash

feat Physical description per cend per cent  pH
(-1 Macerated forest peat ........oiiiiians g4.5 104 4.5
1-3  Macerated forest peat ..., %1% 75 4.4
3-5 Macerated forest peat .......o.ciiiiien 82.6 12,5 43
5§ Macerated forest peat ... 88.5 17.4 46
6-8 Macerated forest peat and samd ... 804 374 46
BB Cravel ceeeraenrereratein e

1 Nitrogen content, 2,12 per cent.

Deep Run enters the Great Fgg Harbor River two-thirds of a mile
south of Weymouth. It heads 8 miles to the west in Landisville,
flowing through peat bogs of the forest type for the entire distance.
The bog is much wider than those to the south, the greatest width
being 1 mile. It contains, at least in part, excellent forest peat to a
depth of 9 or more feet. The surface vegetation is chiefly deciduous,
but large groves of white cedar also occur.

Approximately 3 miles north of Weymouth, adjoining Great Fgg
Harbor River, are the cranberry bogs of the Atlantic Cranberry Bog
Company. These are part of a large system of hogs, mostly in a wild
state. FExtensive cranberry bogs are also found just north of Mays
Landing, adjacent to the main river. These hags, as well as those of
the Atlantic Company, have been in use for many years, and the
torest peat which was once present has been destroyed or obliterated
by such use. A large part of the wild bog west of the cultivated lands
is devoted to the storage of water for the flooding of the cranberry
bogs. Fast of the Atlantic Cranberry bogs, the peat in the wild area
ranges {rom ¢ feet to a few inches of forest lifter; it is largely alluvial.
South of the Atlantic bogs, the peat, wherever it occurs improves in
organic content. Peat is not found throughout the area, large sections
containing only forest litter.

The peat found in the bogs along Watering Race Branch is of
better quality than that in most of the other bogs in the watershed of
the Great Egg Harbor River. Peat of good quality is found also in
the headwaters of some of the smaller streams, as, for example, 2
miles north of the Atlantic bogs. Here the mineral content for the
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2 upper feet of forest peat is little over 5 per cent. The nitrogen
content i 1.45 per cent.

The quaintly named “Penny Pot Stream”, heading in a large bog
near Winslow, flows through extensive bogs, partly used for the
production of cranberries, and enters the Great Egg Harbor River

" near its junction with the equally oddly named “Hospitality Branch”.
This is a many-branched stream heading near Janvier. The main
and tributary streams flow through narrow shallow deposits of forest-
altuvial peat, Some parts of the stream contain sand covered to only a
slight depth by forest litter. This is particularly true of the region
near the Great Fgg Harbor River, peat of fair quality being found
in the stream headwaters. As is commonly the case, the cranberry
bogs contain no peat. The peat of this area varies in ash content
between 7 and 80 per cent or more. The nitrogen varies from 1 to 214
per cent. The average pH values are about 4.0, although in one
nstance a value of 2.0 was encountered.

The Great Egg Harbor River flows through bogland from a point
near Berlin, a distance of 17 miles from the fork of Hospitality
Branch. South of the fork of Big Bridge Branch the flood plain is
narrow, but above this stream the bog widens to almost a mile in
some places. In the narrow terrace above the river, peat is absent
or consists largelv of alluvium. Where the valley is wider, the char-
acter of the peat changes; the alluvium largely disappears, and forest
peat takes its place. Close to the main stream, the peat contains
considerable ash, but this decreases away from the river. Thus, near
the entrance of Squankum Branch, 50 yards from the river, the ash
contents of the first and second feet are 35 and 79 per cent respec-
tively, whereas the peat in the low ground separated from-the river
by a sand ridge several hundred vards wide, contains at the same
depths, only 19 and 44 per cent ash, respectively. Still farther from
the river, the ash in the upper 3 feet averages only 12.5 per cent, the
nitrogen content is 2.47 per cent, and the average pH is 39.

Farther up the Great Egg Harbor River the quality of the forest
peat improves slightly. In the vicinity of Broad Lane, the upper 3-foot
stratum averages only 8 per cent ash. Stll farther north, above
Four Mile Branch, the ash content of the peat increases to 14 per
cent in the vicinity of Sicklertown. The percentage of mineral material
increases with the approach to the headwaters of the river, reaching
62 per cent south of Berlin.

- Mullica. "The Mullica River flows through extensive tidal marshes
from Green Bank, at the head of tide-water, to Great Bay. In many
places, wood of the white cedar type is found in these marshes under
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tidal clays and peat; in some instances, it is buried to a depth of 15
or 20 feet. White cedar and soft-maple bogs extend down the many
smaller streams entering the main river, and, sometimes, well out
into the tidal marsh. Thus, Wolf Run and other streams drain an
extensive cedar swamp west of Tuckerton which forms a broad
peninsula extending 14 miles from the mainland. Farther west, Bass
River rises in and drains more than 5 miles of cedar swamp and
cranberry bog. North of New Gretna, the Merrygold and Ives
Branches of Wading River drain a complex cedar (partly maple)
swamp. The forest peat in this bog is of good quality, and the
average depth of peat is greater than is commonly found. Cranberry
bogs, for the most part long abandoned and overgrown, remain as
evidence of former agricultural use.

One of the most notable bogs in southern New Jersey is along
the west bank of Wading River. It is more than 5 miles long, has
a maximum width of 3 miles, and bulges deeply into the tidal marshes
of the Mullica and Wading Rivers. Abandoned cranberry bogs are
found near the latter. Cedars, maples, and tidal marsh plants inter-
mingle at the edge of the salt marsh, and the scattered, stunted forest
plants gradnally assume height and dominance away from the river.
The area is not entirely occupied by peat; the sand rises to or ahove
the surface in many localities, The part of the bog adjacent to the
tidal marsh appears to be better drained than that lying farther
inland. The streams entering the bog have considerable fall. In the
spring and summer this survey was made the peat was exceedingly
dry to a depth of at least 2 feet. Here, over a region of hundreds
of acres, the cedars have been recently cut and the stumps have
rotted to a marked degree. This decomposition can probably be
attributed to the excellent drainage, for in the wetter areas of the
cut-over cedar swamps the stumps may persist for many years. In this
dry bog, the organic stratum appears to consist of fibrous forest litter
rather than of true peat, but the layer of litter is of far greater
thickness than is normally encountered in the forests of the region,
averaging over 2 feet. It appears probable that the forest litter
can be readily removed and might possess value for the mulching of
acid-loving plants.

The greatest depth of peat encountered in the cedar swamp was 10
feet. Tn one typical profile, the 6 feet of forest peat covering the sandy
bottom averaged © per cent ash and 1.63 per cent nitrogen, with a
pH of 3.7. Tt is of interest to contrast these values with those of
the peat found in the adjacent tidal marsh. At one location, for
example, 5 feet of tidal marsh peat, with an ash content greater than
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The stream called “Head of Tranquillity” enters Wading River
from the east at a point 3 miles north of Harrisville, Three miles of
cranberry bogs fill a large part of the basin of this stream. Sand,
sometimes covered lightly by forest litter, is commonly found in the
wet depression. When peat occurs, it is mixed with considerable
alluvium and its maximum thickness is only 5 feet. The ash content
ranges between 17 and 83 per cent, and the pH between 3.2 and 3.7,

Shoal Branch of Wading River joins the latter at Speedwell and
extends almost to Union clay works, 8 miles distant. Cedar forests
line the main stream and its tributaries. Peat is not found every-
where, but where it occurs it may be of good quality, although
extremely acid. One profile, 4 feet deep, had an ash content of 9 to
12 per cent and pH values of 2.0 to 3.8. The nitrogen content of
the surface stratum was 2 per cent,

A bog 5 miles long with a maximum width of 2 miles occurs east
of Chatsworth, Jones Mill, and Speedwell. Peat is virtually absent
from this flood basin, which is largely, covered by déciduous forest.
A large bog, lying along Gates Branch and 2.miles north of
Chatsworth, contains 1 or 2 feet of forest and alluvial peat.

Four miles south of Speedwell, Shoal Branch is joined by a stream
flowing from the north. Along this stream and its tributaries, for a
distance of 7 miles to Harris Station, are found cedar forests and
cranberry bogs, both productive and abandoned. Litele peat is present,
however, and sand fills the valley bottom,

Along the west bank of Mullica River, southeast of Batsto and
northwest of Chestnut Neck, are found extensive cedar, or cedar and
maple swamps. South of Green Bank, these bogs fringe the tidal
marsh, which contains cedar stumps in many locations, both on and
below the surface, showing that the marsh has encroached on the
forest.

Mullica River divides into several branches in the vichnity of
Batsto of which one, Batsto River, rises at Hampton Gate, far to
the north, in a fan-shaped series of large cedar and deciduous swamps
which are utilized to a considerable extent for cranberry culture.
Another, Atsion River, rises near Piper’s Corner and flows in a
southeasterly direction through cedar swamp and sandy flood plain.
The Mechescatauxin Branch flows through a great expanse of bog-
land, 15 miles Jong and attaining a width of 114 miles, the headwaters
rising in the region between Chesilhurst and Braddock’s Mill. Only

a small part of this is underlain by peat, however, for sand rises to '

and above the surface in much of the region. Productive cranberry
bogs are numerous and there are also many abandoned hogs.
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45 per cent, is superimposed upon 9 feet of forest peat, averaging
only 16 per cent ash: The pH values were 5.7 and 6.3 respectively.
The average depth of peat in the tidal marsh is greater than that
of the peat in the wetter parts of the cedar swamps. The latter,
however, is deeper than the peat in the drier parts of the swamp.
A large cedar swamp drains into Wading River from the northeast,
in the region between Bridgeport (now called Wading River) and
Harrisville. Part of the northern end was once a cranberry bog, but
has long been abandoned. North of Harrisville and along the whole
length of Oswego River and its branches, are extensive and interesting
cedar swamps. At Harrisville a {factory was once located in which
paper was manufactured from the reeds or sedges that grew in the
marshes of the vicinity. Ascending the river from Harrisville, one
finds the cedar swamp spotted with peat, sand displacing the peat in
many places until the Pappoose Branch is reached. Just above this
point large cranberry hogs and their associated water storage ponds
are encountered, and the peat areas become larger as compared with
the pure sand areas. The broad expanse of bog in the vicinity of
Martha contains more peat than sand, the greatest depth of the forest
peat being 4 feet. North of this region, peat is virtually nonexistent
until Penn Place is reached. In the vicinity of the large cranberry bog
previously cited, the forest peat may reach depths of 7 feet (table 72),

Tasry 72
Profile in cedor swamp on branch of Wading River

Area 1, Field map 74.26-39.44

Depth Moisture Ash Nitrogen

feet Physical description per cent  percent  perecent  pH
0-1 Forest peat ......... e 88.0 129 1.58 36
1-3 Forest peat .........ccceuinins 929 10.8 . 37
3-5  Forest peat ......oivveiavrinan 88.7 3.9 I 37
57 Forest peat «......... RTINS 88.9 7.1 117 37
7-8 Sand .......iienien e

In the vicinity of Cedar Grove, the peat maintains its depth but
is admixed with considerable quantities of alluvium. The first 3 feet
of a 6-foot profile contained 29, 37, and 46 per cent ash, respectively,
with pH values of 4.4, 3.9, and 40. The nitrogen content of the
surface material was -1.94 per cent.
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An almost unbroken expanse of white cedar forest fringes a region
between West Creek and Barnegat having a length of 8§ miles and 2
maximum width of 2 miles. Cedar logs and forest residues are
encountered under the tidal peat in many places, showing that the
forests were much more extensive in the past than now. In the
vicinity of Mayetta, for example. submerged logs are found from
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the edge of the forest to Mud Cove, a distance of nearly 2 miles. The
cedar forest peat in this region has a maximum depth of 6 feet. The
upper strata may contain alluvium (ash in one instance 13 per cent),
and the lower strata very little ash (2 to 5 per cent). The nitrogen
content is less than 2 per cent and the pH values range between 3
and 5. The tidal marsh peat, even where stumps are encountered, is
apt to be very high in clay (50 to 85 per cent ash). The nitrogen
values are correspondingly low (figure 40).

North of Manahawkin, where the white cedar forest is 2 miles wide,
the depth of the forest peat may be greatly in excess of that of the
tidal peat (table 73). "This is further illustrated in figure 41.

TaBLE 73
Profiles in Manahawkin cedar foresi and tdal marsh

Areas 1 and 2, Field map 74.14-39.42

CEDAR FOREST

Depth Moisture Ash

feet Physical description ber cent percent  pH
02" Macerated forest peat ................... 904 12 4.6
2-6  Macerated forest peat ................... 90.0 47 50
6~7  Macerated forest peat .......... e 30.8 8.1 57
7-11 Macerated forest peat ................... 904 79 6.0
=12 Sand Lo

TIDAL MARSH

0—2 Tidal peat and clay ............ e 79.2 61.2 4.8
2-3 Tidal peat and clay ..................... 83.6 50.0 4.8
34 Tidal peat and clay ..................... 75.5 53.0 S4
-5 Band ...l e

1 Nitrogen content,#1.83 per cent.
? Nitrogen content, 1.07 per cent.

The narrow streams which flow into the coastal white cedar forests
and tidal marshes are almost invariably separated from the coastal
waters by dams. These may impound lakes or may serve merely to
permit flooding of cranberry bogs during the winter months. In most
cases a whole series of low dams, many of them earthen, are found
at various levels ascending the stream. In some cases, cranberry
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bogs have been abandoned, but the former reservoirs remain as lakes,

Barnegat. Cedar Creek, entering the bay near the Village of Cedar
Creek, may be considered typical of the streams of the Barnegat
drainage region south of Toms River. Much of its course is through
white cedar forests. There are extensive cranberry bogs at Double
Trouble, above which the stream forks into the Middle and Factory
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Cross section of white cedar swamp and tidal marsh between Mayetta, Beach View, and Flat Creek.
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Branches. Most of the forest peat along this stream and its tributaries
is fairly deep (8 feet) and of excellent quality. The ash varies only
between 3 and 20 per cent, even though some of the tributaries flow
through sand banks, The nitrogen content ranges from 1.75 to 2,25
per cent, and the pH from 3.0 to 5.0 (plate XIV).

The most important peat deposits along Toms River are in the
headwaters of Ridgeway Branch. Toms River and such subsidiary
streams as Union Branch, Daves Mill Branch and Manapaqua
Branch, possess narrow flood plains which are filled chiefly with
alluvium. Only a little peat is found along the streams of this system. -
Cranberry bogs, both abandoned and productive, are fairly numerous.
Both cedar forest and deciduous forest are found along the streams
of this system, which lies wholly within'the pine-barren region.

Even along the several branches of Ridgeway Branch, where, for
a distance of 6 miles, cedar or cedar-deciduous forests occur along
the broad, flat valley, peat is present only in places, Where it occurs
it may attain depths of 7 feet. The ash content may be as low as 5§
per cent; the pH ranges between 3.0 and 4.0; and the nitrogen is
usually below 2 per cent.

Metedeconk. The Metedeconk has relatively little tidal marsh along
its shores, the largest area being that which extends south to Kettle
Creek, Many of the long, narrow valleys in which the intricate
network of streams flow contain forest peat that is high in organic
matter, but some of the streams flow through alluvial beds or peat
deposits, the surfaces of which are composed of alluvinm.

A tidal stream enters the Metedeconk at Wardells Neck. It rises
almost 3 miles to the north and flows through mixed cedar and
deciduous forest until it enters the marsh, The tidal marsh peat
contains large quantities of clay and sunken logs. Some of the strata
are typically forest, modified by tidal clays after submergence. The
white cedar forest peats in the higher levels of the basin are found
to attain depths as great as 6 feet. Here the stream has covered the
peat with alluvium. A profile 4 {eet deep, showed for the surface
stratum 93 per cent ash; for the second foot, 25 per cent; and for
the third and fourth, 16 and 48 per cent. Downstream the allyvium
appears to have heen exhausted, for in one profile, 5 feet deep, the
ash content was less than 10 per cent at all depths. In this same
profile the nitrogen varied between 1.58 and 1.75 per cent, and the
pH from 4.1 to 6.0.
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CHAPTER V
Sart Marsurs aNp ArLuviar PEaTs

The salt marshes in New Jersey have long attracted the attention
of the naturalist and the practical farmer. It was not until the end
of the last century, however, that attempts were made to throw light
upon the origin and nature of these formations.

The peat formations in the salt marshes occupy a unique place
because of the long and indented coast line which they fringe. The
rivers bring down to the sea large quantities of sediments and when
these come in contact with the salty waters, they are precipitated and
especially the colloidal particles. A characteristic association of plants
develops in these areas and, in time, they are converted into a high
ash-containing peat. This type of peat formation is aided by the
barrier beaches which the sea continuously builds up, as well as by
the slow subsidence of the land. The process is also aided by the
action of the tides which supply a large part of the inorganic materials
in the peat.

The term “marsh’” was intended to designate a low, wet, treeless
area, usually covered by standing water and supporting a growth of
coarse grasses. Marshes have been subdivided into (a) tidal marshes,
broad stretches of low-lying and almost treeless land along the coast
which are inundated by rising tides, and (b) fresh-water marshes,
near the heads of tidewater estuaries where fresh water is backed up
over the marshland by each rising tide (11).

The nature of the accumulated material in tidal marshes shows little
variation. The surface layer usually consists of a matted, partly
decomposed mass of plant material, commonly consisting of eel-grass
and roots, which is filled with grayish silt or clay. This accumulates
and gradually a soft sticky mud or clay is produced which constitutes
the main portion of the subseil {11).

FORMATION OF SALT MARSHES

According to Chapman (19), two theories gradually evolved to
explain the formation of salt marshes along the Atlantic Coast: (a)
Shaler’s (85) and (b) Dawson and Mudge’s (71). According to
Shalet’s theory, the lagoons become silted and covered by eel-grass
which induces further silting; thus the ground finally becomes high
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enough for marsh grasses to grow out from the shore. No movement
of the coast in relation to mean tide level is involved, and the depth
of the marine marsh deposit cannot be more than the maximum tidal
range except where there are local depressions in the subsurface.
Dawson and Mudge's theory is based on coastal submergence.
According to this theory, the gradual accumulation of material con-
tinues during the process of submergence, thus enabling marshes to
develop. The depth of the marsh deposit in the older parts tends to
be mote than the maximum tidal range, and gradual transitions are
found between salt marshes and fresh-water peat formations.

A large number of factors which controf the flora and fauna of
the salt marshes, as well as the rate of decomposition of the plant
residues and the nature of the resulting peat, enter into the formation
of salt marshes. Among thesc factors, the following have received
the greatest attention (63, 19): salinity, tides, drainage, aeration,
water table, and rainfall. Consideration has further been given (70)
to the height of the marshes, proximity of creeks, physical character
of the mud, slope of the ground, distance from the sea, ard presence
or absence of vegetation. A brief summation of the factors resulting in
the formation of salt marsh follows.

At first, eel-grass beds are formed, the water above the level of
the grass continuously bringing much sedimentary matter. As the
tide falls, the plants became entangled and held until they gradually
sink to the bettom. Each tide contributes some sediments which
make the water shallower. After the bed has risen to a point where
it became dry at low tide, the eel-grass gives place to other seaweeds
and grasses. Frequently, as along the New Jersey coast, the eel-grass
stage may he omitted, and extensive salt marshes have been formed
directly on sand. If a constant connection with the sea is maintained,
the salt marshes gradually win the ground from the sea. These
areas become completely occupied by salt marshes except for the
streams.

., In examining the strata of a Chamaecyparis bog at Woods Hole,
Massachusetts, Bartlett (6) recognized three distinct zones: (1) a
Zostera stratum, followed by (2) a Spartina glabra stratum as the
bog became built up to a high tide level, and (3) a Srarting patens
and Funcus gerardii layer. The fresh-water flora of thig bog, which
was cut into at one end by wave erosion, was killed back for a
considerable distance from the sea. In some cases, the peat was
found to extend 16 feet Delow high tide level. When peat began to
form in the bog, the floor of the depression must have been 16 feet
higher than at present. By Shaler’s estimate of peat deposition of
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one-tenth of an inch a year, about 2,300 years would have been
required for the growth of 16 feet of peat below high tide level, and
the 3 feet above high tide level. The subsidence must have been
during this time at a minimum, namely, about 8% inches a century.

Johnson (49) also estimated that it took 2,000 years for the
Coastal Plain marshes to develop, which compares favorably with
the figure obtained by Chapman (20) of 2,290 years, before the
Juncus gerardii stage is reached (figure 42).
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Fie. 42, Diagram showing distribution of plant zones on a New England
marsh (from Chapman},
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4

The mechanical composition and the organic content of some typical
English salt marshes have been determined by Chapman. The chloride
concentration in summer may be as high as 7 per cent in some of the
salt marshes, due to long periods of non-tidal flooding with conse-
quent evaporation. According to McAtee (62), salt marshés reach
their best development where the coast has long been slowly sinking.
The extent of these marshes indicates the degree to which the low-
lying shores and the estuaries of streams are being “drowned”.

A detailed study of the vegetation of the salt marshes in New
"Jersey has been made by Harshberger (41, 43). He brought ont
the fact that the natural, undisturbed surface of the salt marshes of
the Atlantic Coast is fairly uniform in character from Cape Cod to
the mouth of Chesapeake Bay.

As a result of the action of strong eddying currents of wind blowing
across the salt marsh, the grasses and other plants become matted
and twisted so that the marsh surface has a billowy appearance,
with extensive areas of erect marsh plants and depressed portions
of prostrated grasses. High tides bring in dead stems, leaves, and
other remains of marsh plants which are deposited on the surface
of the living salt-marsh plants, especially in the hollows of the grassy
surface which have been caused by the wind. With tidal retreat,
the drifted material tends to smother the growing plants beneath,
and their decomposition sets in. The underground parts of the planis
and the surface of the salt-marsh sod, which is above the permanent
ground water level, are also said to be attacked by bacteria, thus
restlting in depressions in the salt marsh which vary from a few
square feet to more than an acre in extent. These depressions
tsually have steep sides and become filled with water at high tides,
thus giving rise to the typical salt-marsh pools.

FAUNA OF SALT M.ARSHES

The salt marsh may be looked upon as the meeting place of fresh-
water and marine faunas. As a result of prolonged acclimatization,
a specialized brackish water fauna has evolved, much of which seems
to have become incapable of living for any length of time in its old
environment. A similar specialized fauna is found ‘in estuaries,
land-locked seas, lagoons, and salt marshes all over the warld, and,
to a lesser extent, in inland saline lakes. In temperate regions the
number of species forming the community is relatively small, but
in tropical waters it is very large (65).

’
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SALT MARSHES IN NEW JERSEY

A careful computation of the tide-marsh areas of the State has
been made by various geologists and engineers (90, 91, 101). Their
reports state that the tide marshes comprise 296,500 acres and consist
of clay, clay mixed with peat, and peat alone. The marshes may be
divided and described as follows, proceeding from north to south :

1. Hackensack and Nework Meadows. This group comprises the
tidal marsh extending from Newark Bay northward,

. ..in a belt five miles wide, stretching west from the Hackensack River to
the Arlington ridge. To the north the belt is cut into two parts by a tongue of
upland at Secavcus, and the Snake hill marks the southern end of:this uplift
in the meadows. Englewood and Hackensack are ahout the limits of this tract
of marsh land. The meadows southeast and south of Newark and bordering
Newark Bay on the west to Elizabeth, are properly a part of this natural
division. The Passaic and the Hackensack rivers flow through tidal lands and
reach the Newark bay in it.

This area covers 26,890 acres.

2. Kill von Kull and Woodbridge Meadows. This marsh of 4,252
acres is irregular in width and extends from Elizabethport southwest
to Perth Amboy. Woodbridge Creek flows through it.

3. Raritan River Meadows. These marshes extend over 4,715
acres. They cover the area from New Brunswick to the mouth of
Raritan River in a continuous belt of tidal marsh land. They also
extend along South River to Old Bridge. )

4. Cheesequake Creck, Matawan Creek, and other small tracts on
Raritan Bay, forming indentations of the upland, from 1 to 3 miles
long, roughly triangular in shape, and comprising 3,582 acres:

5. Atlantic Coast belt, embracing the largest group of marshes
in the State. Small marshes are found along the banks of Shrews-
bury River and its tributaries where they widen into shallow bays.
The largest marsh stretches southward from Point Pleasant and is
continuous to Cape May, with wide arms running up Mutlica and
Great Egg Harbor Rivers, and with shorter and narrower strips
along the smaller streams. Along the southeastern end of Burhngton
County and the eastern side of Atlantic County the marshes are
wider, being 5 miles across from Absecon to Atlantic City, and
nearly 4 miles wide soutbward to Cape May. This area of tidal
marsh comprises 151,012 acres.

6. Delaware Bay and Delaware River. This is the second largest
group of marshes in New Jersey. They are separated into several
areas along the larger creeks and tributaries of the Delaware, from
Crosswicks Creek, near Trenton, south to the bay: The marshes
are generally narrow, but in some cases they extend up the stream
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several miles, The total marsh area along the Delaware comprises
26,767 acres from Trenton to- Salem, and between Salem and Cape
May, 79,282 acres. -

TasLE 74

oy omposition of eastern New Jersey tidel marsh peat, etther entively alluvial or
with fibrous or colloidal layers

Depth  Moisture Ash Nitrogen

Drainage region feet  percent percent  percent pH
Barnegat ................. . 0-1 68.3 65.9 0.96 3.5
34 76.7 70.0 cens 40

89 629 85.5 4.6

Barnegat ................... C0-1 38.6 86.8 ceen 56
2-3 737 717 0.79 5.1

45 64.1 82.3 vene 58

Barnegat ................... -1 69.1 76.8 0.65 5.8
2-3 59.2 90.2 P 70

4-5 331 70.7 7.0

Hackensack ................ 0-1 61.2 68.2 0.94 40
. 3-6 76.2 63.6 108 6.0

Metedeconk ................ -1 86.9 354 151 52
34 90.0 29.9 vere 54

12-13 . 874 98 1.43 5.5

Passaic ...............0.... 0-1 778 481 1.75 4.5
2-3 84.7 54.4 et 50

4-5 69.5 e 3.9

PassaiC . .oiiiiiiiiiaea. 0-1 338 921 .70
2-3 77.5 60.0 70

5-6 82.8 50.0 7.0

Passaic .............oooi... 01 775 65.9 115 57
56 723 63.7 e 5.7

&9 88.5 260 1.80 6.1

Rahway .............. el 0-1 714 449 52
2-3 884 378 55

5-5 90.1 35.4 6.3

Raritan ...... e - 01 74.1 66.4. 3.8
34 83.5 51.5 23

6-7 59.4 81.0 34

Raritan —......oooiveiinn.. 12 694 468 40
Rardtan ,................ . -1 63.8 8L.5 - (.68 64
2-3 78.1 494 163 6.2

4-5 54.1 859 0.34 6.4

Raritan ......... e 01 01 815 57
N 4.5 59.1 © 872 6.2

© 67 84.5 43. 148 . 59
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It the marshes comprising the Newark and Hackensack Meadows,
the peat usually contains varying amounts of well-preserved fibrous
material of the sedge and reed type, as well as a large amount of
alluvium, Some representative chemical analyses of some of these
peats are recorded in table 74. The ash content drops below 26.0
per cent in only one instance (i.e. 9.8 per cent) in a layer of reed
peat. Seventy-four per cent of the analyses show 50 per cent ash
or more, and some, even as high as 80 to 90 per cent. Tatal nitrogen
is low, never being above 2.0 per cent and frequently being as low
as 0.3 per cent,

T spite of the fact that the sea-water with which these peats are
continually flooded is alkaline, or about pH 8.0, the peats are usually
acid in reaction. This is due to the reduction by bacteria of the
sudfate in the sea-water to sulfide, a process which results in an
increase in acidity. The pH values of the peats range from 2.3 to
7.0, the majority falling hetween 4.0 and 6.0.

The major areas of the southern marshes examined lie along the
large rivers, such as the Great Egg Harbor and Maurice, and their
tributarics. These streams are tidal, the effect of the tide decreasing
as one proceeds inland. Because of this, the fresh-water swamps
are found to merge with brackish marshes, and the latter with the
true salt marshes. In the brackish marshes, the salt content is often
not sufficiently high to suppress the growth of all trees; consequently
a mixed vegetation of salt grasses, coniferous and deciduous trees,
and sometimes mosses, inciuding sphagnum, is found. The peat is
mainly of sedge and reed origin, with a large admixture of alluvium
washed in by streams and tides. Forest peats are commonly overlain
by peats of tidal origin. The ash content is invariably high, except
in the few isolated layers of fibrous sedge and reed or forest peat.
Over 82 per cent of the ash analyses (table 75) are above 50 per
cent and they frequently range between 60 and 80 per cent. The
nitrogen content is low except in one area where concentrations of
242 and 2.47 per cent were recorded. The pH values range between
22 and 7.3, and are evenly distributed above and below pH 5.0.

The salt-marsh peats having a forest peat layer are found to range
in size, in the northern areas, from 200 to 2,500 acres, with an
average depth of 8 feet. The vegetation consists uniformly of sedges,
reeds, and cattails, with the remnants of a dead forest in one area.
These areas are all found along the Hackensack and Passaic Rivers,
and are very similar in nature. Since the cedar forests will not grow
in tidal waters, the presence of a forest stratum indicates that either
the land has sunk or the water level has risen. It seems probable
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TanLe 75

Composition of southern New J ersey tidal morsh peats, either entirely alluvial
or with colloidal or fibrous layers

Depth  Moisture Asgh Nitrogen

Drainage region feet  per cent per cent  percent pH
Cohansey ......o.o.vininns -1 75.8 69.4 26
4-5 72.7 66.3 3.3

8-9 70.1 67.7 42

Cohansey .....cooivninr.... 34 69.7 70.3 4.5
&9 69.1 67.4 43

12-~13 64.9 777 - 52

Cohansey ..., ....coovven.s 9-10 88.5. 17.7 1.83 4.7
10-11 87.0 440 P 43

Dennis .ovvvsniiiiiiannnnnns -1 776 74.8 0.96 4.5
45 736 788 v 49

13-14 70.5 728 38

15-16 824 398 87

19-20 43.3 15.6 7.1

Dennds . .oiivvrnrciariananes 36 79.1 757 v 55
1112 85.3 42,6 1.15 58

15-16 794 557 vees 5.9

Dennis ..ovvtviiniriierinean -1 788 57.9 132 62
2-3 58.0 80.7 veen 58

Denniis . .vuuvarierenreinann 0-1 62.0 814 042 64
56 530 97 P 8.9

9-10 63.1 80.0 [ eees 6.9

Dennis ....o.oiviiirinnnn -1 78.0 55.1 127 36
1-2 85.4 48,0 cees 4.7

Lower Delaware ............ 6-7 7448 54.5 3.7
9-10 78.9 54,3 2.2

15-16 69.9 787 40

Lower Delaware ............ 0-1 7.8 81.8 cens 6.0
7-8 84.6 314 242 6.3

0-10 83.8 182 247 70

Lower Delaware ........... <23 84.1 38.4 57
67 69.3 78.1 48

10-11 889 40,5 v 5.6

Maurice ....viivianennnnn. 2-3 752 61.4 103 . 42
6-7 79.0 706 ceen 4.5

10-11 854 28.7 40

Tuckahoe .....vv.vviiiienn. -1 39.1 834 e 48
67 8.8 59.4 (.81 4.5

9-10 81.4 54.8 - 44

Tuckahot ...ovivvvnviniinen -1 64,1 713 0.73 26
5-6 75.6 70.5 ciee 3.7

12-13 75.9 6.4 e 33

Tuckahoe .............v.... =1 65.0 76.8 3,68 47
6-7 60.8 826 . 49

12-13 70.5 630 vee. B3

16-17 63.8 62.8 0.71 59
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that the former exptanation is correct. The peat is typically salt
matsh, except for the woody layer, as brought out in table 76. 'The
ash eontents are high in the alluvial layers and much lower in the
woody layers. Correspondingly, the nitrogen values are low n the

TaBLE 76

Composition of New Jersey tidal marsh peat with forest layer

Depth  Moisture Ash Nitrogen

Dirainage region feet  porcent percent  percent  pH
Barmegat ...o.vovvencaanciaes 0-1 789 10.9 4.1
34 762 63.0 49

Barnegat ..o.o.iiveceeioiiins -1 61.1 78.5 0.55 ]
4-5 86.8 364 1.79 43

89 84.6 37.6 ces 6.0

Barnegat -...ooiiiiiiiie (-1 81.0 129 cees 4.3
1-2 83.5 34 1.51 48

3-4 67.9 65.6 . 4z

Hackensack ..........covvin 0-1 76.5 | 61.5 e 42
4-5 84.8 369 1.60 54

67 89.6 177 1.39 5.6

Hackensack ... .vveeiiinns 0-1 66.4 713 e 4.1
5-6 88.7 291 215 6.3

7-3 813 141 275 6.0

Haekensack o, ovvenininnns -1 85.0 jo.4 171 5.8
4-5 92.9 11.3 e 6.4

7-8 90.1 122 a0

Metedeconk ..o -1 0.6 82.5 G.51 6.1
2-3 80.2 216 1,72 3.3

4-5 856 272 1.70 5.5

Metedeconk . .vvviviainiin. 1-2 88.5 7.6 1.64 4.3
45 824 34.3 1.30 47

Metedeconk .......ccoaniinn -1 88.3 36.2 2.37 3.6
2-3 83.6 16.6 1.10 38

4-5 75.5 58.8 0.58 44

Metedeconk ....ovieniiiiian -1 81.4 15.3 206 4.1
2-3 67.6 54.8 051 5.3

Metedeconk ... .0 0-1 854 13.8 1.49 42
2-3 1.3 21.5 1.00 47

4-5 68.1 71.2 . 4.2

Passait ...eiiiiricnaienes v 0-1 86.0 25.2 2.28 50
34 87.5 223 - 5.5

6-7 854 56.2 38

Raritan ...vvvvinvaneeereons -1 74.2 457 1.04 4.8
2-3 78.2 51, 0.72 4.2
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former and much higher in the latter. The pH values are typical of
the salt marsh, ranging from less than 3.5 to-6.5, and usually lying
between 4.0 and 5.5.

In the southern regions, the salt marshes are found to range in
size from 20 to several thousand acres, with an average depth of
5 to 6 feet. The vegetation is similar to that of the other marshes,
and the peat is also similar. In many cases the forest stratum is
deep, indicating that at one time the land level was much higher
than at the present time. Inm some areas, however, the forest peat is
on the surface or is continuous from the surface to the bottom., In

-these cases land submergence has been recent. The forest layers

are invariably much lower in ash and higher in nitrogen than the
accompanying tidal formations (table 77). About 68 per cent of the
ash values are below 50 per cent. The nitrogen values average about
1.7 per cent and vary hetween 0.58 and 3.11 per cent. The pH
values range between 2.3 and 7.0, most of them being 4.5 to 6.0

The marshes along the Delaware vary in size from 10 to 400 acres
and have an average depth of about 7 feet with a maximem of 20 |
feet. Although they are flooded by tides, the water is not saline
enough in ali cases to suppress completely the growth of shrubs and
trees. Consequently the vegetation consists of reed and sedges, with
shrubs and trees in the more elevated areas. In the past, mmch of
the land was diked and used for agriculture. Now, however, most
of the dikes have broken, and farming is practiced in only a few
isolated areas. Some of the land is now used for pasture. The peat
is of the typical salt-marsh variety, containing a large amount of
alluvium usually mixed with rather well preserved residues of reeds
and sedges. The ash is high except in a few cases. The nitrogen ts
low, usually less than 1 per cent, and the reaction is in most cases
very acid. '

A few of these marshes have a forest layer about 10 feet deep.
Several of these are found along the tributaries of Delaware River,
but in most cases enough alluvium has been deposited to make the
ash content rather high,

FRESH-WATER ALLUVIAL PEATS IN NEW JERSEY

The group of marshes or bogs along the lower Delaware forms
the tramsition group between the fresh-water alluvial bogs and the
salt marshes, The process of peat formation or “paludification” of
flooded lands has been described by ecologists (16, 17, 2).

Alluvial peats have been found in all sections of the State. In
the north this type of peat usually occurs along the banks of streams
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TapLy 77

Composition of tidal marsh peats i southern New Jersey, of alluvial type
with forest layer

Depth  Moisture Ash Nitrogen

Drainage region feet  percent percent  percent P

Cohansey . .vcvveineiiannans 56 784 41.8 s 51
9-10 00.2 167 i.38 57
11-12 858 9.4 J. 58
13-14 85.8 30.6 55
Cohansey .. ..ovvviinnnennns 0-1 66.4 823 54
29 636 85.9 5.6

13-14 88.3 258 50
27-28 86.5 28.0 50
Cohansey .veevnirrcinanines 2-3 77.0 49.1 1.34 56
: 34 834 16.4 221 4.4
10-11 86.1 60.6 ces 5.6
Dennis .. .oooviiiiiiiina -1 848 40.8 19
2-3 878 156 50
5-6 85.2 574 53
TIEOMS i iiininnrnaranns 0-1 85.9 370 1.41 59
4-5 89.5 16.0 caes 50
5-6 80.4 47.8 54
TIennis .vvivinrercsnrsiirines 4-5 815 61.6 4.7
13-14 87.7 337 6.0
15-16 39.0 772 7.0
Lower Delaware ........... 0-1 81.1 370 2060 4,1
1-2 333 222 cee. 4.5
3-4 R8.1 286 46
Lower Delaware ........... 1-2 880 - 14.8 168 5.1
3-4 89.2 16.3 3.1 54
67 912 146 v 56
10 84.0 36.1 48
Maurice .....vvviniinnaan.s 2-3 83,0 60.9 - 4.3
3-4 36.6 209 1.73 4.4
4-5 87.1 64.2 - 5.9
Maurice . o.vvriiiniiiaas 4-5 66.8 79.5 .58 .45
! -8 85.5 144 1.08 43
11~12 62.8 40 e 4.0
Tuckahoe ....civiiarinians, 1-2 9.1 2.3 1.99 5.6
34 858 260 s 4.8
6-7 8s. 414 5.4
Tuckahoe ..voiniiiaisnnans -1 70.5 7.7 e 38
. 2-3 87.9 194 167 42
4-5 729 58.9 . 47
Tuckahoe ..vveviireriinanes 0-~1 87.9 17.0 223 4.6
2-3 2.7 8.2 v 5.0
4-5 86.8 50,6 47
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~where periodic flooding has deposited alluvial material. The peat

is characterized by a high mineral content, and this is mixed with
organic material in a colloidal state or in the form of residues of
sedges, wood, and similar materials. In the two areas where extreme
depths were recorded, layers of colloidal, woody, and sedimentary
peat were found, but the ash content was always very high, ranging
between 20 and 85 per cent. _

In the eastern part of New Jersey, alluvial peat deposits range
in size from 2 to 600 acres, with an average depth of 3 to 4 feet, and
maximum depths of 14 feet. Some of these are entirely alluvial or
have a colloidal layer, whereas others have a forest layer. "Mast of

Tawry 78

Composition of fresh-water alluvial peats, with forest laver

Depth  Maoisture Ash  Nitrogen

Drainage region feet  percent percent  percent pH
Barnegat .......oi0evuinnn.. -1 834 144 217 38
‘ 2-3 67.3 64.7 cras 4.7
Barnegat ................... 0-1 66.4 63.9 et 43
2-3 85.0 4.1 1.28 4.4

Metedecank ................ -1 45.3 69.7 036 59
34 88.1 267 1.23 54

6-7 02 70.5 0.52 58

Metedeconk ,..... fereraenas -1 37.6 819 0.45 6.0
67 775 442 101 6.1

9-19 712 605 1.07 58

Metedeconk ..., -1 518 820 (.56 54
2-3 B6B 36 1.27 53

Metedeconk ................ -1 659 82.8 0.54 6.0
45 857 169 2.34 6.0

9-10 7Z8 67.7 0.72 58

Metedeconk ................ -1 332 93.2 Ceae 54
2-3 84.7 158 132 4.4

Metedeconk ................ 12 864 130 172 4.5
: 34 807 522 vaen 53
Metedeconk .,.............. 1-2 234+ 243 1.28 45
36 76.5 55.2 e 4.0

Raritan ................ e (1351 67.0 366 1.68 4.2
3-4 85.0 228 A 48

67 84.4 360 s 4.0

Raritan ........c.cvianes, 0-1 61.4 738 .60 4.3
2-3 730 50.9 1.00 4.9

56 570 823 0.28 5.5
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the deposits are in a wild condition but are used for pasture; few
are cultivated. The surface vegetation is much the same as that
described for the forest peat areas, although no sphagnura was
observed. As would be expected, the ash in these peats is very high.
The nitrogen ranges from about 0.5 to 1.5 per cent, except in one

7

TapLg 79

Composition of fresh-weter alluvial peat in southern New Jersey

(a) Allsvial or with colloidal or fibrous layers

Depth  Moisture Ash  Nitrogen

Drainage region feet  percent percent  percemi D

Cohansey ..vvevrenrenninnns 0-1 607 812 5.7
2-3 619 80.3 5.0

4-5 64.3 69.9 49

Penmis cvviiiiriiiiiieiane, 1-3 848 54.6 5.2
67 898 40.2 cenn 6.2

16-11 888 18.8 1.70 28

12-13 76.8 63.6 eees 50

Dennis .. iiiiiisiiiinnnnan, 0-1 84.2 44.3 5.3
2-3 86.6 38.8 49

Lower Delaware ....c..0vu0 -1 489 84.4 4.4
1-2 62.0 760 50

Lower Delaware ....c.vvovnn 2-3 4.5 60.0 3.3
Manrice «...viieiianns praens 2-3 a9.6 66.4 4.1
MAuriCe vvvvvrrerrrsnsnnns -1 68.5 72.7 0.7% 4.7
-2 75.4 54.7 vees 4.6

Tuckahoe . .vcvirriniaranas 0-1 57.7 723 0.74 39
1-2 310 93.1 vaes 43

(b} Allavial with forest fayer

CoRANSEY  «.'vvnrairsrornans 0-1 624 68.4 v 44
2-3 82.6 25.3 1.60 4.0
34 83.5 200 veen 45
5-6 63.7 67.7 4.4
Cohansey .ovvvvrverrroanens 1-2 784 42.6 cane 2.6
34 86.1 15.8 1.43 38
Lower Delaware .....vo0nve 35 785 234 2.66 4.2
78 G4 83.2 e 4.5
MariCe .. vvvvvarncernanasan ~1 822 219 49
=3 745 579 45
MEUEIER o cv v vanrrmmeeanenss -1 90.3 330 1.65 45
2-3 B&.1 135 cean 4.3
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case where 2.5 per cent was recorded. The pH values are exceedingly
variable, ranging from 2.0 to 7.2, ,

The areas with a forest layer are also largely alluvial in character,
and in most cases the ash content (table 78) is high. The nitrogen
is variable, being low in the mineral layers and high in the forest
layers. "The pH values vary between 2.9 and 6.0,

In the south, the fresh-water alluvial bogs are found to range from
50 to 1000 acres in size, with an average depth of about 3 feet and
maximum depths of 8 to 13 feet. None of these areas are cultivated
and all have & characteristic vegetation of coniferous and deciduous
trees. They also usually have a beavy under growth of shruybs as
well as ferns and mosses. Sphagnum is found in most areas. Most
of the peat is alluvial, with a frequent mixture of layers of sedge and
reed peat or colloidal peat. The ash content is very high except in a
few cases, especially in the forest layers (table 79). Correspondingly,
the nitrogen values aré Jow. The pH values range between 2.6 and
6.2, with an average of about 4.6. FEven the forest layers have a
relatively high ash value, due to their afluvial nature.

On the western side of the State, the alluvial bogs were found to
range in size from 4 to 400 acres with an average depth of 2 to 3
feet. For the most part these areas are in a wild condition. Some
are used for cranberry production, and a considerable acreage was
once cultivated but has since been abandoned. It has been reported
that the peat in some areas was destroyed by fires. The vegetation
usually consists of deciduous trees and shrubs, ferns, sedges, and
mosses. In some areas pines and cedars are found. Chemically, the
peat is very similar to the alluvial formations found in other sections
of the State. The ash is high, except in a few areas; correspondingly
the nitrogen values are low, averaging about 1.2 per cent and
ranging between 0.13 and 2.76 per cent. The reaction is decidedly
acid, the pH values ranging between 2.0 and 5.8, with an average
of about 4.2

Many colloidal peats also occur in deposits ranging from 1 to 1,000
acres in size. ‘Their average depth is 2 feet, and their maximum,
7 feet. Many have alluvial layers. The nitrogen content averages
1.75 per cent, and occasionally 1s as high as 2.5 per cent. The pH
varies from 2.9 to 5.3,

TIDAYT, MARSHES

Lower Delaware. The reclaimed tidal marsh of this region, when
accessible for survey, proved in most cases to be so low in organic
matter as to constitute virtually mineral soil. 'Where reclaimed marsh
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has been abandoned, it may be densely covered by forest, mainly
deciduous, but containing pines and white cedars in the wetter parts,
The large bog along Little Timber Creek contains many pines and
cedars together with shrubs, heath bushes, and large and small
deciduous trees; and it presents the appearance of a cedar swamp of
the Pine Barrens type which has been cut over in the past. Fresh
or brackish water covers that part of the bog which was formerly
tree-covered and where the peat was initially high in clay.

Forest and sedge and reed peat overlain by 2 to 14 feet of tidal
marsh peat and clay occur along the tributaries of Repaupo Creek
and the peaty stratum is 2 to 10 feet thick (table 80). Almost

Tasre 80
Profile of Repanpo Creek tdal marsh
Area 1, Field map 75.18-39.48

Depth Motsture Ash
feet Physical description per cent percent  pH
0-1 Dark brown macerated reed and sedge peat .
and clay ..o.iienn- e FUI veen 68.7 67.4 41
1-2 Gray clay ..... e vmranaaa P, ..
2-4 Dark brown fibrous reed and sedge peat ... vene ceen ves
4-12* Brown woody forest peat and sand ....... 889 242 36
1233 Cray sand .. oiiiiiiaininens reraninen .
t Nitrogen content, 1,58 per cent,
Taprg 81
Profile of Little Timber Swamp
Area 2, Field map 75.20-39.48
Depth Moisture Ash Nitrogen
feet Physical description per cent percent  pervent pH
8-3 Dark brown macerated reed and
sedge peat containing wood and
elay e 796 456 . 5.9
3-9 Light brown reed and sedge peat
containing wood .....ieeaaens 1.3 28 1.70 5.1
912 Olive-green sedimentary peat .. 892 319 1.86 5.3
12-14 Gray clay and sedimentary peat.. 479 53.7 AN 54
14-15 Gray clay «ovooivarn- werieana ve aeas
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5 A .
without exception, wherever large areas of tidal marsh occur in

New Jersey, a forest peat is found below. Little Timber, Swamp
contains sedge and reed peat mixed with clay and wood (table 81).
The peat is from a few inches to 14 feet deep, and in many p_lzsc;é? is
overlain by clay. ) T -

Tidal marsh occurs at intervals along Delaware River,~but nogth
of Salem these areas are small. Extensive reclaimed marshes bora’tr
Salem Creek. In some instaneés the marshes have not been-drdined ;
in others reclaimed areas have reverted to poorly drained land. The
fresh-water bogs above tide level uniformly contain large amounts
of alluviom. : L

Between Alloway Creek and the mouth of Cohansey Creek there
are extensive tidal marshes most of which are in a wild state.

Tuckchoe and Great Egg. The tidal marsh found alorig=tHesd two
rivers varies from 1 to 6 miles in breadth and has a maximum length
of 15 miles from: Great Egg Inlet to Mays Landing on the Great
Hgeg Harbor River. Sufficient profiles were found to contain wood
to justify the conclusion that extensive white-cedar forests have been
submerged. In many places the presence of wood s partly or
completely masked by tidal clays and peat,

Above tidewater, Tuckahoe River and its tributaries flow through
relatively narrow valleys filled by alluvium, and containing wild and
abandoned cranberry bogs. White cédar forests are present, but on
abandoned cranberry bogs, or on cut-over land, deciduous vegetation
is dominant. Where peat oceurs, it is-of the forest type. The river
flows through 8 miles of tidal marsh before-entering Great Egg Bayms—

South of Mays Landing, the Great Egg Harboi™ River .flows
through tidal marsh. Numerous tributaries, largely or entirely above
tide, enter the main stream. Their valleys are ordinarily narrow
and contain little peat, the flood plains congisting largely of sand.
Where small deposits of peat occur in such sand plains it may be
of fair quality (table 82). “The only large peat deposit southeast .
of Mays Landing is in a bog which constitutes the source of Gravelly
Run. This bog is 3 miles long and has a maximum width of slightly
more than 1 mile. The forest peat found in the basin is of fair
quality, although in some places the peat thins to a few inches of
forest litter. The greatest thickness encountered was § feer.

Metedeconk. 'The tidal marsh at Cedar Bridge, though of slight
extent, contains peat that is considerably lower in mineral matter
than that of most tidal deposits. In one profile the surface stratum
contained 35 per cent ash and the fourth foot 30 per cent, whereas
the ecleventh and thirteenth feet contained 16 and 10 per cént

[
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! ) TasLy 82
" - Profile in Stephens Creck bog
4 ' Area 1, Field oap 74.46-39.22
Depth Moisture Ash
Lret Physical description pev cent percent pH
L3 Macerated reed, sedge, and forest peat ... G0.9 104 55
34  Macerated reed, sedge, and alluvial material 2358 260 4.8
4-6 Macerated reed, sedge, and alluvial material 80.3 35.7 4.5
6-8  Sand containing reeds, sedges, and woed .. 859 41.4 54
B89 Sand ... ...iiiaeiiieiiira i

1 Nitrogen gontent, 1.9 per cent.
respectively. Non-tidal peats are probably present in the lower strata.
The peat under the cedar-deciduous forest adjoining the marsh,
varies in mineral tontent between 5 and 8 per cent to depths as great
as 7 to 9 feet. The pH values are remarkably constant, ranging
between 4.5 and 4.8. The nitrogen is less than 1.75 per cent.

The South Branch of the Metedeconk River heads near facksons
Mills, some 13 miles from tide-water. Near Burrsville as the South
Branch is ascended the peat deposits become less abundant and of
poorer quality, until Lakewoosd is reached. The ash contents of the
peat in a bog 1 mile east of Lakewood are 14, 10, and 22 per cent
for the first three feet, and 22, 59, and 71 per cent for the next three
feet. Tialf a mile farther west, the alluvial deposit contains 63 to
93 per cent ash and nitrogen values are correspondingly low. North
of Lakewood there is a typical forest peat bog. Above this, for a
distance of 114 miles or more, peat is entirely absent from the bed
of the South Branch. Farther northwest, in the vicinity of Bennetts
Mills and Jacksons Mills, the peat survey was nof completed and
amalyses are not available. It is doubtful whether peat of good
quality occurs in this region, since sand and clay are common irr
most of the strata of the bogs tested.

The North Branch of Metedeconk River and #ts numerous sub-
sidiary branches, drains a wide region between a point north of
Jacksons Mills on the west, and Oak Glen on the east. Much of
the peat in this region is alluvial or consists of forest peat mixed
with more or less alluviem. As on the South Branch, the amounts
of alluvinm increase towards the headwaters. Thus, at Lanes Mills,
1 mile from the confluence of the North and South Branches, the
ash content of the forest peat in the first four feet ranges between
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CHAPTER VI

UrizizatioNn o¥ Peats 1N New Jrrsey

The danger of using raw, freshly dug peat, and the need for
aerating fresh peat so as to render it suitable for soil improvement,
were fully recognized by Cook (25), who, in his report for 1878,
makes the following significant statement:

Muck or black earth in the swamp is undergoing no further change. It has
.then no fertilizing value, but when dug and exposed to sun, air, moisture and
to frost, it soon begins to change and decay, Iis change can be hastened by the
addition of lime, lime and sajt, or barnyard manure, It is then in good condi-
tion to apply to soil. Its office appears to be to improve the texture of .the
soil, to increase its power of absorbing moisture from the air, to furnish a
solvent for the mineral substance in the soil and in mineral tertilizers, and
to become the medium of communication between the soil and the growing
crops. It does not contain more potash or phosphoric acid than is feund in
ordmary soils, and of coutse can of itself only help to exhaust them quicker,
%mt zvi]ixed with marl or other fertilizers in the soil, it increases the crop very
argely.

Cook made a number of analyses of samples of New Jersey peats, -
One such, a sample of forest peat taken from a bog near Toms River,
was reported to have the following composition.

’ per cent
Water ............ et Ceeveemeeeea i, .. 795
Organic matter .......vivivinenrnnrnninn.s Craeraes 7780
NIrOgen oo e cr e peen 1.04
Phosphoric acid ..... e it iteneerrienaanans Caen 0.03
‘Potash ... ..... e e e et anaea cien 0.07
Alumina ........ rraraeiebr e i eenaen 0.17
Irenoxide ...o.oviiiii i e 0.25
Lime .03
Magnesia ................. e teaararea et eainas .22
Sulphuric acid ... .. ... o, e 0.03

It is evident that this peat sample was'first thoroughly air-dried.
The analysis shows it to be characteristic of acid forest peats. The
average depth of the deposit was said to be about 3 feet.

In 1879, two samples of peat from an area near Tuckerton were
examined (25). One was taken from a fresh-water bog and the other
from a pine-forest bog, at the border of a tidal marsh. "The results
were apparently reported on a dry basis:

Fresh-water Tidal-marsh

Composition, per cent bog forest bog
Ash Lo . 9.89 2306
Inscluble in acid ............ Cvenees 710 1880
Nitrogen ................. eeraeas .76 0.83
Phosphoric acid ..............o.a.., .03 0.08
Lime ..... e et ainan, 0.27 0.25
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8 and 12 per cent. One and one-half miles to the north, the flood
plain of the main stream contains only 1 foot of peat, with an ash
content of 39 per cent. One mile farther west, the peat deepens to
4 feet, but the percentages of ash in successive depths are 42, 54, 41
and 50 per cent respectively, The peat farther upstream is also
high in inorganic matter.

The stream valleys farther to the north are smaller than the rivers
discussed. In these valleys peat is either lacking or is alluvial in
nature.

Naovesink. An interesting example of the formation of tidal marsh
in exposed positions is found at Usnion Beach on Raritan Bay. Here
a barrier beach was originally formed half a mile off shore
{Conaskonek Point) which must have been separated completely
from the mainland by a shallow sound. Behind the sand barrier,
tidal deposits accumulated to depths not exceeding 7 or 8 feet. The
bogs, occurring in extremely narrow valleys, may be fairly deep, but
the ‘peat contains large quantities of alluvium, the ash content often
decreasing with depth. This is well illustrated by the bogs near and
east of Fast Freehold (table 83).

Tasre 83
Profile in allwwial bog near East Freehold
Area 1, Field map 74.16-40.16

Depth Motsture Ash
feet Physical description per cont per cent pH
-2 Alluvial ..o 531 87 45
2-4  Alluvial ........ e e 753 69.6 57
4128 Alluvial, containing plants and wood ..... 81.1 46,0 30
12233 Sand . e NN

1 Nitrogen content, .45 per cent.
In some peats the high ash content is due to the presence of bog

iron. Such peats are highly acid and likely to prove injurious to
vegetation if removed and utilized for soil improvement.
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These samples also are representative of the acid, fow-nitrogen peats
which are so abundant in the State. The need for composting and
the value of lime for this type of peat were well recognized.

Cook (25) also recognized that the cedar swamps of the State
cover many thousands of acres and vary greatly in depth. He con-
fessed to a lack of knowledge of the fertilizing value of such peat,
Chemical examination of 2 sample revealed that it contained only
3.35 per cent ash on a dry basis and he concluded that this type of
peat contains large quantities of material that may be useful in soil
and for the growing of plants. Composts with stable manure were
made by sprinkling the dried and crumbied peat in stables and stalls
80 as to absorb the liguid manure, or by throwing it into barnyards,
cattle pens, and pig sties, to be trodden by the animals and mixed
with the manure. He also recommended that alternate layers of
peat and stable manure he piled in a compost heap and mixed
thoroughly. Other apimal manures, as night soil, slavghter-house
refuse, waste from ghie and soap factories, could also he used for
compost purposes. For the preparation of composts of peat with
ashes, it was suggested that a bushel or more be used with each load
of peat, 2 few months being allowed for compoesting. Lime was
considered the best common alkaline material for addition to peat,

Cook {25) wrote that peat has been mach used as'a fertilizer in
agriculture, Those forms of peat which erumble easily were looked
upon as particularly valuable, and were considered as comparable in
their action to stable manure. He emphasized that peat ‘was greatly
iinproved when composted with lime or with stable manure, or when
exposed to the weather in heaps for some months before use. Those
types of peat which contain too much mineral matter were said to
form, on drainage, excellent soils. Some of the tichest and most
valuable soils in the State were thus produced. - = '

Parmelee and McCourt (73) found that two peats from Netcong
contained 7.05 and 8.9 per cent ash, 0.49 and 0.44 sulfur, and 2,38
and 1.87 per cent nitrogen, respectively, other peats with ash contents
varying from 15.82 to 24.95 per cent were considered to be of ton
low a grade calorifically for commercial development, S

In more recent studies oni the ufilization of New Jersey peats,
Soper and Osbon (92) described two important peat developments:

1. A deposit in Sussex County, about 2% miles north of Netcong;
which comprised about 150 acres, the peat being 10 feet deep. A
large part of the surface was cleared of heavy growth of trees, the
remainder, being covered with sedges, reeds, and shrubs. The lower
layer of the peat profile consisted of sedimentary material, whereas
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the upper layer was made of sedge and reed peat. Peat fertilizer had
been produced from this deposit by the Commercial Humus Company,
of Newark. The peat was excavated by hand, loaded into wooden
tram cars, and hauled by cable to the loading station, where it was
macerated and discharged into a large rotary drier. The thoroughly
disintegrated peat was then loaded into railroad cars. The product
was used as a filler in commercial fertilizers and was regarded as an
important nitrogenous ingredient.

2. A plant of the Alphano Humus Company on Great Meadows.
Tt was estimated that 1,500,000 short tons of air-dry peat were avail-
able for production. This plant is no longer in operation, and at
present the peat is used for the growth of truck crops such as celery,
otions, and lettuce,

These two deposits comprise sedge and reed peat types, and not
the acid forms. Such types of peat were also analyzed by Cook, who
recognized their potential value as a fertilizer or soil improver,
although he, as well as many others at that time were thinking in
terms of the utilization of peat for fuel purposes.

THE ACRICULTURAL USE OF TIDAL MARSHES

There are two distinct methods for reclaiming salt marshes, namely,
diking and draining. In diking, all sea water is kept out by means
of dams and the water accumulating behind these dams is allowed
to escape through gates at low tide. For low marshes or areas
remote from shore, especially when the marshes receive much
drainape, the tide gates are not sufficient; the water accumulating
behind the dams must be removed in some other way. The vegetation
of the typical salt marsh tends to disappear and that of the fresh-
water bog takes its place. The reclaimed Tand will grow good crops
of celery, onions, and other truck. The dikes and tide gates roust be
kept in good condition; and, with the sinking of the land, the
accumulating drainage water must be removed by pumps, In reclama-
tion by draining, the surface water is removed by ditching. The
productive power of the land is thereby considerably increased, and
mosquito-breeding places are eliminated.

The drainage of peaty marshes in an effort to utilize the land for
agricultural purposes has a long and eventful history, Many years
ago Cook (25) wrote:

In the northern and eastern part of the state very little has been done
towards effectually reclaiming these lands, although their improvement has been

wuch discussed. In West New Jersey, the reclaiming of meadows and marshes
from the domain of the tides, has been thoroughly studied and effectually
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practiced from the earliest settlement of the country, In Salem County, some
of those on Alloways Creek were banked in, so as to shut out the tide, as early
as 1700, The successfisl improvement of these meadows and salt marshes has
bheen effected by shutting out the h:gh tides (or flood tide) by means of embank-
ment and draining them by sluices, By this means they are drained to low
water mark, and thereby rendered valuable farming lands. This work of
banking in meadows has conatantly gone {orward-—unni the territory actually
rescued from the sea amounts to fifteen thousand acres in Salem County alone,
besides large areas in Gloucester, Camberland and Cape May Counties,

Early efforts to utilize the marshes in the eastern and southern
parts of the State were described by Woodward {108):

Proposals fo drain the marshes along the coast came up from time to time,
and in places were actually carried ont. In 1814 Samuel Swartout drained and
diked 3 marsh area at Hoboken, on which he kept a herd of 100 cows, market-
ing the milk in New York., He also grew grain and vegetables, but from lack
of funds was vnable to maintain the epterprise. A plan for draining the
Newark meadows in 1820 did not materialize. In Cumberfand County along
the Maurice river, by means of dikes and tide gates, marsh areas were converted
into fertile meadows which produced exceptional yields. The early settlers
found cranberries growing wild in the swamps and learned from the Indiansg
that they were not only an edible fruit but when properly prepared an exceed.-
togly tasty addition to the diet. It was not long before the wild berries hecame
an important article of trade, the shipment of pickled cranberries to Furope
being on record. Legislation to protect the cranberry was effected in 1789,

A plan for the reclamation of the Hackensack Meadows by the
Iron Dike and Land Reclamation Company of New York was dis-
cussed by Collins (23}, The area comprised about 4,500 acres, which
were purchased at an average price of $30 an acre. The cost of
surromnding this area with an embankment and of cutting the main
ditches and drains was estimated at about $250,000, or $55 an acre,
thus making the total cost of the reclaimed land about $105 an acre.
It was helieved that if this land were thoroughly drained, it would be
worth $1,000 an acre, and that by renting it at the rate of $50 an
acre per annum, it would repay in 3 years an equivalent of $675,000,
or $200,000 in excess of the original cost. It was recognized that the
location of the particular land near New York had much effect upon
its value, and it was not intended to convey the idea that all reclaimed
land would be equally vatuable, This was in line with Cook’s state-
ment that the value of banked meadows in southern New Jersey
ranged from $200 to $300 an acre, whereas, previous to banking,
most of the land was worthless. In the Hackensack Meadows develop-
ment the proprietors neglected to care for the banks and they were
destroyed by muskrats which burrowed below the level of high water.
The tide soon completed the demolition of the embankment. In
discussing this project, Smock (90} remarked that it was a faxlure
He also wrote:
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The experiencé in the State in reclaiming tidal meadows, particularly in Salem
and Cumberland counties, has shown that the subsidence is ip some cases
enough to lower the suriace to low-tide level and to make further improvement
and successiut tillage no longer practicable or profitable: and embauked meadow
fands have been abandoned from this cause,

Smock emphasized the fact that in many localities, the necessity
exists for co-operative work, instead of individual enterprise, a fact
which has prevented in a large degree the reclamation of the tide-
marsh lands in the State. Warren (106) emphasized that sufficient
time must elapse to allow the draining of the fresh water which flows
into a marsh; otherwise, it is difficult to reduce the water table
sufficiently to enable agricultural crops to grow. Detailed information
on the utilization and drainage of salt marshes is given by Means
(66) and Wright (109). In many cases, the main purpose of
draining a marsh has been to rid it of mosquitoes. Smock (90)
wrote in 1892 that

[ ]

There are in the State 296,500 acres of these tide-marsh lands, nearly all of
which is without forest and much of it capable of drainage. This area is
nearly one-eighth of that of the cleared upland, in farms, m the State. At
present it yields crops of salt grass and sedge which have some value and are
salable, but the income is probably not one-tenth that of rich upland in the
same locality. The relative importance of salt meadows to upland had declined
within the last half century and such land is neglected for agricultural purposes,
The addition of this area to the cleared and productive farm lands of the State
would amonnt to more than 10 per cent, of additional farm lands and would
vield an increase of twenty or more per cent of farm products. The develop-
ment of the natural resources of the State should include the marshes as a
leading element in the production of wealth, and the attention of capitalists
and of the citizens of the State should be directed to them by the Survey,

Very little work in draintng tide marshes has been done on the eastern side of
the State, except on the Newark meadows east of Newark, where a company
was organized and began the work of reclaiming a tract of about 6,000 acres
Tying between the Passaic and Hackensack rivers, and on the line of the rail-
ways which there cross the meadows, The banks were built with an irou-plate
core, for security against the ravages of muskrats, and for greafer strength.
The water shut out down to the level of low tide and the meadows became
comparatively dry, and upland plants and vegetation appeared. This work was
done about twenty-four years ago, butr the project to drain lands there for
farming was a failure. According to the survey, about 4,000 acres is embanked
and 1,530 acres of it is improved. The total area of tide-marsh land embanked
in the State was, in 1888, 34,304 acres. Of this area, about 30,000 acres were
along the Delaware Bay and the streams fowing into it, and in the southern
part of the State. '

By the year 1896, the viewpoint of those interested in the drainage
of the Hackensack and Newark Meadows had altered. Utilization of
the land was still contemplated, but it was considered incidental to
sanitary and other benefits. ‘Tt was known, because of the experience
of the New Jersey Land Reclamation Company, that embankment
and the installation of sluice gates would provide drainage for only
a comparatively short period, followed necessarily by pumping. In
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1887, or less than 20 years after diking and drainage, the subsidence
of the marsh was about 314 feet, the marsh level reaching a point
almost a foot below mean tide. It was further appreciated that
subsidence of clayey marsh would, following drainage, be considerably
less than that of land containing greater quantities of organic
materials. The prediction was made, in the report of 1896, that the
land in the vicinity of Hasbrouck Heights would require no pumping,
and this has been found to be true. At the present time, the former
marsh appears to be typical upland, and fies well above the tides.

Considerable portions of the tidal marshes of the region have been
drained or filled. Some portions are farmed: some provide space for
inddstry. Much, however, remains in the wild state or, in some
places, where subsidence has followed embankment with subsequent
deterioration of the banks, in a condition worse than it was initially,

Some of the difficulties encountered in the reclamation of tidal
marsh have heen indicated in the historical survey of the Newark
and Hackensack Meadows. An additional major difficulty remains
to be mentioned, namely, sabsidence of the coast line of New Jersey.
Subsidence of peat, following drainage, begins at once ; coastal subsi-
dence, on the other hand, may not exert its influence for many
years, but its effect, over an extended period of time, is marked.
The effect of especially violent storms upon the vegetation of coastal
fresh-water bogs should also be mentioned. Many instances of the
killing of white cedar forests by unusually high tides or by wind-
carried salt spray have been recorded.

AGRICULTURAL UTILIZATION OF OTHER PEATLANDS

Among the special crops grown on peatlands in New Jersey, the
cranberry occupies a prominent place. For the successful cultivation
of the cranberry, peat soils are commonly used. The bushes and trees
are first removed, as well as the top layer of soil to a depth of 2 to 4
inches. The surface is then graded, dams and sluice gates are
‘constructed, and ditches dug to facilitate the drainage. Next, the
surface is sanded to a depth of 3 to 4 inches and the young plants
set out as cuttings. During the growing season, the water level is
kept within a few inches of the surface, From November to May,
In regions where it is necessary to protect the plants from insects
and from late spring frosts, the bogs are.flooded with water to 2 depth
of 18 inches to 2 feet”

The early utilization of peatlands for cranberry culture is well
described by Cook, who cites a statement by Bishop, of Manahawkin,
as follows:
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The lands in the State of New Jersey, that are adapted to the production
of the American cracberry may be divided into two classes—peatlands an
savanna lands. Both of the above have greater or less claims upon the attention
of the cultivator, but the deep peat bottoms thus iar, under proper cultivatiot,
have returned n larger percentage upon the capital invested than the latter
class. Peat is its priveipal food, and 1t succeeds well upon cedar, whortlebersy
and maple swamp-bottoms, hetter indeed than wpon other soils. The experi-
ence of many old cultivators induces them to prefer the cedar swamp bottom
to any oiber sort of peat locality. A porous soil is of great henehit to the
growth of the vine This character the heavy peat-bottoms possess in great
perfection, The savamna and hlack-sand lands are found in small and large
areas, throughout the southern part of the State. These, to be adapted to
cranberry cultivation, must be free from clay, loams, ete. In these soils the
peat and vegetable decomposition is found mixed with the sand, henee the vine
i: furnished with both the great necessary elements 10 feed upon. The tightness
of these firm bottoms are an objection. Drought easily affects this sort of
lznd, and nowhere have we_found such vast number of worms, the enemies
of both vine and fruit, as in the savanna plantations, Yet these soils have
prought forth during wet summers, some very good erops; but all experienced
cultivators know that this money is better invested in sn expensively-worked,
deep peat bog, than in a less costly and less reliable biack sand or savanna
plantation, Fhese lands in the cousse of time are exhausted, and the patches
of vines become thin,

Pitt, Beckwith, and Grant (76) conducted a survey of the New
Jersey cranberry and blueberry industries in 1932. In the previous
year, the 305 cranberry growers had produced 145,289 barrels of
cranberries from 11,944 acres of bogs; 107 growers had reservoirs
for bog fiooding, and 197 had none. Five drainage regions, namely
Barnegat, Metedeconk, Mullica, Rancocas and Tuckahoe, contain 91
per cent of the Jands abandoned following cranberry culture. At the
present time, 93 per cent of the hogs are found in the Barnegat,
Mullica, Rancocas, and Tuckahoe regions.

Phe culture of blueherries has expanded markedly since 1932, when
according to the survey, 53 growers find 419 acres in production.
"Blueherries are grown commercially in but few instapnces on true
peatland.

THLIZATION OF NEW JERSEY PEATS FOR SOTI IMPROVEMENT
PURPOSES

Peat is also used extensively, especially in New Jersey, for soil
improvement purposes. In 1034, Shore (87) made a survey of peat
producers in the United States and he received replies from 36
operators, who reported a total production of 40,544 short tons having
a total vatue of $214,185 at producing plants. New Jersey contributed
more than any other state. Shore emphasizes that:

Remoteness of deposits from markets, cost of transportation, more readily
accessible and cheaper products suitable for the uses for which peat is avail-

able, and to some extent, inadequate knowledge of the several kinds of peat,
the differences between peat deposits, and the possible nses of peat products are
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some of the factors that have contributed to limitation in the use of the coun-
try’s peat resources. Reporfs as to the form in which the peat was produced
for market indicate that 24 operators produced shredded peat, 20 raw peat, 8
cultivated peat, and 2 kiln-dried peat.  As the figeres indicate many of the
plants produced peat in more than ane form,

The United States federa! government has established designations
‘and specifications in purchasing its peat requirements {87} based
upon the recognition of only three types; namely, moss, reed muck or
sedge muck, and reed peat or sedge peat. The New Jersey
Agricultural Experiment Station has drawn up its own (105) peat
specifications, based upon the four major types established previously ;
namely, moss peat, sedge and reed peat, forest peat, and peat soil.

Peat is not a “fertilizer”, in the ordinary sense of the word, It is
low in plant nutrients but rich in organic matter, the latter being the
primary concern in its purchase. In order to evaluate peat it is
essential to know, first of all, its content of moisture and ash, inasmuch

as the remainder is organic matter. Two typical analyses of peat are
here given:

Peat No, 1 Peat No. 2

. per cent per cont
Moisture ... ... L G5 80
Organic matter .................. 32 15
Ash o 3 5
Total .\vuiiiiireiins 100 100
Per ton of material
. pounds ponnds
Moisture ................ L 1,300 1.600
Organic gatter .................. 640 300
Ash ..., ... Ve e, 60 100
Total ............. U 2,000 2,000

On the basis of these calculations, peat No. 1 contains more than twice
as much organic matter as peat No. 2. A ton of peat No. 1 is,
therefore, worth more than twice as much as a ton of peat No. 2 as
a source of organic matter. Since the consunier is interested primarily
in buying organic matter, his interest should be centered upon this
rather than upon the moisture or mineral matter. To obtain 1 ton
of actual organic matter, 3.1 tons of peat No. T and 6.7 of peat No. 2
are required. '

A number of bogs in the State have been partly or fully drained,
and have been utilized as sourtes of humus for soil improvement
purposes as well as for the growth of cfops. Among these the Great
Meddows near Pequest and the ‘Hyper-Humus bog near Newton'
are best known. A plant ‘operating under the trade name “Alphano-
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Humus” used to produce large quantities of peat, which was artificially
dried in special ovens. This peat was sold for soil improvement
purposes, as a carrier of bacteria, and as a fertilizer filler. Soon after
World War I, however, the company went into bankruptcy, and
the area from which the peat was dug is now utilized for the growth
of truck crops, for which it is preeminently stited.

Successfuf large-scale peat producers have never been numerous in
New Jersey. Although many individuals have removed peat for
personal use or for sale in small quantities, the United States Bureau
of Mines reported only three peat producers in New Jersey in 1935.
One, the Hyper-Humus Company, with a plant near Newton, had
been in business for many years, and has continued to the present
time. Another, with a plant at Stanhope, Sussex County, was oper-
ated by J. G. Marcrum, who, in dry weather, stripped peat from the
surface of his bog, shredded it in a revolving macerator, and sold it
in the wet, raw state. The third reporting producer in 1935 was J. H.
Sprague, Jr., of Barnegat, whose peat was probably of the forest
type. Analyses and production values are not available.

In 1936, Hyper-Humus and Marcrum were still in operation ;
J. H. Sprague, of Barnegat, had retired from the field, and his
place was taken by M. E. Reeves, of the same municipality. In 1937
and 1938, in addition to the three plants producing peat for sale
during the previous year, David L. Temple was operating in Middle-
towsn and Charles Wainwright in Waretown.

Reeves, Hyper-Humus, and Marcrum were the only reporting
peat producers in 1939 and in 1940 Marcrum sold gut to Cornelius
Daly, who operates the Stanhope plant under the name of Netcong

. Natural Products Company. In 1940 this company sold 600 cubic

yards of “Netcong sedge peat” at $3.00 a yard at the plant; and in
the foliowing year, 1400 cubic yards were sold on the same basis.
The peat sold cousists of the more fibrous underlying strata. Some
of the peat is shredded, some is sold in blocks, and some is split into
1-inch layers for mulching purposes. It is not otherwise composted
or treated, The following analysis of the material in the bog is typical;
moisture, 82 per cent; ash, dry basis, 74 per cent; nitrogen, dry
basis, 2.34 per cent; pH 4.3 at the surface, increasing to pH 6.0 at a
depth of 8 feet. The peat is composed of reeds and sedges, admixed
with forest remnants. Diatomaceous earth, which occurs beneath the
peat, was also sold for a time by J. G. Marcrum.

The Hyper-Humus Company produces what is known as cultivated

peat (plate XV). It grows green cover Crops upon the surface of

its well-drained bog and these are disced under and allowed to
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decompose. The surface stratum of the peat is then scraped off and
piled in heaps for drainage. Later it is brought to the plant by means
of a narrow-gauge railroad and there screened and piled for further
drying before it is bagged for sale. In physical appearance, the culti-
vated peat is black and granular. A stock pile sample received in
December, 1939, had the following analysis: pH 5.3, moisture 60.5
per cent; ash, dry basis, 9.1 per cent; moisture-holding capacity, dry
basis, 375 per cent. A similar sample received in February, 1942, had
65.6 per cent moisture, pH 5.0, ash 11.3 per cent, and moisture-
holding capacity 390 per cent,

To the spring of 1942, the Hyper-Humus Company had produced
and sold 204,150 tons of peat. The following table presents yearly

sales:

Year Tons

Total quaatity prior to ................ 1932 124,314
1932 7,969

1933 6,934

1934 5,990

1935 7478

1936 7913

1937 7.979

1938 8,368

1039 7.013

1940 8,742

\ 1941 11,450

Y 204,150

The Hyper-Humus bog has been deeply ditched to provide excellent
drainage, particularly in that part from which peat is being removed.
The peat is of good quality, and the whole deposit is remarkably
uniform. Plant equipment is good and is well maintained, and the
process has been carefully thought cut. The net result has been the
economical production, Gver many years, of superior quality sedge
and reed peat.

Nurbers of smaller producers were or are found in New Jersey.
Few of these companies give annual reports. For example, a firm
produces “Natural black humus” at Wayne, Passaic County, from
a 50-acre reed and sedge bog varying in depth from 1 to 6 feet.
Shredded, limed and’ cultivated peat, as well as shredded raw peat,
are sold for $5. or $6. a ton at the plant. .The plant in 1940, had
been producing for 6 years. In 1938, three stock samples were
analyzed: the first contained 71.3 per cent organic matter, on-a dry
basis, with a pH of 4.9; the second had a pH of 5.1 and 73 per cent
organic matter ; and the third had a pH of 5.4 and an organic content
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of 89.6 per cent. In 1940, two samples were analyzed with the
following results:

Ash Nitrogen
Moisture  dry basis  dry Dasis oH
percent per cent per cent
Raw peat ......viiviin s, G0.8 16.5 263 52
Cultivated peat ..........c..oc... 507 257 2.59 5.4

“High grade certified humus and peat moss” was produced from
a three-quarter-acre hog at Springfield, Union County, in 1940. The
plant, hand operaied, had been in service for three years. Sales
volume had been small; the humus sold at $1. per 1Z20-pound bag,
whereas a product designated as “peat moss” sold for $1.60 per
100 pounds. The humus consisted of granulated, well-decomposed
screened surface material; the “peat moss” consisted of the shredded
fibrous lower layers. This material was, of course, not moss peat. In
1938, two samples were analyzed; the fibrous material contained 16
per cent moisture and 94.3 per cent organic matter, on a dry basis;
the humus sample contained 25 per cent moisture and 81 per cent
organic matter. Two samples submitted in 1940 analyzed as follows:

Ash Nitrogen

Moisture  dry basis  dry basis pil
per cend per cent por cont
“Peat moss” . oieviiiiiieiaeanns 47.4 134 1.57 47
Humus ..o 46.0 34.8 1.21 33

A sample of peat obtained in 1941 from the Thompson bog near
Middletown, Monmouth County, gave the following analysis: pH 4.8;
moisture, 42.5 per cent; organic matter, 52.8 per cent, dry basis;
nitrogen, 1.6 per cent, dry basis.

The Essex County Hy-Grade Humus Company operates a plant
on Troy Meadows near Troy Hills where the deposit is difficult to
drain. A sample submitted in 1940 showed a moisture content of
71.2 per cent; the organic content was 67.2 per cent of -the dry
matter ; and the pH was 5.2, Approximately 1,000 cubic yards of
material were sold in 1941.

Of the various major types of peat, New Jersey lacks only peat
moss. Although sphagnum and other mosses occur in a nomber of
bogs in the State, the accumulated peaty deposit is usually not more
thar a foot or so in depth, A peat layer which is so shallow is quite
unsuitable for large-scale development. Much sphagnum mass, how-
ever, has been coilected in the cedar swamps, both for surgical
dressings and for horticultural purposes (79). In southern New
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Jersey particularly, sphagnum is gathered for use in packing plants,
and it is also baled for shipment to gardeners. and nurserymen.
Sphagnum is also used extensively in the cultivation of orchids, ferns,
and pitcher-plants, as well as for grafting and propagation of various
plants.

The gathering of sphagnum moss from the cedar forests of the
Pine Barrens is so widespread that no effort was made to tabulate it;
for moss has been gathered from virtually eveéry bog in the entire
region at one time or another. Moss gathering, drying, and baling
represents a considerable industry in southern New Jersey, and

many people are so employed, working mainly in their spare time.

PRODUCTION OF “ORCHID PEAT" L

The utilization of the roots of the cinnamon fern (erroneously
termed ‘‘orchid peat”) has increased markedly in the last decade,
as a result of the development of orchid culture. The largest growers
of orchids in the country, Thomas Young Nurseries, Inc., of Bound
Brook, N. J., use an average of eight to ten thousand bags (40 to 50
tons, dry basis) of Osmundi fibre (the fibrous product obtained by
the maceration of and cleaning of the fern roots) each year. They,
as well as many other orchid growers, including some in the middle
west and even in California, obtain their material from the bogs of
northern New Jersey. The total quantity of New Jersey “orchid peat”
employed by the large number of smaller growers is not accurately
known, but is probably double and perhaps treble the amount utilized
by Young Nurseries. In the case of Lager and Hurrell, of Summit,
for example, 400 bags are used for potting, and 600 to 700 bags are
sold at retail. Of these amounts, about 40 per cent is obtained from
New Jersey, the remainder from New York and Pennsylvania. This
grower prefers the quality of the New Jersey product to that of the
other two regions.

In cutting the roots of the fern in the bog, the fibrous mass is

removed in blocks and spread in the open to dry. A bag (the

commercial unit of measure) of the freshly cut product weighs
approximately 50 pounds; when dry, it weighs between 8 and 12
pounds. KEvery bog in northern New Jersey contains greater or
lesser numbers of the cinnamon fern; where cutting has been heavy
and persistent, as in Bear (Lake Owassa) Swamp and associated
bogs, the stand of ferns may bé almost pure. In the vicinity of Lake
Owassa, 12,000 to 15,000 bags of fern roots were removed in 1930;
at present 1,000 or fewer bags are removed annually, the*present
market price being $1.35 a bag. After an area has been cut over, a
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period of timie niust clapse before the ferng again develop the fibrous
oot sydten demanded by the trage.

FRODUCTION OF LEAF MOLD

~ Leaf mold, or forest litter, is obtained in considerable guantities
from the forests of southern New Jersey. One of the most active
producers of this excellent soil-conditioning: material is Earle
Dilatush, of Robbinsville, who net only sells many tons but also
utilizes large guantitids in his oven holly nursery, As dug, this
material is from 6 to 18 ioches deéép and consists of the litter of ogle
and associated treées, in places ‘somewhat mixed with decomposed
‘piné needles. The pH of the miatérial is 4.4. The leaf mold s readily
‘removed from the sandy forest floor by tneans of grub hoes, Well-
established forest trees and shrubs are appﬂrenﬂy unaffected by its
removal; The leaf mold isallowed to drain in a large pile, after
which. it is macerated by passsge through a threshing machime,
followed by rotary screening. In 1936 and 1937 the nursery sold
five tons of “'oak-leafmiold” each year, and in 1938 ten tons, Shredding
and sereeping equipment was installed in 1939, and 198 tons of
mataml were sold in that year and 200 tons in 1940, The quantity
trebled in 1941 when 511 tons were sofd. An ificrease is expected in
1942, although the supply a5 & Wwhole appears- {o- be decreasing.

A second producer of leaf mold in 1940 was Samuel Reynolds, of
New Egypt. A sample of the. material which he offered for sale
showed 45.8 per cent dry matter, 20.1 per cent ash (dry basis), 093
per cent mitrggen {dry basis), and had a pH value of 4.%

BTHER TSES OF FEATS IN "NEW JERSEY

In addition to the aforementioned uses, Neéw Jersey peats have
‘proved valuable in other ways, For example, péatlands dérve as safe-
guards against drought, flopds; evosion, and lowered gronnd watsts
(32).

Many pest hogs in sputhern New Jersey have been conyerted into
reservoirs: for the flooding of cranberry hogs. In some cases these
become permangnt lakes, or old bogs may be permanently flooded for
recreational purposes. In northern New Jersey the comversion of
peat bogs into artificial lakes is essentfally for recreational- purposes,
other uses being subordinate. In some cases, peat and alluvial lands
have been flooded 16 provide water for dairy herds. Nrrthern Naw
Jersey was farm.erl}r heavily hmmbered to provide charcosl for iron
smelting and in somé cdses the oré wds crushed by water power,
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Tt appears cerfain that prior to the Civil War artificial flooding of
peatlands for industrial purposes must have occurred, Numbers of
mills, run by water power, were probably in existence in the northern
part of the State; in southern New Jersey large numbers are known
to have occurred.

PASTURE AND HAY

The utilization of bogland for pasture has been slighted in the
glaciated part of the State. Usually, except m certain dangerous bogs,
or in the remote mountainous regions where farming is not practiced,
bogs are utilized in small part for wild pasture. Elsewhere int northern
New Jersey, comparatively slight amounts of hay are cut from peat
areas, the land being used primarily for pasture. In southern New
Jersey, on the other hand, particularly on reclaimed tidal marsh, large
quantities of hay are cut each year.

The Lower Delaware drainage region is notable for the amount
of land which was once utilized for hay production or pasture and
later abandoned. Almost fifty per cent of all the land in the entire
State known to have been used for this purpose is in this region.
Here the earliest and most extensive attempts at marshland reclama-
tion were made and much of this reclaimed land has since been lost
to the tides for reasons previously mentioned. This region contains
14 per cent of all the surveyed land devoted partly to hay and
pasture, and, together with the Navesink, Maurice and Cohansey
drainage regions, embraces 31 per cent of the State totals. An
additional 50 per cent of the State totals is found in the Wallkill
drainage region. Pasture predominates over hay in the Raritan,
Pequest, Paulinskill, and Passaic drainage regions.

FIELD ARD TRUCK CROFS

At the present time, 16 per cent of all surveyed land containing
reclaimed marshes devoted to field and truck cropping is found in
the Lower Delaware region. Twenty-one per cent more is in the
Delaware, Maurice, Navesink, and Rancocas regions, and an addi-
tional 50 per cent is in the Passaic, Paulinskill, Pequest, Raritan and
Wallkill regions.

Some of the most important agricultural land in the State is that
in the Pequest Meadows which is now used almost exclusively for
truck crops. The ‘history of the reclamation of this land is not only
interesting and informative, but also of fundamental importance in
its application to the development of similar lands.
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This part cof the State was taken up by settlers scon after 1750
{Cook, 1884) and as early as 1808-1810 efforts were made by two
men to drain the meadows. The work was not properly done, how-
ever, and the land went back to its original condition.

Individudal efforts to drain parts of the meadows were continued
during the next 60 years and though many of these resulted in
temporary improvements, occasional floods continued, and in time
the ditches were filled and conditions reverted to what they were
prior to settlement of the lamd,

In 1870 a survey of the meadows was made for the New Jersey
Geological Survey and the recomumendations which were made for
deepening the main channel and digging subsidiary ditches were
put into effect within the next 10 years. Cook desecribed the improve-
wients effected as follows:

The effect of this improved drainage is seen throughout the whoie length of
the meadows. The lands are accessible at all seasons. The Goose Pond is now
entirely dry, and corn hps grown upeon it this vear. The saw mill streams,
{formerly lust in the marshy ground, are now plainly marked by open chanuels
quite to the Pequcst. The water in the stream has scarcely overflowed its
banks, in time of freshet, since the channel was decpened, And the whole of
the meadows is now dry enough to be iilled and cropped the same as upland.
Some 500 acres are ziready cleared and in cultivaticn, and most excellent crops
are grown upon them.

It was found that lands along the Pequest and subsidiary streams
above the improved lands were markedly benefited by the drainage
of Great Meadows.

Great Meadows, in whele or part, has been in cultivation since
drainage was completed. Subsidence of the land, following drainage,
hias been accompanied by increasing numbers of floods. VWhen these
occur in the winter or in carly spring, little harm is done, but when
growing crops are covered by flood waters, extremely heavy loss
may result. Drainage projects on these lands did not cease tn 1880;
they will necessarily continue if the land is to remain in production.

Another large bog at Oxford Furnace, Warren County, was once
drained and cultivated, but is now subjected to repeated and lasting
floods. Part of the area 15 utilized as pasture and grasses and reeds,
together with a comparatively few shrubs and trees, are supported
on the wet, clavey soil; but for much of the year the water level is
such as to render the land worthless.

CEDAR SWAMPS AND CEDAR MINING

In many bogs buried cedar logs have been “mined”, or dug, and
these have yielded a fine type of lumber. The wood is soft, but on
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account of its non-resinous chavacter and straight grain, it is used for
hoat-building, cooperage, and the manuiacture of woodenware.
Shingles made of this white cedar are known to last for many years.
Adter more than two hundred years of exploitation, good cedar logs
are still being removed: Benjamin Franklin published an essay in
Poor Richard's Almanack (1749) in which he recommended the
planting of red cedar after the white cedar has all been dug.
Harshherger (43 or 43) adds to this: “But the supply is still far
from exhausted.” The cedar logs are found in the beg in an almost

Cook (26), in his first report on the geology of New Jersey,
emphasized the importance of cedar trees in bogs and the utilization
of some of these for practical purposes. Leavitt (55) wrote that
the annual product sent from Dennisville averaged about 200.000
rails, worth $8 to $10 per hundred, and 600,000 shingles, worth-$14 to
$15 per thousand. Harshberger (41, 42} also mentioned that the
white cedar yielded a fine grade of lumber for vats, tanks, churns.
buckets, and firkins, The shingles made from white cedar covered
many of the houses built in New Jersey in the last century.

The mining of cedar logs was on a fairly extensive scale along
Maurice River and Dennis Creek. It is probable that cedar was
mined in other places, but here again, information is incomplete.
TLumbering on hog land has been, and still is, so extensive that no
attempt was made to evaluate the industry, which is largely conducted
by individual owners. It can probably be said safely that no bog of
any extent in the entire State has escaped lumbering operations. At
the present time, a few large-scale operations are in progress, such
as the removal of timbers for the zinc mines of northern New Jersey,
but most of the lumbering operations are conducted by the individuals
who own or control the bogs. White cedar has been, and still is, the
most valuable product of the pine barren bogs: and much white
cedar together with hemlock and other woods, was formerly removed
from the forest bogs of the mountainous regions of northern New

Jersey.

INDUSTRIAL AND RESIDENTIAL USE OF TIDAL MARSHES
AND PEATLANDS

Many industries have used the marshland in the vicinity of our
large tide-water cities as the sites of industrial plants, and there has
even been some residential use of such land. Morcover, the marshes
have influenced both the type and location of our early settlements,
some of them having been abandoned because of the mosquitoes and
other specific effects of wet land on the population. Of all the
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surveyed land containing peat devoted in part to industry or for .
residential purposes, 69 per cent occurs in the Lower Delaware,
Hackensack, Passaic, and Raritan drainage regions.

EPILOGUE

In completing this survey one can do no better than cite a statement
of Smock, made prophetically, just half a century ago:

In these days of more intensive {arming and wider competition these alluvial
lands of the State deserve atiention, They may be compared to some of the
more valuable irrigation-farm lands, since they may be made to be practically
irrigable in some cases, and in all they are more ecasily tilled than the older
uplands, and to that extent more valuable. The alluvial lands of Europe are
its fcod-producing territory, and the wet lands of New Jersey are comparatively
as important as elements in our agricultural development, They ought 1o be
i a high state of cultivation and muoch of the mountainous land as well as the
more uneven and stony hills and valleys, sow skimmed over by z slovenly and
almost wasteful kind of farming, should be restored to forestry and to valuable
gathering territory for large supplies of water for our cities,
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