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Figure 1. Subcrop of Cohansey Formation, clay-sand facies, in the Bridgeton quadrangle. Surfi-
cial deposits cover the Cohansey over most of the quadrangle; subcrop is inferred from records 
of wells and borings (red, purple, and black circles) and field observations (triangles). Isolated 
reports or observations of clay are not mapped as subcrop. 
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Figure 2. Surficial deposits and geomorphic features of the Bridgeton quadrangle. Holocene and 
Pleistocene deposits lie in valleys cut into the Bridgeton plain during the early and middle Pleis-
tocene. The Cape May Formation estuarine deposits were laid down during two highstands of sea 
level in the middle and late Pleistocene. 
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Figure 3. LiDAR hillshade image of a part of the Mill Creek valley showing 
morphology of the upper and lower terraces, the modern floodplain, and 
bench-like erosional remnants of the Cape May 1 deposit. Note meander 
scars etched into the upper and lower terraces during incision to the modern 
floodplain, and inactive gullies etched into the Bridgeton Formation upland 
and Cape May bench at the head of the upper terrace. Location shown on 
figure 2.
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Figure 4. Paired aerial photographs showing change from farmland to tidal flat between 1930 
(left) and 2002 (right) along the Cohansey River north of Fairton (lower right corner). 
Tide-gauge measurements in the Delaware Bay area indicate that sea level rose between 0.8 
and 0.9 feet between 1930 and 2002 causing submergence of the farmland and breaching of 
the dikes along the river. Area of photos shown on figure 2.

INTRODUCTION

The Bridgeton quadrangle is in the New Jersey Coastal Plain in the southern 
part of the state. Outcropping geologic materials in the quadrangle include 
surficial deposits of late Miocene to Holocene age that overlie the Cohansey 
Formation, a coastal marine deposit of middle to late Miocene age. The 
surficial deposits include river, wetland, estuarine, and windblown sediments. 
The Cohansey Formation includes beach, nearshore, bay, and marsh 
sediments deposited when sea level was, at times, more than 100 feet higher 
than at present in this region. As sea level lowered after the Cohansey was laid 
down, rivers flowing on the emerging Coastal Plain deposited the Bridgeton 
Formation, forming a broad regional river plain. With continued lowering of 
sea level, the regional river system shifted to the west of the quadrangle, and 
local streams began to erode into the Bridgeton plain. Through the latest 
Miocene, Pliocene, and Quaternary, stream and estuarine sediments were 
deposited in several stages as valleys were progressively deepened and 
widened by stream erosion. 

Summaries of the groundwater and material resources, the stratigraphy of the 
Kirkwood and Cohansey formations, and the geomorphic history as recorded 
by surficial deposits and landforms, are provided below. The age of the 
deposits and episodes of valley erosion are shown on the correlation chart. 
Table 1 (in pamphlet) lists the formations penetrated in selected wells and test 
borings as interpreted from drillers’ descriptions and geophysical logs. Table 
2 (in pamphlet) provides lithologic and gamma-ray logs for two 100-foot test 
borings drilled during mapping.

Cross sections AA’ and BB’ show materials to a depth of between 500 and 
600 feet, which includes the Cohansey Formation, the Kirkwood Formation, 
the Shark River Formation, and the Manasquan Formation. Formations below 
the Kirkwood were penetrated in ten wells (wells 2, 7, 127, 176, 207, 213, 
254, 256, 261, and 321 in Table 1). Two wells (176, 207) were drilled deeper 
than the Manasquan Formation, to depths of 820 and 1651 feet, respectively. 
The formations penetrated in well 207, as inferred from driller’s descriptions, 
are provided in Rooney (1971). The complete geophysical log for well 176 (to 
a depth of 626 feet) is shown on section BB’, but formations below the 
Manasquan cannot be identified with confidence from the driller’s log and so 
are not shown.

GROUNDWATER AND MATERIAL RESOURCES

Most water wells in the quadrangle, which include domestic wells, 
agricultural irrigation wells, a few industrial wells, and 20 public-supply 
wells, withdraw water from depths of between 50 and 200 feet from sand of 
the Cohansey Formation (unit Tchs) and sand in the uppermost Kirkwood 
Formation (Tkw). Although there are clayey beds within the Cohansey and 
upper Kirkwood, they are thin and discontinuous, and the aquifer is 
unconfined. Three public-supply wells (7, 256, and 261 in Table 1) and one 
industrial well (320) tap sand in the Shark River Formation known as the 
Piney Point aquifer (Rooney, 1971). The Piney point is at depths between 200 
to 400 feet. Continuous clays in the lower part of the Kirkwood Formation act 
as a confining layer for this aquifer.

Sand and gravel are mined from the Bridgeton, Cohansey, and Cape May 
formations. Most of these pits (indicated by symbols on the map) are inactive; 
two were in operation at the time of mapping. Clay was mined for 
brickmaking in the nineteenth and early twentieth centuries at Rosenhayn 
(former pit shown on map) and in Bridgeton (pit now infilled, approximate 
location 39°25’08”, 75°13’30”). These clays were thought to be within the 
Cohansey Formation by Ries and Kummel (1904) but the shallow depth of the 
pits and lithology of the deposits suggest that the Rosenhayn clay is within the 
Bridgeton Formation and the Bridgeton clay is within the Cape May 
Formation, unit 1. Two other clay pits along the west bank of the Cohansey 
River in Bridgeton (located approximately on map, now infilled) mined 
pebbly clay from the Cape May Formation, unit 1 (Ries and Kummel, 1904).  

KIRKWOOD FORMATION

The Kirkwood Formation in the Bridgeton quadrangle ranges from 110 to 150 
feet thick. Downhole gamma-ray, resistivity, and resistance logs (sections 
AA’, BB’) show that the Kirkwood consists of two lithic units traceable across 
the quadrangle. An upper sand, above the upper tieline on the sections, with 
silt-clay interbeds, is 20 to 70 feet thick and overlies a lower silt-clay (below 
the upper tieline) between 70 and 110 feet thick. The lower silt-clay contains 
a thin sandy-shelly bed between 30 and 45 feet above the base of the 
formation (lower tieline on sections). The sandy bed is traceable on 
geophysical logs throughout the quadrangle. The same units continue 
eastward into the Millville quadrangle (Stanford, 2015), where they were 
described and dated in the Millville corehole (3 miles southeast of Carmel) 
(Sugarman and others, 2005). In the Millville corehole the upper sand is 
interpreted as estuarine, bay, and nearshore (delta front) deposits. The upper 
part of the sand is correlated to the Kirkwood 2a sequence of Sugarman and 
others (1993), which is equivalent to the Wildwood Member of Owens and 
others (1998). The lower part of the sand is correlated to the Kirkwood 1b 
sequence of Sugarman and others (1993), which is equivalent to the Shiloh 
Member of Owens and others (1998). The Kirkwood 2 is of early to middle 
Miocene age and the Kirkwood 1 is of early Miocene age. The lower clay is 
interpreted as an inner-shelf (prodelta) deposit, and correlated to the 
Kirkwood 1a sequence, which is equivalent to the Brigantine Member (or the 
“lower member” of Owens and others, 1998). The sandy-shelly bed in the clay 
may mark the period of maximum water depth within this sequence. 
Strontium stable-isotope ratio ages from shells in the lower clay in the 
Millville corehole yield early Miocene ages of 19 to 21 Ma (million years 
ago). 

Drillers’ logs for some wells (for example, wells 2, 3, 4, 8, 9, 125, and 127 in 
the northwestern part of the quadrangle near Seabrook) describe interbedded  
orange, tan, white, red, and yellow thin clays and medium to coarse sands   
within what is mapped from gamma-ray logs as upper Kirkwood. These 
lithologies are more typical of the Cohansey Formation, and are listed as 
Cohansey in table 1 based on the drillers‘ descriptions even though they are 
shown as within the Kirkwood on sections AA’ and BB‘. The interbedded or 
gradational nature of the contact may indicate that lower beds of the Cohansey 
Formation are beach and back-bay facies of the inner-shelf deposits in the 
upper Kirkwood downdip to the southeast. Thus, lower parts of the Cohansey 
Formation updip may be the same age as the upper Kirkwood downdip. 
Supporting this idea are fossil clams, oysters, brachiopods, barnacles, and 
gastropods collected from silica-cemented sandstone blocks and slabs in the 
bed of Mill Creek near Fairton (Richards, 1935; Richards and Harbison, 1942; 
Friedman, 1954). They are indicative of a late-early to early-middle Miocene 
age (mollusk zone 13 of Ward, 1998). If the blocks are in place, this age 
indicates that the Cohansey here, as mapped based on lithologic criteria, 
notably the gamma-ray and lithologic log of well 321 adjacent to the fossil 
site, is a facies of either the Wildwood or Shiloh members of the Kirkwood 
Formation from a chronostratigraphic perspective. However, because the 
blocks and slabs were found only in the creek bed and had been moved by 
dredging before examination by geologists, and were described as underlain 
by gravel by the dredge operator (N. J. Geological and Water Survey 
Permanent Note 34-15-446), it is possible they are not in place. Similar 
sandstone blocks quarried from Kirkwood outcrops west of Bridgeton were 
used locally for building stone and the Fairton blocks could have been 
tranported for construction use.

COHANSEY FORMATION

The Cohansey Formation consists of stacked successions composed of beach 
and nearshore sand (sand facies, Tchs) alternating with thinner units of 
interbedded sand and clay (clay-sand facies, Tchc) deposited in tidal flats, 
bays, and coastal wetlands (Carter, 1972, 1978). Pollen and dinoflagellates 
recovered from peat beds in the Cohansey at Legler, in Ocean County, are 
indicative of a coastal swamp-tidal marsh environment (Rachele, 1976). The 
Legler pollen (Greller and Rachele, 1983), pollen recovered from a corehole 
near Mays Landing, New Jersey (Owens and others, 1988), and dinocysts 
obtained from coreholes in Cape May County, New Jersey (deVerteuil, 1997; 
Miller and others, 2001) indicate a middle to early late Miocene age for the 
Cohansey. As indicated by the possible facies relations described above, 
lower parts of the Cohansey in updip settings like the Bridgeton quadrangle 
may be age-equivalent to the upper Kirkwood downdip (for example, 
Kirkwood sequence 2, about 15-17 Ma, and sequence 3, 12-14 Ma, of 
Sugarman and others, 1993) and may represent the coastal facies of the 
Kirkwood shallow-shelf deposits.

In the Bridgeton quadrangle the Cohansey Formation is almost entirely 
covered by surficial deposits, and the subcrop of the sand and clay-sand facies 
beneath the surficial cover is mapped chiefly from well and boring logs (fig. 
1). Most of the outcropping and subcropping Cohansey is the thicker sand 
facies. In the thinner, less extensive clay-sand facies, clays are in thin beds or 
laminas generally less than six inches thick and are always interbedded with 
sand. Most are oxidized to white, yellow, and reddish colors. Drillers’ logs 
report brown to black organic clay and lignite in some wells (intervals noted 
as “Tchco” in table 1). Organic clay was also penetrated in the Bridgeton 1 
and Bridgeton 2 test borings (table 2). Clayey strata are less than 15 feet thick. 
Some strata may be laterally continuous for more than six miles, as traced 
from geophysical and lithologic well logs (sections AA’, BB’). These 
correlations must be considered as provisional, given the variable accuracy of 
drillers’ lithologic logs and the scarcity of geophysical logs. Only those clay 
beds reported in several wells at similar elevation, or recorded on gamma logs, 
are shown on the sections. The laminated bedding and thin but areally 
extensive geometry of the clay beds are indicative of bay or estuarine 
intertidal settings. Alluvial clays generally are thicker and more areally 
restricted because they are deposited in floodplains and abandoned river 
channels. The repetitive stacking of bay clays and beach sand (chiefly tidal 

delta and nearshore deposits) indicates that the Cohansey was deposited 
during several rises and falls of sea level during a period of overall rising sea 
level.

Fossil leaves and seed pods were collected from iron-cemented sand near 
Mary Elmer Lake in Bridgeton (N. J. Geological and Water Survey permanent 
note 34-4-958, 1939), and possibly from other locations in the Bridgeton area 
(Hollick, 1892). The sand beds are either in the upper part of the Cohansey or 
lower part of the Bridgeton Formation. The leaf fossils include magnolia, 
holly, sweetgum, blackgum, oak, chestnut, and palm (Hollick, 1892, 1896, 
1897). They indicate a subtropical climate and a fluvial or freshwater wetland 
depositional setting. If they are in the Cohansey they indicate a period of 
subaerial fluvial, freshwater wetland, or freshwater estuarine deposition.

SURFICIAL DEPOSITS AND GEOMORPHIC HISTORY

Sea level in the New Jersey region began a long-term decline following 
deposition of the Cohansey Formation. As sea level lowered, the inner 
continental shelf emerged as a coastal plain. River drainage was established 
on this plain. The Bridgeton Formation (Tb) is fluvial sand and gravel that is 
the earliest record of this drainage in the Bridgeton quadrangle. The Bridgeton 
river system deposited a broad braidplain across southern New Jersey south of 
the present-day Mullica River. This plain covered the entire quadrangle. 
Regionally, paleoflow indicators and slope of the plain indicate that the 
Bridgeton was deposited by a river system draining southeastward from what 
is now the lower Delaware River valley (Owens and Minard, 1979; Martino, 
1981; Stanford, 2010). Cross beds in sand exposed at six locations in the 
Bridgeton Formation in the quadrangle (plotted on map) likewise record 
eastward and southeastward paleoflow. The topography of the base of the 
Bridgeton Formation, based on outcrop and well data (red lines on fig. 2), 
shows that it aggraded in shallow south- to southeast-draining valleys cut into 
the underlying Cohansey Formation. This trend is slightly more southerly than 
the paleoflow indicators, suggesting that flow on the aggrading plain was a bit 
more easterly than earlier flow during channeling into the Cohansey. Gravel 
in the Bridgeton Formation is composed primarily of quartz, quartzite, and 
chert, and trace amounts (<0.1%) of red and gray sandstone and siltstone, 
gneiss, and schist. Similar to the paleoflow indicators and slope of the plain, 
these lithologies also indicate flow from the Delaware basin. 

The Bridgeton Formation lacks datable material. It overlies the 
middle-to-upper Miocene Cohansey Formation and is older than the 
Pensauken Formation, a fluvial deposit of Pliocene age that occupies a valley 
to the north and west of the Bridgeton quadrangle that is inset as deep as 200 
feet below the Bridgeton plain. These relationships indicate a late Miocene 
age for the Bridgeton Formation. Considerable age is also indicated by deep 
and intense weathering. Feldspar minerals in the sand have weathered to clay, 
iron-bearing silicate minerals have weathered to oxides and hydroxides 
(Owens and others, 1983), and many chert pebbles, especially in upper parts 
of the deposit, have decomposed to white and yellow clay-size material. This 
weathering gives the deposit a clayey sand texture and, in many places, a 
distinctive orange to reddish color. Chert, gneiss, siltstone, and schist pebbles 
are deeply weathered or decomposed through the entire thickness of the 
deposit. Orange-reddish clayey soil is most common on the highest parts of 
the deposit, generally above 100 feet in elevation, where it has undergone the 
least erosion. Reddish clayey soil is also common where the chert content is 
high, because there is more clay produced from weathering than where chert 
is scarce.

Continued lowering of sea level in the late Miocene and early Pliocene caused 
the Bridgeton river system to downcut and shift to the west of the quadrangle, 
to what is now the lower Delaware valley and the Delmarva Peninsula. The 
Bridgeton plain was abandoned and a new local drainage was established, 
including the Cohansey River and its tributaries. Through the Pliocene and 
early Pleistocene, the Cohansey and its tributaries cut broad shallow valleys 
into the former Bridgeton plain to a maximum depth of about 150 feet in the 
quadrangle. These valleys had been eroded to nearly their present depth by the 
middle Pleistocene, or possibly the early Pleistocene, before a period of high 
sea level flooded the valleys to an elevation of 60 to 70 feet. The Cape May 
Formation, unit 1 (Qcm1) (Newell and others, 1995) is composed of estuarine 
sand and gravel deposited during this highstand. Amino-acid racemization 
(AAR) ratios of shells in the Cape May 1 from southern Cumberland County 
and Cape May County suggest that it dates to either Marine Isotope Stage 
(MIS) 7, 9, or 11 (Lacovara, 1997; O’Neal and others, 2000; Sugarman and 
others, 2007). MIS 11 is a particularly long interglacial around 400 ka (ka = 
thousand years ago), with the highest global sea level of the middle and late 
Pleistocene. An MIS 11 sea level at similar elevation to the Cape May 1 
terrace is recorded in the Bahamas and Bermuda (Olson and Hearty, 2009), 
suggesting that the Cape May 1 is also of MIS 11 age. The Cape May 1 is 
preserved as bench-like remnants of former valley fills in tributary valleys and 
as a more continuous terrace in the main Cohansey valley, 10 to 30 feet higher 
than the surface of the younger upper fluvial terrace and Cape May 2 estuarine 
terrace. The upland edge of the Cape May 1 deposits is thin and onlaps the 
Bridgeton or Cohansey formations.

As sea level lowered following the Cape May 1 highstand, the Cohansey and 
its tributaries again incised, removing much of the Cape May 1 deposits and 
in places deepening valleys as much as 10 to 20 feet below their pre-Cape 
May 1 bottom. Another sea level highstand at 125 ka, known as the 
Sangamonian interglacial stage or MIS 5, rose to an elevation of about 30 feet 
in the New Jersey area, flooding the Cohansey River valley south of 
Bridgeton. Estuarine deposits laid down in the Cohansey River valley at this 
time form the Cape May Formation, unit 2 (Qcm2). The Cape May 2 is 
preserved as a terrace inset into the Cape May 1 with a top surface between 20 
and 35 feet in elevation. AAR ratios from shells in the Cape May 2 from 
southern Cumberland County and Cape May County indicate an MIS 5 age 
(Lacovara, 1997). 

Upstream from the limit of the Cape May 2 submergence, the river and its 
tributaries deposited sand and gravel, forming the upper stream terrace (Qtu). 
Some of this deposit may have been laid down before the Sangamonian 
highstand during a period of cold climate, the Illinoian glacial stage, peaking 
at 150 ka. During such cold periods in the middle and late Pleistocene, tundra 
replaced forest in the New Jersey Coastal Plain and soil drainage was impeded 
by permafrost (French and others, 2007). More sediment was washed from 
hillslopes causing aggradation of fluvial deposits in valleys. Closely-spaced, 
shallow gullies scribed into valley-side slopes (fig. 3) are evidence of slope 
erosion during periods of permafrost, as they are dry and inactive in the 
present-day temperate climate. They are common on the slopes bordering the 
upland edge of upper terraces. 

Sea level lowered again after 80 ka, following the Sangamonian interglacial, 
as another interval of cold climate, known as the Wisconsinan glacial stage, 
once again brought periods of tundra and permafrost. Additional deposition 
on the upper terrace occurred in the Wisconsinan, particularly in headwater 
areas where the terrace is not incised. The downstream parts of the upper 
terrace and the Cape May 2 terrace were incised and eroded to depths of as 
much as 30 feet along the Cohansey River. During the late Wisconsinan, and 
possibly into the early Holocene, sediment aggraded in the previously eroded 
valleys to form the lower terrace deposits (Qtl) (fig. 3). Channels and narrow 
floodplains (Qald), which are dry today, likely also formed at this time 
because permafrost again enhanced runoff.

In a few places (fig. 2) small deposits of windblown sand form low dunes 
generally less than four feet high. The dunes are on the upper terrace and the 
Bridgeton Formation. They were likely laid down during cold periods in the 
Wisconsinan when surfaces were not anchored by tree roots and wind could 
erode, transport, and deposit sand. Wind also eroded silt and clay from the soil 
developed on the Bridgeton Formation and deposited it as a thin, patchy 
veneer of silt and fine sandy silt known as loess. This material is too 
discontinuous to map. In headwater areas, seepage and runoff washed loess, 
along with silt and clay in the Bridgeton Formation soil, from uplands and 
slopes onto the surface of the upper terraces. This process formed beds of gray 
clayey silt to fine sandy silt known as accretion gley. The gley is as much as 
five feet thick and typically overlies sand and gravel terrace deposits.  

Climate again warmed, and sea level rose at the end of the Wisconsinan, 
beginning around 15 ka. With little sediment influx once forest regrew, the 
Cohansey and its tributaries incised the lower terrace to a maximum depth of 
20 feet, and widened the incision by lateral erosion, forming the modern 
floodplain. Modern streams developed meandering channels. Scarps 
(“meander scars” on fig. 3) were eroded into the lower terrace as the streams 
incised to the modern floodplain and mark the meandering channels. Sand and 
gravel channel deposits and backswamp peat (Qals) were laid down in the 
floodplains. Floodplain sediment accumulated chiefly in the Holocene 
(beginning around 11 ka) as indicated by radiocarbon dates of basal peat in 
alluvial wetlands elsewhere in southern New Jersey (Buell, 1970; Florer, 
1972; Stanford, 2000). As sea level rose to near its present position within the 
last 3 ka, salt marsh and estuarine deposits (Qm) were laid down atop the 
floodplain sediments along the Cohansey River at and south of Bridgeton. 
Recent, and ongoing, sea-level rise is causing salt marsh to expand inland. 
This expansion is particularly noticeable on low terraces and floodplains 
along the Cohansey River south of Bridgeton (fig. 4). Tide gauges in the 
Delaware Bay area  show that sea level has been rising between 0.1 and 0.16 
inches per year (3 and 4 mm/year) since the early-to-middle twentieth century, 
causing about one foot of sea-level rise over that time in this area.

DESCRIPTION OF MAP UNITS

ARTIFICIAL FILL—Sand, pebble gravel, minor clay, silt, and organic 
matter; gray, brown, very pale brown, white. In places includes 
man-made materials such as concrete, asphalt, brick, cinders, and glass. 
Unstratified to poorly stratified. As much as 20 feet thick. In road and 
railroad embankments, dams, dikes, filled wetlands and low ground, and 

infilled sand and clay pits. Small areas of fill in urban areas are not 
mapped.

TRASH FILL—Trash mixed and covered with clay, silt, sand, and minor 
gravel. As much as 50 feet thick. 

WETLAND AND ALLUVIAL DEPOSITS—Fine-to-medium sand and 
pebble gravel, minor coarse sand; light gray, yellowish-brown, brown, 
dark brown; overlain in places by brown to dark brown organic silt to 
clayey silt and brown to black peat and gyttja (gel-like organic mud). 
Peat is as much as 10 feet, but generally less than 4 feet, thick. Sand and 
gravel are chiefly quartz with a trace (<1%) of chert and are generally 
less than 3 feet thick. Sand and gravel are stream-channel deposits; peat 
and gyttja form from the vertical accumulation and decomposition of 
plant debris in swamps and marshes. In floodplains and alluvial wetlands 
on modern valley bottoms.  

TIDAL MARSH AND ESTUARINE DEPOSITS—Peat, clay, silt, fine 
sand; brown, dark brown, gray, black; minor medium-to-coarse sand and 
pebble gravel. Contain abundant organic matter and shells. As much as 
20 feet thick (estimated). Deposited in tidal marshes, tidal flats, and tidal 
channels during Holocene sea-level rise.

DRY VALLEY ALLUVIUM—Fine-to-medium sand and pebble gravel, 
minor coarse sand. Sand and gravel are chiefly quartz with a trace (<1%) 
of chert. As much as 5 feet thick. In dry headwater channels.

EOLIAN DEPOSITS—Fine-to-medium quartz sand; very pale brown, 
yellow. As much as 10 feet thick. Form areas of small, low dunes of 
indistinct form. Sand is from wind erosion of the Bridgeton Formation 
and upper terrace deposits. 

LOWER TERRACE DEPOSITS—Fine-to-medium sand, pebble gravel, 
minor coarse sand; light gray, brown, dark brown; very pale brown, 
yellowish-brown where well-drained (fig. 5). As much as 15 feet thick. 
Sand and gravel are quartz with a trace (<1%) of grains and pebbles of 
white to gray chert. Form terraces and pediments in valley bottoms with 
surfaces 2 to 10 feet above modern floodplains. Locally includes small 
aprons of sand and gravel colluvium at the base of steep slopes in the 
Cohansey River valley. In areas of poor drainage, deposits include peaty 
sand and sand with gyttja and may be overlain by peat less than 2 feet 
thick. The gyttja and peat are younger than the sand and gravel and 
accumulate due to poor drainage. Gravel is more abundant in lower 
terrace deposits than in upper terrace deposits due to removal of sand by 
stream and seepage erosion.

UPPER TERRACE DEPOSITS—Fine-to-medium sand, pebble gravel, 
minor coarse sand; very pale brown, brownish-yellow, yellow. Locally in 
headwater areas sand and gravel are overlain by gray, unstratified fine 
sand, clay, and silt as much as 5 feet thick. As much as 15 feet thick. Sand 
and gravel are quartz with, in places, a few (<5%) grains and pebbles of 
unweathered and partly weathered white to gray chert, and rare (<0.01%) 
weathered gneiss and sandstone granules and pebbles. Form terraces and 
pediments with surfaces 5 to 25 feet above modern floodplains. Also 
forms valley-bottom fills grading to the main-valley terraces, in small 
tributary valleys on uplands.  Include stratified stream-channel deposits 
and poorly stratified to unstratified deposits laid down on pediments by 
slopewash and groundwater seepage.

CAPE MAY FORMATION—Sand and pebble gravel, minor silt and clay. 
Includes estuarine deposits laid down during two periods of 
higher-than-present sea level in the Pleistocene. Unit 1 forms a terrace with a 
top surface at 60 to 75 feet in elevation. Unit 2 forms a terrace with a top 
surface at 20 to 35 feet in elevation.

CAPE MAY FORMATION, UNIT 2—Fine-to-medium sand, pebble 
gravel, minor coarse sand; yellow, yellowish-brown, very pale brown, 
reddish-yellow; with thin (0.25-3 inches) beds of white to light gray clay. 
Sand and gravel are quartz with a few pebbles of white to gray chert. 
Sand and gravel are horizontally stratified, some sand beds have 
low-angle cross bedding; clay beds are generally horizontally 
interbedded with sand. As much as 20 feet thick. In erosional remnants 
of an estuarine valley fill with a surface up to 35 feet in elevation in the 
Cohansey River valley and lower Mill Creek valley.  

CAPE MAY FORMATION, UNIT 1— Fine-to-medium sand, pebble 
gravel, minor coarse sand; yellowish-brown, yellow, very pale brown, 
reddish-yellow; with beds of white, light gray, and reddish-yellow clay 
to silty clay in places. Sand and gravel are quartz with, in places, a few 
grains and pebbles of weathered to decomposed white and yellow chert. 
Sand and gravel are horizontally stratified to cross bedded; in places, 
cross beds are tabular-planar and in sets up to 3 feet thick. Clay beds are 
generally thin (0.25-3 inches) and interbedded with sand or occur as thin 
drapes on cross-beds in sand (fig. 6). A few clays are in beds up to 10 feet 
thick (Ries and Kummel, 1904). As much as 40 feet thick. In erosional 
remnants of an estuarine valley fill with surfaces up to 75 feet in 
elevation in the Cohansey River and Mill Creek valleys. 

BRIDGETON FORMATION—Medium-to-coarse sand, fine-to- 
medium sand, clayey to very clayey in places, and pebble gravel, trace to 
few cobbles; reddish-yellow, yellow, brownish-yellow, red, very pale 
brown. Coarse sand and gravel beds are iron-cemented in places. 
Clay-size material forms grain coatings and interstitial fill in sand; this 
clay is from weathering of chert and feldspar. Beds of light gray to pale 
red silty clay, generally 6 to 12 inches thick but as much as 6 feet thick at 
the Rosenhayn location of Ries and Kummel (1904), occur within the 
sand in places. These clays are likely detrital rather than weathering 
products. Sand and gravel are quartz with as much as 20 percent chert. 
Gravel also includes some gray and brown quartzite, traces of red, 
brown, and gray sandstone and siltstone and white granite and gneiss; 
gray schist occurs as a rarity. Sand includes some weathered feldspar. 
Most chert is weathered to white and yellow clay-size material; 
unweathered chert is gray to brown. Sandstone, siltstone, granite, gneiss, 
and schist pebbles are deeply weathered or decomposed. As much as 50 
feet thick. Upper part of formation is generally unstratified, or poorly 
stratified owing to weathering, cryoturbation, and bioturbation. Below a 
depth of 5 to 10 feet cross bedding and horizontal plane-bedding are 
locally preserved. Caps uplands through the entire quadrangle, above an 
elevation of 50 to 90 feet (fig. 2). 

COHANSEY FORMATION—Fine-to-medium quartz sand, with some strata 
of medium to very coarse sand and fine gravel, very fine sand, and 
interbedded clay and sand. Divided into two map units: sand facies and 
clay-sand facies. Total thickness of the Cohansey in the quadrangle is as much 
as 200 feet.

Sand Facies—Fine-to-medium sand, some medium-to-coarse sand, 
minor very fine sand, minor very coarse sand to very fine pebbles, trace 
fine-to-medium pebbles; very pale brown, brownish-yellow, white, 
reddish-yellow, rarely red and reddish-brown. Well-stratified to 
unstratified; stratification ranges from thin, planar, subhorizontal beds to 
large-scale trough and planar cross-bedding (fig. 5). Sand is quartz; 
coarse-to-very coarse sand may include as much as 5% weathered chert 
and a trace of weathered feldspar.  Coarse-to-very coarse sands 
commonly are slightly clayey; the clays occur as grain coatings or as 
interstitial infill. This clay-size material is from weathering of chert and 
feldspar rather than from primary deposition. Pebbles are chiefly quartz 
with minor gray chert and rare gray quartzite. Some chert pebbles are 
light gray, partially weathered, pitted, and partially decomposed; some 
are fully weathered to white clay. In a few places, typically above clayey 
strata and where iron-bearing heavy minerals are abundant, sand may be 
hardened or cemented by iron oxide, forming reddish-brown hard sands 
or ironstone masses. Locally, sand facies includes isolated lenses of 
interbedded clay and sand like those within the clay-sand facies 
described below. The sand facies is as much as 100 feet thick.

Clay-Sand Facies—Clay interbedded with clayey fine sand, very 
fine-to-fine sand, fine-to-medium sand, less commonly with 
medium-to-coarse sand and pebble lags. Clay beds are commonly 0.5 to 
3 inches thick, rarely as much as 3 feet thick, sand beds are commonly 1 
to 6 inches thick but are as much as 2 feet thick. Clays are white, yellow, 
very pale brown, reddish-yellow, and light gray; a few clay beds are 
brown to dark brown and contain lignitic organic matter. Sands are 
yellow, brownish-yellow, very pale brown, reddish-yellow. As much as 
15 feet thick.

KIRKWOOD FORMATION—Fine sand, fine-to-medium sand, sandy 
clay, and silty clay to clayey silt, minor coarse sand and pebbles; gray, 
dark gray, brown. Sand is quartz with some mica and lignite. Contains 
shells in places. In subsurface only. As much as 150 feet thick. In the map 
area, the upper 20 to 70 feet of the formation (above the upper tieline on 
sections AA’ and BB’) is sand with interbedded silt-clay; the lower 70 to 
110 feet is predominantly silt-clay with a thin sand and shell bed (at 
lower tieline on sections AA’, BB’). 

SHARK RIVER FORMATION—Glauconitic quartz sand, gray to dark 
green, with some clay and shells. Lower 50 to 100 feet of the formation 
is more clayey than the upper part. In subsurface only. As much as 300 
feet thick in southeast part of quadrangle, thins to 120 feet in northwest 
part of quadrangle. The Shark River is of middle to late Eocene age based 
on foraminifers and calcareous nannofossils sampled in the Millville 
corehole (Sugarman and others, 2005).

MANASQUAN FORMATION—Clay with a trace of glauconite and 
shells, gray to olive gray. In subsurface only. Approximately 100 feet 
thick based on thickness in the Millville corehole (Sugarman and others, 
2005). Penetrated in wells 176 and 207, but base of Manasquan cannot be 
positively identified from the logs for these wells. Of early Eocene age 
based on foraminifers and calcareous nannoplankton in the Millville 
corehole (Sugarman and others, 2005).
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MAP SYMBOLS

Contact of surficial deposits—Solid where well-defined by landforms as 
visible on 1:12,000 stereo airphotos and LiDAR imagery, dashed where 
approximately located, short-dashed where feathering or gradational, 
dotted where excavated. In excavations, contacts are drawn to the base 
map topography, compiled in 1953. 

Contact of Cohansey facies—Approximately located. 

Concealed Cohansey Formation facies—Covered by surficial deposits. 

Material penetrated by hand-auger hole or observed in exposure or 
excavation. Number indicates thickness of surficial material, in feet, 
where penetrated. Symbols without a thickness value within surficial 
deposits indicate that the surficial material is more than 5 feet thick. 
Where more than one unit was penetrated, the thickness (in feet) of the 
upper unit is indicated next to its symbol and the lower unit is identified 
following the slash. 

Material formerly observed—Recorded in N. J. Geological and Water 
Survey files. Abbreviations as above.  

Photograph location

Well or test boring—Location accurate to within 200 feet. Log of 
formations penetrated shown in table 1. Logs of borings Bridgeton 1 and 
Bridgeton 2 are in table 2.

Well or test boring—Location accurate to within 500 feet. Log of 
formations penetrated shown in table 1.

Geophysical well log—On sections. Gamma-ray log in red, radiation 
intensity increases to right. Resistivity or resistance log in blue, 
resistivity or resistance increases to right.

Paleocurrent direction—Arrow indicates direction of stream flow as 
inferred from dip of planar, tabular cross beds observed at point marked 
by x.  Bar through arrow indicates measurement from field maps of J. P. 
Owens (U. S. Geological Survey) on file at N. J. Geological and Water 
Survey.

Fluvial scarp—Line at top, ticks on slope.

Shallow topographic basin—Line at rim, pattern in basin. Includes 
thermokarst basins formed from melting of permafrost, and a few 
seepage basins formed by groundwater erosion.

Excavation perimeter—Line encloses excavated area. 

Sand pit—Active in 2018.

Sand pit—Inactive in 2018.

Clay pit—Inactive in 2018. 

Figure 5. Lower terrace deposit (Qtl, above line) overlying the Cohansey 
Formation, sand facies (Tchs, below line). Note weak horizontal stratification 
in the lower terrace deposit and planar cross bedding in the Cohansey Forma-
tion. Location shown on map and inset.

MAP
AREA

MAP
AREA

Figure 6. Sand and clay of the Cape May Formation, unit 1 (Qcm1). Sand 
(yellowish-brown, red, and yellow beds) is plane-bedded to cross-bedded. 
Clay (thin light yellow and white beds) occurs as drapes on the sand beds. 
This pattern is typical of intertidal deposits. Location shown on map and 
inset.
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Table 1. Selected well and boring records. Footnotes at end of table (p. 7). 
 

Well 
Number 

Identifier1 Formations Penetrated2 

1 34-3160 13 Tb 34 Tchs 57 Tchs+Tchc 86 Tchs 105 Tkw
2 34-6689, G 55 Tb+Tchs 70 Tchc 80 Tchs 90 Tchc 120 Tchs 260 Tkw 380 Tsr 400 Tmq 
3 34-6154 36 Tb 58 Tchs+Tchc 185 Tchs
4  P201003936 44 Tchs 74 Tchs+Tchc 165 Tchs
5 34-3498 10 Tb 30 Tchs 45 Tchc 75 Tchs+Tchc 105 Tchs 106 Tchco
6  34-2167 8 Q 20 Tchs or Tb 35 Tchc 50 Tchs 65 Tchs+Tchc 80 Tchs 85 Tchs+Tchc 
7 34-6557 42 Tb/Tchs 65 Tchs+Tchc 104 Tchs 242 Tkw 391 Tsr 405 Tmq
8 34-766 20 Tb 33 Tchs+Tchc 45 Tchc 125 Tchs+Tchc 168 Tchs 180 Tkw
9 34-106 25 Tb 65 Tchs 130 Tchs+Tchc 169 Tchs 170 Tkw
10 34-2513 15 Tb 30 Tchs or Tb 45 Tchs+Tchc 52 Tchs 60 Tchs+Tchc 67 Tchs 90 Tchs+Tchc 105 Tchs  

210 Tkw 
11 34-3447 15 Tb 22 Tchs 30 Tchs+Tchc 37 Tchs 60 Tchs+Tchc 90 Tchs 97 Tchs+Tchc 160 Tchs 
12 34-2477 32 Tb 47 Tchs 49 Tchs+Tchc 57 Tchs
13 34-1313 and 

34-2736, R 
27 Tb 50 Tchs 62 Tchc 90 Tchs+Tchc 205 Tkw 

14 34-1312 43 Tb 49 Tchs 52 Tchc 54 Tchs 82 Tchc 87 Tchs 109 Tchc+Tchs 121 Tchs 175 Tkw 
15 34-228 26 Tb 47 Tchs 51 Tchc 55 Tchs+Tchc 70 Tchs
16 34-1203 29 Tb 32 Tchs 35 Tchc 38 Tchs 44 Tchs+Tchc 47 Tchc 71 Tchs+Tchc 83 Tchs 
17 34-3510 36 Tchs 62 Tchs+Tchc 110 Tchs
18 34-3345 15 Q 30 Tchs+Tchc 60 Tchs 70 Tchc 85 Tchs 95 Tchc 105 Tchs+Tchc 116 Tchs 
19 34-3376 11 Tb 32 Tchs 39 Tchc 95 Tchs
20 34-3308 8 Tchs+Tchc 25 Tchs 32 Tchc 102 Tchs+Tchc
21 34-1911 30 Tb 40 Tchs 50 Tchs+Tchc 80 Tchs 130 Tkw
22 34-2207 15 Tchs 40 Tchc+Tchs 75 Tchs 80 Tchco 90 Tchs+Tchc 105 Tchs 130 Tkw 
23 34-3485  22 Q/Tb 30 Tchs+Tchc 75 Tchs 90 Tchs+Tchc 97 Tchs 112 Tkw
24 34-1153 10 Tb 26 Tchs 35 Tchs+Tchc 55 Tchs 57 Tchc 88 Tchs 89 Tchc 100 Tchs+Tchc 111 Tchs 143 Tkw
25  35-5310 10 Q 20 Tchc 40 Tchs 55 Tchc 75 Tchs
26 34-153 26 Tb 42 Tchs 
27 34-3202 16 Tb 39 Tchs 77 Tchs+Tchc 92 Tchs
28 34-744 15 Tb 35 Tchs 70 Tchs+Tchc 75 Tchs 87 Tchs+Tchc 94 Tchs
29 34-615 10 Tb 19 Tchc 36 Tchs+Tchc 47 Tchs 48 Tchc+Tchs
30 35-6020 15 Tb 55 Tchs 75 Tchc+Tchs 90 Tchs+Tchc 105 Tchs 110 Tchs+Tchc 
31 34-547 23 Tb 29 Tchc 50 Tchs 54 Tchc 153 Tchs+Tchc 156 Tkw
32 35-10835 15 Tb 45 Tchs 60 Tchc 70 Tchs 85 Tchc 100 Tchs+Tchc 117 Tchs
33 35-9870 15 Tb 30 Tchs 40 Tchc 60 Tchs 70 Tchs+Tchc 80 Tchs
34 35-6123 15 Tb 28 Tchc+Tchs 60 Tchs 75 Tchs+Tchc 86 Tchs
35 35-11059 15 Tb 30 Tchs 40 Tchc 80 Tchs 100 Tchc+Tchs 115 Tchs 130 Tchs+Tchc 142 Tchs 
36 35-658 15 Tb 35 Tchs 40 Tchs+Tchc 66 Tchs
37 35-9380 28 Tb 52 Tchs+Tchc 93 Tchs
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Well 
Number 

Identifier1 Formations Penetrated2 

38 35-8051 23 Tb 40 Tchs 62 Tchs+Tchc 73 Tchs 80 Tchs+Tchc
39 35-7269 15 Tb 75 Tchs 100 Tchco 130 Tchs
40 35-6960 10 Tb 50 Tchc+Tchs 75 Tchs
41 35-712 19 Tb 21 Tchc 38 Tchs 41 Tchc 52 Tchs
42 35-1396 20 Tb 56 Tchs+Tchc 73 Tchs
43 35-107 25 Tb 30 Tchc 31 Tchs 35 Tchc 57 Tchs
44 35-2107 28 Tb 39 Tchs 57 Tchs+Tchc 75 Tchs
45 35-673 20 Tb 30 Tchc 60 Tchs+Tchc 76 Tchs
46 35-3261 15 Tb 50 Tchs 100 Tchs+Tchc 120 Tchc+Tchs 135 Tchs+Tchc 145 Tchs 155 Tkw 
47 35-3120 15 Tb 30 Tchs 45 Tchs+Tchc 60 Tchs 70 Tchc+Tchs 105 Tchs+Tchc 120 Tchc+Tchs  

140 Tchs+Tchc 
48 35-2257 15 fill 25 Tb 60 Tchs
49 35-4424 25 Tb 140 Tchs 171 Tchs or Tkw 176 Tkw
50 35-9598 10 Tb 20 Tchs 30 Tchc 45 Tchs+Tchc 70 Tchs 80 Tchc+Tchs 95 Tchs 
51 35-9947 22 Tb 30 Tchs+Tchc 82 Tchs 90 Tchs+Tchc 127 Tchs
52 35-9335 15 Tchs+Tchc 40 Tchs 60 Tchs+Tchc 70 Tchc 85 Tchs
53 35-5071 9 Tb 27 Tchs 56 Tchs+Tchc 94 Tchs 102 Tchc+Tchs 129 Tchs 139 Tchc+Tchs 158 Tchs
54 35-9809 15 Tb 25 Tchs 45 Tchs+Tchc 60 Tchc+Tchs 75 Tchs+Tchc 80 Tchc 91 Tchs 
55 35-9525 9 Tchc or Tb 26 Tchs or Tb 32 Tchc 55 Tchs+Tchc 78 Tchs 84 Tchs+Tchc 
56 35-10497 15 Tb 40 Tchs 60 Tchco 75 Tchs 90 Tchco 110 Tchs
57 35-9876 15 Tb 30 Tchs 45 Tchc 55 Tchs+Tchc 60 Tchco 75 Tchs
58 35-9636 15 Tb 25 Tchc+Tchs 35 Tchs 45 Tchco 90 Tchs+Tchc 105 Tchs
59 35-9730 15 Tb 30 Tchs 40 Tchc 55 Tchs+Tchc 65 Tchc 85 Tchs
60 35-3266 20 Tb 40 Tchs 90 Tchs+Tchc 100 Tchs 110 Tchs+Tchc 160 Tchs 180 Tkw 
61 35-8896 5 Tb 14 Tchc 53 Tchs 64 Tchco 77 Tchs 82 Tchs+Tchc
62 35-9333 15 Tb 30 Tchs 40 Tchco 85 Tchs 95 Tchc 115 Tchs+Tchc 137 Tchs
63 35-2339 10 Tb 70 Tchs 80 Tchs+Tchc
64 35-2338 10 Q/Tb 75 Tchs 110 Tchs+Tchc 120 Tkw
65 35-1154 13 Q/Tb 29 Tchs+Tchc 32 Tchc+Tchs 37 Tchs 39 Tchs+Tchc 43 Tchs 47 Tchc+Tchs  

55 Tchs+Tchc 69 Tchc+Tchs 87 Tchs 96 Tchc+Tchs
66 35-2708A 30 Tb 45 Tchs 65 Tchs+Tchc 95 Tchc 120 Tchc+Tchs 150 Tchs
67 35-4298 15 Tb 70 Tchs 105 Tchs+Tchc 120 Tchco 140 Tchs 150 Tchs+Tchco
68 35-10215 19 Tb 42 Tchc 131 Tchs 140 Tchc 160 Tchs
69 35-5781 9 Q/Tb 28 Tchs 43 Tchs+Tchc 78 Tchs 96 Tchs+Tchc 127 Tchs 132 Tchc+Tchs 137 Tchs+Tchc  

155 Tchs 
70 35-7042 15 Tb 30 Tchs+Tchc 60 Tchs 75 Tchc+Tchs 120 Tchs 130 Tchco+Tchs 152 Tchs 
71 35-5986 15 Tb 45 Tchs 55 Tchs+Tchc 65 Tchc+Tchs 85 Tchs
72 35-8733 6 Tb 60 Tchs 87 Tchs+Tchc 150 Tchs
73 35-10570 15 Tb 45 Tchs+Tchc 70 Tchs 85 Tchs+Tchc 100 Tchs 120 Tchs+Tchc 130 Tchc+Tchs 145 Tchs 

155 Tchco+Tchs 160 Tchs 172 Tchs
74 35-5700 15 Tb 40 Tchs+Tchc 80 Tchs 100 Tchs+Tchco 120 Tchc+Tchs 145 Tchs 
75 35-11211 15 Tb 30 Tchs+Tchc 55 Tchs 70 Tchco 99 Tchs
76 35-11548 15 Q/Tb 55 Tchs 65 Tchco 75 Tchs+Tchc 100 Tchs
77 35-9726 15 Q/Tb 25 Tchc 50 Tchs+Tchc 60 Tchs 75 Tchco 99 Tchs
78 35-4991 15 Q/Tb 40 Tchs 65 Tchs+Tchc 80 Tchc+Tchs 100 Tchs+Tchco 125 Tchs 130 Tchc+Tchs 140 Tchs 

147 Tchs+Tchc 
79 35-6348 15 Tb 30 Tchc 85 Tchs 90 Tchs+Tchc 110 Tchco+Tchs 137 Tchs
80 35-9128 12 Tb 25 Tchs 50 Tchs+Tchc 83 Tchs
81 35-7761 30 Tb 60 Tchs+Tchc 140 Tchs
82 35-3443 15 Tb 30 Tchs+Tchc 40 Tchc+Tchs 45 Tchco 60 Tchs+Tchc 70 Tchs
83 35-729 11 Tb 14 Tchc 50 Tchs
84 35-8981 33 Tb 57 Tchs+Tchc 70 Tchs 77 Tchc 97 Tchs
85 35-6019 30 Tb 66 Tchs 75 Tchc+Tchs 85 Tchs+Tchc 105 Tchs 115 Tchs+Tchc 
86 35-7755 9 Tb 30 Tchs 50 Tchs+Tchc 62 Tchc 79 Tchs 90 Tchs+Tchc 113 Tchs 
87 35-1229 20 Tb 65 Tchs+Tchc 81 Tchc+Tchs 102 Tchs+Tchc 112 Tchs
88  35-9714 19 Tb 28 Tchc 49 Tchs 60 Tchs+Tchc 71 Tchs 75 Tchs+Tchc
89 35-8136 30 Tb 60 Tchs+Tchc 75 Tchs
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Well 
Number 

Identifier1 Formations Penetrated2 

90 35-911 32 Tb 41 Tchs 50 Tchc 70 Tchs
91 35-9342 12 Tb 28 Tchs 36 Tchc 50 Tchs 55 Tchc 92 Tchs 106 Tchs+Tchc 131 Tchs 142 Tchs+Tchc
92 35-10700 9 Tb 28 Tchs 37 Tchc 90 Tchs
93 35-5996 15 Tb 30 Tchc+Tchs 45 Tchs 55 Tchs+Tchc 68 Tchs
94 35-10756 8 Tb 19 Tchc 32 Tchs 49 Tchc+Tchs 58 Tchc 72 Tchs+Tchc 95 Tchs
95 35-324 9 Tb 29 Tchs 31 Tchc 40 Tchs 41 Tchc
96 35-7883 13 Tb 23 Tchs 42 Tchc 78 Tchs 84 Tchs+Tchc
97 34-1127 13 Tb 26 Tchs 29 Tchc 64 Tchs
98 34-3439 29 Tb 46 Tchs+Tchc 52 Tchc 76 Tchs 80 Tchc 95 Tchs
99 34-2206 15 Tb 30 Tchs+Tchc 65 Tchs 90 Tchs+Tchc 105 Tchc+Tchs 120 Tchs 135 Tchco+Tchs  

150 Tchs+Tchc 170 Tchs
100 34-1026 20 Tb 41 Tchs+Tchc 64 Tchs
101 34-2337 15 Tb 40 Tchs 55 Tchc+Tchs 100 Tchs 135 Tchco 150 Tchs 160 Tchs+Tchc 
102 34-340 32 Tb 38 Tchc+Tchs 47 Tchs
103 34-3105 11 Tb 29 Tchs 57 Tchs+Tchc 67 Tchs 75 Tchs+Tchc
104 34-3618 9 Tb 28 Tchs 36 Tchs+Tchc 45 Tchc 92 Tchs
105 34-284 33 Tb 45 Tchc+Tchs 57 Tchs
106 34-3013 8 Tb 23 Tchs 38 Tchs+Tchc 55 Tchs 74 Tchs+Tchc 90 Tchs
107 34-283 22 Tb 31 Tchc+Tchs 46 Tchs 57 Tchc+Tchs 70 Tchs
108 34-384 9 Tb 25 Tchs 42 Tchc+Tchs 50 Tchs 63 Tchs+Tchc 72 Tchs
109 34-3157 12 Tb 30 Tchs 50 Tchs+Tchc 67 Tchs
110 34-333 27 Tb 40 Tchc+Tchs 56 Tchs
111 35-11026 30 Tchs 40 Tchs+Tchc 50 Tchc 60 Tchs+Tchc 80 Tchs
112 35-912 20 Tb 21 Tchc 24 Tchs 28 Tchc 64 Tchs
113 35-5916 12 Tb 23 Tchs 31 Tchc 56 Tchs 70 Tchs+Tchc 88 Tchs
114 35-11087 30 Tchs 40 Tchs+Tchc 50 Tchc 60 Tchs+Tchc 80 Tchs
115 34-67 26 Tb 35 Tchc 58 Tchs
116 34-2514 15 Tb 30 Tchs+Tchc 37 Tchs 45 Tchco 90 Tchs+Tchc 100 Tchc 130 Tchs 140 Tchc+Tchs  

150 Tchs+Tchc 160 Tchco 175 Tchs
117 34-2228 31 Tb 44 Tchc 75 Tchs 85 Tchs+Tchc
118 34-2284 30 Tb 45 Tchc 80 Tchs 150 Tchs+Tchc 175 Tchs
119 34-893 24 Tb 48 Tchc 62 Tchc+Tchs 72 Tchs+Tchc 132 Tchc+Tchs 142 Tchc 
120 34-832 18 Tb 25 Tchc+Tchs 35 Tchs 42 Tchs+Tchc 48 Tchc 102 Tchs+Tchc 112 Tchs 118 Tchco 123 Tchs 

143 Tchs+Tchs 
121 34-830 6 Tb 23 Tchc 40 Tchc+Tchs 60 Tchs 80 Tchs+Tchc 102 Tchs 160 Tchs+Tchc 163 Tchc+Tchs
122 34-831 12 Tb 13 Tchc+Tchs 42 Tchs 47 Tchc 80 Tchc+Tchs 120 Tchs 124 Tchc or Tkw 
123 34-2397 3 Tb 20 Tchs or Tb 23 Tchc+Tchs 49 Tchs 64 Tchs+Tchc 76 Tchs 87 Tchs+Tchc 138 NR 171 Tchs 

187 Tchs+Tchs 190 Tkw
124 UD-24 of 

Rooney 
(1971) 

4 Tb 9 Tchc 15 Tchs 22 Tchco 30 Tchs+Tchc 41 Tchc 100 Tchs 113 Tchco 120 Tchs+Tchc  
135 Tchco+Tchs 

125 34-5216 21 Tb 32 Tchs+Tchc 69 Tchs 74 Tchs+Tchc 92 Tchs 104 Tchs+Tchc 106 Tchc+Tchs  
164 Tchs+Tchc 196 Tkw

126 34-4963 24 Tb 27 Tchc 36 Tchs+Tchc 118 Tchs 186 Tkw
127 34-4307, G, R 26 Tb 60 Tchs 66 Tchc 75 Tchs 82 Tchc 92 Tchs 96 Tchc 106 Tchs 260 Tkw 320 Tsr 
128 34-3003 7 Tb 32 Tchs 40 Tchc+Tchs 66 Tchs 76 Tchs+Tchc 88 Tchs 92 Tchs+Tchc 
129 34-3785 30 Tchs 40 Tchs+Tchc 50 Tchc 60 Tchs+Tchc 100 Tchs
130 34-1952 10 Tb 35 Tchs 50 Tchs+Tchc 70 Tchs 75 Tchc 90 Tchs 91 Tchco
131 34-9 48 Tb 80 Tchs+Tchc 108 Tchs
132 34-2442 7 Tb 28 Tchs 47 Tchs+Tchc 50 Tchc+Tchs 61 Tchs 67 Tchs+Tchc
133 34-2607 13 Tchs 32 Tchs+Tchc 40 Tchc 78 Tchs 81 Tchc 106 Tchs 112 Tchs+Tchc 
134 34-3501 13 Tb 26 Tchs 49 Tchs+Tchc 58 Tchs 70 Tchs+Tchc 87 Tchs
135 34-3005 15 Tb 30 Tchs 45 Tchs+Tchc 75 Tchs 85 Tchco 109 Tchs
136 34-2210 15 Tchs 30 Tchc 75 Tchs 85 Tchs+Tchco 97 Tchs
137 34-602 27 Tb 50 Tchs 54 Tchs+Tchc 78 Tchs 85 Tchs+Tchc 94 Tchs 96 Tchc+Tchs 
138 34-2245 10 Tb 25 Tchs 45 Tchs+Tchc 60 Tchc 80 Tchs 81 Tchco
139 34-3365 16 Tchs 80 Tchs+Tchc 90 Tchs 95 Tchs+Tchc
140 34-2597 12 Tb 39 Tchs+Tchc 52 Tchs 70 Tchs+Tchc 82 Tchs
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141 34-939 29 Tb 33 Tchs 57 Tchs+Tchc 84 Tchs
142 34-2456 25 Tb 50 Tchs 75 Tchs+Tchc 105 Tchs 110 Tchs+Tchc 115 Tchc+Tchs 128 Tchs 135 Tchc
143 34-3444 15 Tb 30 Tchs 45 Tchs+Tchc 55 Tchs 65 Tchco 75 Tchc 108 Tchs 115 Tchco 
144 34-2394 10 Tb 30 Tchc 45 Tchs 75 Tchs+Tchc 90 Tchs 105 Tchs+Tchc 120 Tchs 130 Tchs+Tchc 143 Tchs 

150 Tkw 
145 34-3746 15 Tb 30 Tchs 40 Tchc 75 Tchs 85 Tchc 100 Tchs 110 Tchc+Tchs 125 Tchs 130 Tchs+Tchc
146 34-3607 24 Tb 30 Tchs+Tchc 32 Tchc 100 Tchs
147 34-3753 15 Tb 60 Tchs 70 Tchco 110 Tchs+Tchc 130 Tchs
148 34-3696 30 Tb 60 Tchs 75 Tchs+Tchc 90 Tchs 100 Tchc 115 Tchs 135 Tchs+Tchco 147 Tchs 
149 34-3153 11 Tb 25 Tchs 61 Tchs+Tchc 80 Tchs
150 34-944 10 Tb 70 Tchs+Tchc 92 Tchs
151 34-2752 15 Q/Tb 30 Tchs 45 Tchs+Tchc 90 Tchs 105 Tchs+Tchc 112 Tchco 122 Tchs 130 Tchc
152 34-2196 11 Tb 29 Tchs 48 Tchs+Tchc 62 Tchs 80 Tchs+Tchc 95 Tchs 102 Tchs+Tchc 
153 34-2027 15 Q 30 Tchs 62 Tchs+Tchc 81 Tchs 120 Tchs+Tchc
154 34-1860 9 Q 22 Tchs 47 Tchs+Tchc 55 Tchc 68 Tchs+Tchc 94 Tchs
155 34-215 8 Q 58 Tchs 
156 34-273 22 Q 55 Tchs+Tchc 84 Tchs 85 Tchco
157 34-790 28 Q 38 Tchc 49 Tchc+Tchs 65 Tchc 88 Tchs 89 Tchco
158 34-595 17 Q 53 Tchs 54 Tchc 59 Tchs+Tchc 66 Tchs
159 34-1250 34 Tb/Tchs 84 Tchs
160 34-3010 12 Tb 47 Tchs 55 Tchc+Tchs 70 Tchs 88 Tchs+Tchc 106 Tchs
161 34-175 7 Tb 113 Tchs 114 Tchs+Tchc
162 34-3331 23 Tb 57 Tb/Tchs 79 Tchs+Tchc 113 Tchs
163 34-2784 15 Tb 55 Tchs+Tchc 65 Tchs 80 Tchc+Tchs 113 Tchs 120 Tchc+Tchs 
164 34-3605 10 Tb 65 Tchs 75 Tchc 90 Tchs
165 34-3493 18 Tb 23 Tchc 30 Tchs+Tchc 65 Tchc 90 Tchs
166 34-1196, R 32 Tb 36 Tchc 46 Tchs 66 Tchc 120 Tchs 244 Tkw
167 34-1195 32 Tb 42 Tchs+Tchc 72 Tchc+Tchs 102 Tchs 114 Tchs+Tchc
168 34-3 20 Tb 30 Tchs 50 Tchc 60 Tchc+Tchs 98 Tchs 118 Tkw
169 34-359 15 Tb 32 Tchs 42 Tchc 60 Tchs
170 34-2677 9 Tb 45 Tchs or Tb
171 35-6946 12 Tb 30 Tchs 73 Tchs+Tchc 86 Tchs 90 Tchs+Tchc
172 35-7496 8 Tb 36 Tchs or Tb 44 Tchc 67 Tchs+Tchc 87 Tchs
173 35-867 13 Tb 28 Tchc+Tchs 31 Tchc 64 Tchs 66 Tchc 127 Tchs 130 Tchc 150 Tchs+Tchc 157 Tchs
174 35-7917 30 Tchs 40 Tchs+Tchc 50 Tchc 90 Tchs
175 35-1142 17 Q 21 Tchc+Tchs 25 Tchs+Tchc 30 Tchs 43 Tchs+Tchc 85 Tchs 115 Tchs+Tchc 143 Tchs
176 35-1197, G to 

626 
4 Q 8 Tchc 15 Tchs 18 Tchc 80 Tchs 90  Tchc+Tchs+Tchco 105 Tchs 115 Tchs+Tchc 135 Tchc  
140 Tchs 150 Tchc 170 Tchs 280 Tkw 485 Tsr 820 TD

177 35-1146 5 Tb 30 Tchs+Tchc 60 Tchs 80 Tchs+Tchc 85 Tchs+Tchco 90 Tchc+Tchs 120 Tchs+Tchc 150 Tchs 
178 35-6854 30 Tchs 40 Tchs+Tchc 50 Tchc 60 Tchs+Tchc 100 Tchs
179 35-1518 36 Tb 39 Tchc 41 Tchs 44 Tchc 45 Tchco 64 Tchs+Tchc 65 Tchc 88 Tchc+Tchs 103 Tchs
180 35-3860 30 Tb 65 Tchs+Tchc 70 Tchco 110 Tchs
181 35-6711 22 Tb 52 Tchs+Tchc 75 Tchs 90 Tchs+Tchc 135 Tchs
182 35-6315 18 Tb 40 Tchs 45 Tchc 80 Tchs+Tchc 110 Tchs
183 35-1116 16 Tb 94 Tchs+Tchc 105 Tchs 112 Tchs+Tchc 125 Tchc+Tchs
184 35-11098 12 Tb 32 Tchs 48 Tchs+Tchc 85 Tchs
185 35-3614 30 Tb 45 Tchs 50 Tchc 70 Tchs+Tchc 85 Tchs
186 35-8428 10 Tb 30 Tchc 45 Tchs+Tchc 73 Tchs
187 35-9038 11 Tb 20 Tchs 32 Tchc 56 Tchs 77 Tchs+Tchc 87 Tchs 93 Tchs+Tchc 
188 35-8795 10 Tb 35 Tchc 50 Tchs 70 Tchs+Tchc 84 Tchs
189 35-449 18 Tb 31 Tchs 50 Tchs+Tchc 55 Tchc 70 Tchs
190 35-874 23 Tb 28 Tchs 37 Tchs+Tchc 44 Tchs 49 Tchc 82 Tchs 83 Tchc
191 35-4138 30 Tb 52 Tchs 60 Tchs+Tchc 75 Tchs 82 Tchs+Tchc 135 Tchs 136 Tchc or Tkw 
192 35-2233 25 Tb 70 Tchs+Tchc 80 Tchs
193 35-9253 22 Tb 51 Tchc 89 Tchs 92 Tchc 110 Tchs
194 35-8328 50 Tb or Tb/Tchc 70 Tchs+Tchc 100 Tchs
195 35-7517 15 Tb 40 Tchs 60 Tchs+Tchc 90 Tchc 115 Tchs



5 
 

Well 
Number 

Identifier1 Formations Penetrated2 

196 35-7267 15 Tb 35 Tchs+Tchc 94 Tchs
197 35-11114 20 Tb 24 Tchc 45 Tchs 65 Tchs+Tchc 95 Tchs
198 35-4367 20 Tb 40 Tchc+Tchs 60 Tchs+Tchc 67 Tchs 80 Tchs+Tchc 105 Tchs
199 35-8763 14 Tb 28 Tchs or Tb 39 Tchc 56 Tchs+Tchc 84 Tchs 90 Tchc
200 35-6363 15 Tb 30 Tchs 50 Tchs+Tchc 60 Tchc+Tchs 75 Tchs 85 Tchc+Tchc 115 Tchs 
201 35-8597 21 Q/Tb 37 Tchc 45 Tchs 53 Tchc 92 Tchs 113 Tchs+Tchc 132 Tchs
202 35-7730 30 Tchs 40 Tchs+Tchc 50 Tchc 60 Tchs+Tchc 100 Tchs
203 35-6766 14 Tb 32 Tchs 39 Tchc 91 Tchs
204 35-8573 16 Tb 43 Tchs 51 Tchc 70 Tchs 84 Tchs+Tchc 100 Tchs
205 34-1561 30 Q/Tb 40 Tchs+Tchc 60 Tchs 75 Tchs+Tchc 95 Tchs
206 34-821 23 Tb 24 Tchc 70 Tchs 85 Tchc+Tchs 120 Tchs 148 Tkw 
207 54-15, Br-3 of 

Rooney 
(1971) 

24 Tb 27 Tchc 48 Tchs 61 Tchc 101 Tchs 230 Tkw 400 Tsr 1651 TD 

208 34-712 29 Tchs 37 Tchco 42 Tchs 57 Tchs+Tchc 67 Tchs 85 Tchs+Tchc 113 Tchs or Tkw 136 Tkw
209 34-182 22 Q 66 Tchs 
210 34-2601 7 Tb 29 Tchs 37 Tchs+Tchc 60 Tchs 72 Tchs+Tchc 87 Tchs 92 Tchs+Tchc 
211 34-858 16 Q 21 Tchs 24 Tchc 32 Tchs 34 Tchc 46 Tchs 54 Tchs+Tchc 70 Tchs 
212 34-1930 20 Q 35 Tchs 52 Tchs+Tchc 100 Tkw
213 N 34-4-955 11 Tb 51 Tchs 72 Tchs+Tchc 194 Tkw 245 Tsr
214 34-1227 16 Tb 18 Tchs 51 Tchs+Tchc 62 Tchs
215 34-1241 16 Tb 37 Tchs+Tchc 48 Tchc 78 Tchs 79 Tkw
216 34-279 35 Tb 59 Tchs 
217 34-3248 14 Tb 35 Tchs 75 Tchs+Tchc 86 Tchs 90 Tchs+Tchc
218 34-131 16 Tchs 31 Tchc 47 Tchs 57 Tchc+Tchs 117 Tchs 130 Tkw
219 34-223 10 Q 38 Q or Tchs 50 Tchs 51 Tchs+Tchc
220 35-6855 30 Tchs 40 Tchs+Tchc 50 Tchc 60 Tchs+Tchc 100 Tchs
221 35-5961 5 Tb 20 Tchc 45 Tchs 70 Tchc+Tchs 94 Tchs
222 35-5994 15 Tb 27 Tb or Tchs 50 Tchs 65 Tchco 87 Tchs
223 35-5131 9 Tb 29 Tb or Tchs 48 Tchs+Tchc 62 Tchs 86 Tchs+Tchc 104 Tchs
224 35-4894 8 Tb 22 Tb or Tchs 39 Tchs 48 Tchc 63 Tchs+Tchc 74 Tchs 79 Tchs+Tchc 
225 35-9035 11 Tb 21 Tb or Tchs 44 Tchs 67 Tchs+Tchc 75 Tchs 80 Tchs+Tchc
226 35-10005 8 Tb 23 Tchs 29 Tchc 38 Tchs 52 Tchs+Tchc 86 Tchs 90 Tchs+Tchc
227 35-7731 30 Tchs 40 Tchs+Tchc 50 Tchc 60 Tchs+Tchc 100 Tchs
228 35-3881 15 Tb 40 Tchs+Tchc 55 Tchs 75 Tchs+Tchc 90 Tchs 100 Tchs+Tchc 130 Tchs 
229 35-2701 20 Tb 40 Tchc 80 Tchs
230  35-4735 15 Tb 30 Tchs 45 Tchco 70 Tchc+Tchs+Tchco 98 Tchs
231 35-10465 11 Tb 32 Tchs 47 Tchc 68 Tchs+Tchc 85 Tchs
232 35-4955 20 Tb 60 Tchs 70 Tchco 80 Tchs+Tchc 100 Tchs
233 35-3655 41 Tb 46 Tchs+Tchc 57 Tchs 60 Tchs+Tchc 83 Tchs 86 Tchc 92 Tchs 95 Tchc+Tchs 107 Tchs  

110 Tchc+Tchs 
234 35-4833 13 Tb 38 Tchc 46 Tchs+Tchc 88 Tchs
235 35-7882 13 Tb 57 Tchs 78 Tchs+Tchc 85 Tchc 100 Tchs 105 Tchs+Tchc
236 35-3656 39 Tb 41 Tchc+Tchs 101 Tchs
237 35-7384 12 Tb 59 Tchs 75 Tchs+Tchc 89 Tchs 94 Tchs+Tchc
238 35-8259 15 Tb 30 Tchs 45 Tchs+Tchc 60 Tchs 70 Tchs+Tchc 85 Tchs
239 35-10386 33 Tb 52 Tchs 
240 35-10579 15 Tb 35 Tchs 45 Tchc+Tchs 55 Tchs 60 Tchc 110 Tchs
241 35-4682 20 Tb 40 Tchc 75 Tchs 85 Tchs+Tchc 95 Tchc+Tchs 107 Tchs
242 35-5155 9 Tb 22 Tchs 36 Tchs+Tchc 62 Tchs 80 Tchc+Tchs 89 Tchs 95 Tchs+Tchc 
243 35-8052 5 Tb 18 Tchc+Tchs 58 Tchs 69 Tchc 89 Tchs 94 Tchs+Tchc
244 35-10370 20 Tb 30 Tchc 45 Tchs+Tchc 60 Tchs 70 Tchc 80 Tchs
245 35-9595 14 Tb 30 Tchs 38 Tchc 50 Tchs 78 Tchs+Tchc 95 Tchs
246 35-9350 16 Tb 33 Tb or Tchs 40 Tchc 68 Tchs 74 Tchc+Tchs 90 Tchs
247 35-5001 7 Tchs 19 Tchc 31 Tchs 47 Tchc+Tchs 64 Tchs 78 Tchs+Tchc 86 Tchs 90 Tchs+Tchc 
248 35-9920 36 Tb 60 Tchs 70 Tchc 85 Tchs
249 35-9307 9 Tb 17 Tchs 32 Tchc 59 Tchs 78 Tchs+Tchc 92 Tchs
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250 34-2085 15 Tb 25 Tchc 35 Tchs 50 Tchc 70 Tchs
251 35-4580 20 Tb 75 Tchs 85 Tchs+Tchc 94 Tchs 98 Tchc+Tchs
252 34-903 25 Tb 48 Tchs+Tchc 70 Tchs
253 34-3777 10 Tb 20 Tchs 45 Tchc 90 Tchs
254 34-6263, G 31 Q 42 Tchs 52 Tchc 57 Tchs 59 Tchc 92 Tchs 252 Tkw 430 Tsr 450 Tmq 
255 34-5818 36 Tchs 63 Tchs+Tchc 91 Tchs 95 Tchc
256 34-6556 101 Tchs 114 Tchs+Tchc 246 Tkw 391 Tsr
257 34-5181 31 Q 61 Tchs+Tchc 66 Tchc 78 Tchs+Tchc 106 Tchs 126 Tkw
258 34-296 17 Q 37 Tchs 70 Tchc 77 Tchs
259 34-5817 6 Q 46 Q or Tchs+Tchc 70 Tchs+Tchc 103 Tchs 108 Tkw
260 34-5819 6 Q 32 Q or Tchs+Tchc 56 Tchs+Tchc 94 Tchs 100 Tkw
261 34-7064 33 Q 52 Tchs 88 Tchs+Tchc 200 Tkw 405 Tsr
262 34-561 14 Q 18 Tchc 20 Tchs 39 Tchc+Tchs 42 Tchs+Tchc 65 Tchs 68 Tchs+Tchc 69 Tchc 73 Tchc+Tchs 

86 Tchs 
263 34-885 33 Q 61 Tchs 66 Tchs+Tchc 81 Tchs 124 Tkw
264 34-714 5 fill 20 Q 25 Tchs 50 Tchs+Tchc 71 Tchs 72 Tkw or Tchc
265 34-699 8 Q or Tchc+Tchs 50 Tchs 54 Tchc+Tchs 66 Tchs 70 Tchc+Tchs 79 Tchs+Tchc 100 Tchs 137 Tkw
266 34-769 16 fill/Q 18 Tchs+Tchc 23 Tchc 26 Tchs+Tchc 77 Tchs 120 Tkw
267 34-598 22 Tb 39 Tchs 65 Tchc 99 Tchs 103 Tchs+Tchc 114 Tchs 126 Tchs+Tkw 
268 34-1945 16 Q or Tchs 19 Tchc 24 Tchs 35 Tchc+Tchs 36 Tchs 61 Tchs+Tchc 63 Tchs 66 Tchc+Tchs  

86 Tchs 87 Tchc+Tchs 91 Tchs 106 Tkw
269 34-4979 20 Q 30 Tchs+Tchc 50 Tchs 60 Tchs+Tchc 70 Tchs 86 Tchs+Tchc
270 34-3794 20 Q 21 Tchc 57 Tchs 84 Tchs+Tchc 87 Tchc 94 Tchs+Tchc 143 Tkw 
271 34-2151 27 Q 30 Tchs+Tchc 41 Tchs 60 Tchs+Tchc
272 34-1819 10 Q 60 Tchs 120 Tkw
273 34-2388 15 Q 35 Tchs 45 Tchco 60 Tchs 70 Tchs+Tchco 110 Tchs 120 Tkw
274 34-3601 9 Q 46 Tchs+Tchc 73 Tchs 80 Tchs+Tchc
275 34-3154 10 Tb 48 Tchs 67 Tchs+Tchc 70 Tchc 104 Tchs+Tchc 115 Tchs 120 Tchs+Tchc 
276 34-3616 9 Q 27 Tchs 35 Tchc 56 Tchs+Tchc 67 Tchs 80 Tchs+Tchc 87 Tchs 92 Tchs+Tchc 
277 35-1006 9 Q 12 Tchc 16 Tchs 21 Tchc 60 Tchs+Tchc 63 Tchc 78 Tchs
278 35-7620 7 Tb 22 Tchc+Tchs 36 Tchs 45 Tchc 70 Tchs 77 Tchs+Tchc
279 35-6258 12 Tb 22 Tchs 50 Tchs+Tchc 92 Tchs
280 35-3943 15 Tb 30 Tchs+Tchc 45 Tchs 60 Tchc+Tchs 75 Tchs 90 Tchs+Tchc 145 Tchs 
281 35-7669 17 Tb 34 Tchs 55 Tchc+Tchs 83 Tchs
282 35-9594 9 Tb 23 Tchs 47 Tchs+Tchc 85 Tchs 90 Tchs+Tchc
283 35-7298 36 Tb 76 Tchs 80 Tchs+Tchc
284 35-1626 16 Tb 48 Tb or Tchs 73 Tchs
285 35-5032 10 Tb 20 Tchs 45 Tchs+Tchc 50 Tchs 65 Tchc 85 Tchs
286 35-10529 6 Tb 38 Tchs 67 Tchs+Tchc 75 Tchs 80 Tchs+Tchc
287 35-9488 15 Tb 30 Tchs 40 Tchc 65 Tchs+Tchc 70 Tchs 85 Tchs+Tchc 100 Tchs 
288 35-8661 10 Tb 70 Tchs 
289 35-7881 16 Q/Tb 45 Tchs+Tchc 80 Tchs 85 Tchs+Tchc
290 35-5000 30 Tb 60 Tchs 90 Tchs+Tchc 102 Tchs
291 35-3544 37 Tb 40 Tchc+Tchs 48 Tchs+Tchc 55 Tchs 57 Tchc+Tchs 80 Tchs+Tchc 88 Tchs 103 Tchc  

125 Tchs 
292 35-3543 35 Tb 40 Tchs 59 Tchc 73 Tchs
293 35-10470 20 Tb 70 Tchs 90 Tchc+Tchs 100 Tchco 120 Tchs
294 35-6037 29 Tb 41 Tchs 52 Tchc 81 Tchs 86 Tchs+Tchc
295 35-3393 9 Tb 21 Tchs 26 Tchc 35 Tchs+Tchc 47 Tchs 56 Tchs+Tchc 68 Tchs
296 35-3606 20 Tb 30 Tchs 45 Tchc 60 Tchs+Tchc 75 Tchs 85 Tchc 100 Tchs
297 35-8575 20 Tb 50 Tchs 60 Tchc 80 Tchs
298 35-10240 4 Q 11 Tchc 30 Tchs
299 35-10445 15 Q/Tb 45 Tchs 52 Tchs+Tchc 130 Tchs
300 35-9358 15 Q/Tb 45 Tchs 52 Tchs+Tchc 155 Tchs
301 35-9084 15 Tb 45 Tchs 52 Tchs+Tchc 130 Tchs
302 35-9086 7 Q 15 Tchs 30 Tchs+Tchc 105 Tchs 150 Tkw
303 35-10302 24 Tb 26 Tchc 87 Tchs 89 Tchc 100 Tchs
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304 35-910 19 Tb 21 Tchc 39 Tchs 42 Tchc 75 Tchs
305 35-14699 11 Tb 28 Tchs 52 Tchs+Tchc
306 34-3249 13 Q 55 Tchs 70 Tchs+Tchc 80 Tchs 86 Tchs+Tchc
307 34-3682 12 Tb 18 Tchc 36 Tchs 40 Tchc 60 Tchs+Tchc 87 Tchs
308 35-9791 10 Q 35 Q or Tchs 60 Tchs 70 Tchc 100 Tchs
309 35-11519 10 Q 25 Tchs 45 Tchc 65 Tchs 75 Tchs+Tchc 105 Tchs
310 34-1846 10 Q 60 Tchs 80 Tchs+Tchc 100 Tchs
311 34-144 17 Q 19 Tchc 74 Tchs
312 34-2060 25 Q 60 Tchs 90 Tchs+Tchc 110 Tchc 135 Tchs
313 Fa-4 of  

Rooney 
(1971) 

10 Q 20 Tchs 24 Tchc 29 Tchs 35 Tchc 47 Tchs 62 Tchs+Tchc 88 Tchc 104 Tchc+Tchs 130 Tchs 

314 34-3500 15 Q 30 Tchco 60 Tchs 80 Tchc 100 Tchc+Tchs 125 Tchs
315 34-3283 11 Q 35 Tchs 44 Tchc 90 Tchs 95 Tchc 108 Tchs 110 Tchs+Tchc 124 Tchs 
316 34-3507 13 Q 32 Tchc 64 Tchs+Tchc 88 Tchc+Tchs 108 Tchs+Tchc 130 Tchs
317 34-2618 19 Tchs 67 Tchs+Tchc 98 Tchs 117 Tchs+Tchc 130 Tchs
318 34-305 9 Q 18 Tchs 21 Tchc 34 Tchs 51 Tchc+Tchs 61 Tchs
319 34-2879 15 Tb 45 Tchs 60 Tchs+Tchc 75 Tchs 85 Tchc 110 Tchs 111 Tchco
320 34-3265 15 Q 30 Tchs 40 Tchc 55 Tchs 65 Tchc 75 Tchs+Tchc 103 Tchs
321 34-5003, G  7 Q 14 Tchc 125 Tchs 255 Tkw 430 Tsr
322 34-3346 17 Q 50 Tchs 68 Tchs+Tchc 90 Tchs
323 35-10336 10 Tb 30 Tchs 45 Tchs+Tchc 60 Tchc 90 Tchs 100 Tchco 120 Tchs
324 DOT 231W-8 9 Q 21 Tchs 
325 DOT 231W-

29 
21 Tb 

326 DOT 231W-
31 

21 Tb 

327 35-9447 16 Tb 20 Tchs 28 Tchc 40 Tchs 60 Tchs+Tchc 85 Tchs 90 Tchs+Tchc 
328 34-1298 16 Tb 60 Tb/Tchs 84 Tchs+Tchc 95 Tchc 122 Tchs
329 35-11190 18 Tb 25 Tchc 40 Tchs 60 Tchs+Tchc 80 Tchs

 
1 Numbers of the form 35-xxxx, 34-xxxx, 54-xxxx, and Pxxxx are N. J. Department of Environmental 
Protection well-permit numbers. Numbers prefixed by “UD”, “Br”, or “Fa” are well logs provided in the 
cited publication. Numbers of the form N xx-x-xxx are N. J. Atlas Sheet coordinates of well logs in the  
N. J. Geological and Water Survey permanent note collection. Numbers prefixed by “DOT” are N. J. 
Department of Transportation borings accessed at http://www.state.nj.us/transportation/refdata/geologic/ 
in February 2018. A “G” following the identifier indicates that a gamma-ray log is available for the well. 
An “R” following the identifier indicates that a resistivity or resistance log is available for the well.  
 
2Number is depth (in feet below land surface) of base of unit indicated by abbreviation following the 
number. Final number is total depth of well rather than base of unit. For example, “12 Tchs 34 Tchc 62 
Tchs” indicates Tchs from 0 to 12 feet below land surface, Tchc from 12 to 34 feet, and Tchs from 34 to 
bottom of hole at 62 feet. Formation abbreviations and the corresponding drillers’ descriptive terms used 
to infer the formation are: Q=yellow, white, and gray sand and gravel surficial deposits of Pleistocene and 
Holocene age (units Qtu, Qtl, Qals, Qcm1, Qcm2, Qe, Qm); Tb=orange, red, yellow, brown clayey sand 
and gravel to gravelly clay (Bridgeton Formation). Bedrock formations are: Tchs=white, yellow, gray, 
brown (minor red, orange) fine, medium, and coarse sand (and minor fine gravel and sandstone) 
(Cohansey Formation, Sand Facies); Tchc=yellow, white, gray (minor red, orange) clay, silty clay, and 
sandy clay (Cohansey Formation, Clay-Sand Facies); Tchco=dark gray to black clay with wood or lignite 
(Cohansey Formation, Clay-Sand Facies); Tkw=gray and brown clay, silt, and sand (Kirkwood 
Formation); Tsr=gray to green glauconitic clayey silty sand with some mica and shells (Shark River 
Formation). A “+” sign indicates that units are interbedded, with unit listed first more abundant than 
following units, or that the depth of the contact between them cannot be determined. A “/” indicates that 
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the unit to the left of the slash overlies the unit to the right but that they cannot be distinguished in the log. 
“NR” indicates information is not reported in the well record. “TD” indicates total depth of wells 176 and 
207 for which depths of units below the Shark River Formation are not determined. Units are inferred 
from drillers’, geologists’, or engineers’ lithologic descriptions on well records filed with the N. J. 
Department of Environmental Protection, or on N. J. Department of Transportation boring logs, and from 
geophysical well logs. Units shown for wells may not match the map and sections due to variability in 
drillers’ descriptions and the thin, discontinuous geometry of many clay beds. In some well logs, surficial 
deposits cannot be distinguished from Cohansey Formation; thus, the uppermost Cohansey unit in well 
logs may include, or consist largely of, overlying surficial deposits. 
 
 

Table 2. Lithologic logs of test borings. Gamma-ray logs after table (fig. 7). 

N. J. permit 
number and 

identifier 

Lithologic log 

Depth 
(feet 

below 
land 

surface) 

Description (map unit assignment in parentheses) 

Colors from Munsell Soil Color Charts, 1975 

E201803782 

Bridgeton 1 

0-10 
 
10-49 
 
49-64 
 
64-98 

brownish-yellow (10YR6/6) fine-to-medium quartz sand with a few quartz 
pebbles (Qtu) 
yellow (10YR7/6) to very pale brown (10YR7/4) fine-to-medium quartz 
sand, some coarse sand, minor very coarse sand (Tchs)  
very dark gray (10YR3/1) to very dark brown (10YR3/2) silty clay with 
some fine fibrous plant matter (Tchco)  
yellow (10YR7/8) to brownish-yellow (10YR6/6) fine-to-medium quartz 
sand, some coarse sand, minor very coarse sand (Tchs) 

E201803783 

Bridgeton 2 

0-30 
 
 
 
30-44 
 
44-48 
 
48-98 

yellowish-brown (10YR5/6) to brownish-yellow (10YR6/6) fine-to-coarse 
quartz sand with 1-2% white-weathering chert and feldspar grains, and some 
very fine to medium pebbles consisting of quartz and white-weathering chert 
(Tb) 
very pale brown (10YR8/3) fine-to-coarse quartz sand, with trace (<1%) 
white-weathering chert grains (Tchs) 
very dark gray (10YR3/1) to very dark brown (10YR3/2) silty clay with 
some fine fibrous plant matter (Tchco) 
yellow (10YR7/6) to light yellowish-brown (10YR6/4) fine-to-medium 
quartz sand (Tchs) 
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Figure 7. Gamma-ray logs of borings Bridgeton 1 and Bridgeton 2. Lithologic logs in table 2. 


