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INTRODUCTION

(MIS 3, 65-35 ka) highstand deposits are described from the Delmarva
Peninsula and the Virginia-North Carolina coastal plain (Mallinson and

Qcm2

CAPE MAY FORMATION, UNIT 2—Fine-to-medium sand, pebble
gravel, minor coarse sand; yellow, very pale brown, yellowish-brown.

sand and silt. Grades downward to a massive, slightly quartzose,
glauconitic silt and glauconite sand with shell material at the base. The

Dominant grain size of bay-bottom sediment in 6-foot vibracore—Data
on file at N. J. Geological and Water Survey.
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pamphlet containing table 1 accompanies map

The Toms River and Seaside Park quadrangles are in the Barnegat Bay others, 2008; Scott and others, 2010; Parham and others, 2013; DeJong and Sand and gravel are quartz. As much as 40 feet thick. Forms a terrace with contact with the underlying Hornerstown Formation is marked by a sand 74°15' LAKEWOO . 74°0730" : : 5, PONT PLEASANT 40°00'
region of the New Jersey Coastal Plain, in the southeastern part of the state. others, 2015) at elevations up to 15 feet, but in New Jersey are apparently a maximum surface elevation of 35 feet. Includes beach, dune, tidal flat, sharp positive response on gamma-ray logs. Maximum thickness 120 - sand and clay-silt 40°00" "z \.\_ L nJeRss . N Y\% s A~ . Middle = ?
Outcropping geologic materials in the map area include the Cohansey restricted to the inner shelf, at elevations of -60 feet or below (Carey and tidal channel, shoreface, and fluvial sediment. feet. - clay-silt Al \ - ERE 7 NS i J o - ‘ : a _ Sedge | = _g 21
Formation and surficial deposits of Pliocene to Holocene age that overlie the others, 2005; Uptegrove and others, 2012). Seismic and vibracore data Dominant grain size of bay-bottom sediment in shallow grab bﬂ\« i ’ Seaway . Qbs ®
Cohansey Formation, which is a shallow-marine and coastal deposit of show an east-trending middle Wisconsinan shoreline about 12 miles south Qcm2 CAPE MAY FORMATION, UNIT 2, PLATFORM DEPOSIT—Fine-to- In the Double Trouble corehole, the Vincentown is of late Paleocene age sample—Data from Andrews and others (2016). ) > > \ NWPoint \OA S =
middle Miocene age. The surficial deposits include marine, estuarine, river, of Seaside Park, with estuarine clays extending several miles to the north, P medium sand, with pebbles in places, minor clayey sand to sandy clay; (nannozones NP 6, 8, and 9; Browning and others, 2011). sand ¢ } y ‘ « SILVER |BAY SILVER T'a"ﬂ' 9
wetland, hillslope, and windblown sediments. In the subsurface, although they do not extend beneath the barrier beaches or Barnegat Bay very pale brown, light gray, yellowish-brown. As much as 25 feet thick. In + sand and clay-silt , - BAY . ‘ )%,
unconsolidated marine and fluvial sediments ranging in age from Late (Uptegrove and others, 2012). places, the platform deposit is overlain by discontinuous black to dark Tht | HORNERSTOWN FORMATION—Glauconite clay, massive-bedded, « clay-silt / / . O‘:o,, ¥
Cretaceous to early Miocene underlie the Cohansey Formation. These brown freshwater peat and organic silt of Holocene age, generally less very dark greenish-gray to very dark grayish-brown, with scattered Dominant grain size of bay-bottom sediment in 6-foot vibracore—Data I k\@ | (= = % o
sediments overlie gneiss bedrock at depths between 2300 and 3000 feet. The elevation of the base of the Cape May Formation (contoured in red on than 2 feet thick. Forms a platform that gently slopes bayward from the shells and shell fragments. Glauconite grains are mainly of medium-to- from Bernier and others (2016). | . S ' = + —— — s =
the map at 25-foot interval) shows a paleovalley network, including Toms foot of the Cape May 2 terrace, and extends beneath Holocene salt-marsh coarse sand size and botryoidal. Contains 1 to 2 percent fine-to-very sand h @\, 31 - f/ o - / Island N
The cross sections (sheet 2) show materials to a depth of about 1600 feet. River and two tributaries north of the Toms River valley, extending and estuarine deposits to the inner shelf. Includes beach, shoreface, and coarse-grained quartz sand, phosphate fragments, pyrite, and lignite. = sand and clay-silt ; i A N - Qps al A ; -
This depth includes the Magothy Formation, a sand which is the deepest eastward onto the continental shelf from the Seaside Heights-Seaside Park minor fluvial deposits laid down during sea-level decline from the Cape Locally cemented by iron oxides and siderite. Unconformably overlies = clay-silt /7 9} - £ \ ﬁ =N m2 = e 2 -
aquifer commonly used in the map area. Several wells in the map area (wells area with a floor at -100 to -120 feet in elevation (red arrows on figure 1). May 2 highstand (fig. 3). Groundwater seepage is common across the the Red Bank Formation. Maximum thickness 25 feet. - ) 2 I ) ,
2, 24, and 140 in Table 1) penetrated below this depth, into the Upper This paleovalley connects to seismically imaged paleochannels on the inner platform outcrop, allowing accumulation of organic deposits in low areas. REFERENCES ”\\ ’@ X = £ ¢ "/ Cap P
Cretaceous Raritan and Potomac formations, which are unconsolidated shelf that drain northeasterly to the Hudson Shelf Valley (Lugrin, 2016). Where continuous, these seepage deposits are mapped as unit Qals; In the Double Trouble corehole the Hornerstown is of early Paleocene 7SS S X p. Qb » ke ! * co
shallow-marine and fluvial clays and sands that underlie the Magothy. Well These include a southerly channel that projects onshore at Seaside Park, elsewhere they are patchy and diffuse and are included with unit Qcm2p. (early Danian) age (nannozones NP 3 to NP 5; Browning and others, Andrews, G. W., 1987, Miocene marine diatoms from the Kirkwood Formation, e ~ ) N7 Qcm2p \ < .
24 penetrated the entire Coastal Plain section and encountered weathered with a thalweg at about -140 feet in elevation along the closest seismic line 2011). Atlantic County, New Jersey: U. S. Geological Survey Bulletin 1769, 14 p. N G .-, 156 v . As , | , .
gneiss basement rock between 2378 and 2440 feet below land surface. two miles offshore, and an older, northerly channel that projects onshore at  [Fg258 CAPE MAY FORMATION, UNIT 2, FINE-GRAINED DEPOSITS Andrews, B. D., Miselis, J. L., Danforth, W. W,, Irwin, B. J., Worley, C. R., m1 ; ' " ! ~ A ) | | Ae] 7 5
Chadwick Beach with a thalweg at about -135 feet in elevation along the —Clay, silt, fine sand, minor organic matter; light gray to gray. As much - NAVESINK-RED BANK FORMATIONS (UNDIVIDED)—Glauconite Bergeron, E. M., and Blackwood, D. S., 2016, Marine geophysical data ) fa A - 3 :
Numerous domestic wells, and more than 20 public-supply wells, tap sands same seismic line two miles offshore (Lugrin, 2016). The southerly channel as 50 feet thick. In subsurface only, inferred from well records (fig.1, silty clay, minor quartz sand, greenish-black to gray. Unconformably ((:sollecte_d In a shallow back-barrier estuary, Bamnegat Bay, New Jersey: U. S. S f l ; . y"‘ ==
o . - . . . . s , . L0 - . . - . . . eological Survey Data Series 937, version 1.1, 15 p. 4 N
within the Cohansey and Kirkwood formations, at depths between 50 and connects to a bathymetric channel on the shelf that is a tributary to the sections AA’, BB’, DD'). Deposited in a bay during sea-level rise to the overlies the Mount Laurel Formation. This contact is easily Bernier. J. C.. Stalk, C. A, Kelso, K. W., Miselis, J. L.. and Tunstead, Rob, 2016, = 4 < ‘ Little T
250 feet. A few domestic wells along the bayshore and on the barrier spit modern Hudson Shelf Valley, suggesting it was cut during the most recent Cape May 2 highstand. distinguished in the subsurface by a sharp positive gamma-ray response. Sediment data collected in 2014 from Barnegat Bay, New Jersey: U. S. i % » woee e ’
draw from sand and gravel in the Cape May Formation at depths of 50 to 100 (late Wisconsinan, MIS 2) glacial lowstand, when the present Hudson Shelf Maximum thickness 60 feet. Geological Survey Data Series 985. o -y = B
feet. Sands in the Upper Shark River Formation, known as the Piney Point Valley formed. The northerly channel has no bathymetric expression, Qem2o CAPE MAY FORMATION, UNIT 2, ORGANIC DEPOSITS—Peat, Browning, J. V., Sugarman, P. J., Miller, K. G., Abdul, N. A., Aubry, M.-P,, e Qc EET 4 2 |m Fb » 2
aquifer, are tapped by about 20 public-supply wells, at depths ranging from suggesting that is was cut during one or more pre-Sangamonian glacial wood, organic clay, silt, and fine sand; dark brown, black, dark gray. As In outcrop in northern Monmouth County the Navesink Formation and Edwards, L. E., Bukry, D., Esmeray, S., Feigenson, M. D., Graff, W., Harris, & > i § Yge
200 to 350 feet in the northern part of the map area, and from 350 to 530 feet lowstands (MIS 6 or earlier), when the Hudson Shelf Valley was southwest much as 20 feet thick. In subsurface only, inferred from well records the Red Bank Formation form an unconformity-bounded, coarsening- A. D., Martin, P. J., McLaughlin, P. P, Jr., Mizintseva, S. F., Monteverde, D. iy 4 = 5 Boat
in the southern part. Deeper aquifers include sand in the Englishtown of its present location, closer to the map area (Carey and others, 2005). This (Table 1, sections AA’, BB’, DD'). Deposited in freshwater cedar swamps upward sedimentary sequence consisting of a basal glauconite H., Montone, L. M., Olsson, R. K., Uptegrove, J., Wahyudi, H., Wang, H., ; \ ) s @a . P
Formation, which supplies two wells at depths between 1000 and 1200 feet; hypothesis implies that the southern channel is filled chiefly with Holocene before marine submergence during sea-level rise to the Cape May 2 (Navesink Formation), a middle silt (lower Red Bank Formation), and an and Zulfitriadi, 2011, Double Trouble site, in Miller, K. G., Sugarman, P. J., NaR & a0 vi =
the Magothy Formation, which is tapped by six wells at depths between 1200 estuarine and beach deposits (units Qm and Qbo) and the northern channel highstand. upper quartz sand (upper Red Bank Formation). Downdip from outcrop and Browning, J. V., eds., Proceedings of the Ocean Drilling Program, v. e ? - al < o /
and 1500 feet; and the Potomac Formation, which is tapped by two wells at is filled chiefly with Cape May deposits. Because the Cape May and the sand pinches out and the silt changes facies to glauconite. 174AX Supplement: College Station, Texas, Ocean Drilling Program, p. - ‘ 91 Je ald ¢ e T
depths between 1600 and 1900 feet. The Cohansey Formation and the upper Holocene beach and estuarine sediments are lithically similar, this [ 57 CAPE MAY FORMATION, UNIT 1—Fine-to-medium sand, pebble 1-63. ) . _ _ 5 > ip) -/ 7 o P, . O ( o
part of the Kirkwood Formation lack thick, continuous clays and are an hypothesis cannot be proven from the present well, boring, and seismic gravel, minor clayey sand, sandy clay, silty clay, and coarse sand; The nannofossils Nephrolithus frequens and Lithraphidites quadratus Buell, M. F., 1970, Time of origin of New Jersey Pine Barrens bogs: Bulletin of the X e/ N 4 = o == - . W . A%
unconfined aquifer system. The deeper aquifers are confined by fine-grained data. The channel-fill sediments, both onshore and offshore, have not been yellowish-brown, yellow, very pale brown, light gray. As much as 40 feet indicate the Navesink-Red Bank is of late Maastrichtian age (Miller and Torrey Botanical Club, v. 97, p. 105-108. _ G LA e 2 N Gl — *\ Via 13 ! N o S A iannl
beds in the Kirkwood, Shark River, Manasquan, Hornerstown, Navesink, dated by radiocarbon or AAR. thick. Sand and gravel are quartz with minor weathered chert. Forms others, 1994; Browning and others, 2011). Carey, J. S., Sheridan, R. E., Ashley, G. M., and Uptegrove, J., 2005' GIacnaII’y N 8 ) . A\ ( 3)) 2 = i ‘{
Wenonah, Marshalltown, Woodbury, Merchantville, and Raritan Formations. eroded terraces with a maximum surface elevation of 70 feet. Includes mfluzncidhlatls Plﬁlztoce_ne st_ratlgr:aphyMof_a p(a;SS';/e margZTé Nexivsge{s%esy ° y ga \* . : . . ol [} = N f ﬁ £ NSRS ~ et ( Ry Lol
Additional information on aquifers in the map area is provided by Sugarman Modern beach, bay, and salt-marsh deposits were laid down during beach, dune, tidal flat, tidal channel, shoreface, and fluvial sediment (figs. kmi | MOUNT LAUREL FORMATION—Quartz sand, fine- to coarse- CarterreC((:JrHo 1tg§8 oArtre rl::/(;agé:fs; ;ﬁg ba?:;:ﬁ rsfegt%’ (\j/e osi’t-pde os:ition.al & I Is el \?’ K S /AR 3 C Vs> I-{_ 5
and others (2013). Holocene sea-level rise, chiefly within the past 10 ka in the map area. As 4,5, 6). grained, silty and clayey, slightly glauconitic, extensively burrowed, e,nvi'ror{;nents,and g - . P  Geposit: dep i Ny AL Qtl l]]\ ' | q Patk Qm it |
. . . . . . . . . geographic setting of the late Tertiary Cohansey Sand: ; T =
sea level rose, salt-marsh peat and fine-grained bay deposits (Qm) were slightly micaceous and _feldspaj[hlc, commonly interbedded V\{Ith thin Journal of Sedimentary Petrology, v. 40, p. 933-050. = u y X ] T e g 15 ocrn . ]
A brief summary of the geomorphic history of the map area as recorded by covered by advancing tidal-delta and barrier overwash sand (Qbo). On the 7qg | UPLAND GRAVEL, LOWER PHASE—Fine-to-medium sand, clayey in layers of dark clay and silt, and intervals of scattered shells. Olive-gray Cobban, W. A., and Kennedy, W. J., 1990, Upper Cenomanian ammonites from the ey = . - . . P e \ offeo— 2 2
surficial deposits and landforms is provided below. The age of the deposits barrier islands, beach (Qbs) and dune (Qbei, Qbeo) sand are laid down atop places, and pebble gravel, minor coarse sand; yellow, very pale brown, to dark greenish-gray. Conformably overlies the Wenonah Formation. Woodbridge Clay Member of the Raritan Formation in New Jersey: Journal of = 400 S = TN Z , | A P i 3 N . \ ] Z x'
and episodes of valley erosion are shown on the correlation chart. Table 1 (in the delta and overwash sand. The beach and dune deposits are eroded by reddish-yellow. Sand and gravel are quartz with a trace (<1%) of white to The transition from the Wenonah to the Mount Laurel is generally Paleontology, v. 64, p. 845-846. E p r ; S : a ; g v i /.,.L‘) 2 oos¢ 3 e % ‘
pamphlet) shows the formations penetrated by selected wells and borings in waves and currents as sea level rises and are rarely preserved in the brown weathered chert in the coarse sand-to-pebble gravel fraction. Clay marked by an increase in grain size, a decrease in mica (Owens and Delong, B. D., Bierman, P. R., Newell, W. L., Rittenour, T. M., Mahan, S. A., 1 ; > e e &S = \ bt o ‘, \ A 36240935 . i = M5
the map area as interpreted from drillers’ descriptions and geophysical well subsurface. is chiefly from weathering of chert. As much as 30 feet thick. Occurs as Sohl, 1969), and the appearance of alternating thin beds of clay and sand Balco, G., and Rood, D. H., 2015, Pleistocene relative sea levels in the ' o k) e C /s — - . ] / ) . 7 N X 3 \ 7 bz Y .
logs. These data were used to infer the subsurface extent of formations and to erosional remnants on hilltops and interfluves, between 50 and 85 feet in in the Mount Laurel (Minard, 1969). Maximum thickness 90 feet. Chesapeake Bay region and their implications for the next century: GSA 730" % e 1 Qtl. " é' = ; - b = |/ ) ! 1420 AP - %e 52370 Qbs i 57'30
map the elevation of the base of Quaternary deposits around Barnegat Bay. Groundwater seepage on the Cape May 2 platform just inland from the elevation. Includes stratified stream-channel deposits, poorly stratified Today, v. 25, p. 4-10. t S S\ T - / : \E ‘ ! o / x © %60 " ! ’ L
modern salt marsh along the western bayshore has kept the land surface deposits laid down by groundwater seepage on pediments, and pebble The Mount Laurel is of late Campanian age based on calcareous deVerteuil, Laurent, 1996, Neogene dinoflagellate cyst stratigraphy and - : = et N : \ 92 \\ S o /
saturated in places, enabling organic deposits to accumulate in low areas. concentrates formed by winnowing of sand from older surficial deposits nannofossils (zones CC21-22) and a Sr-isotope age estimate of 74.5 Ma depositic_mal gnvironments of upper !(irkwood to pri_mary Cohansey ur!its, ' A 2 (138 \ N S 1- N ) L/
SURFICIAL DEPOSITS AND GEOMORPHIC HISTORY Seepage is particularly abundant south of the Bayville area, where the and the Cohansey Formation by groundwater sapping or surface runoff. (Miller and others, 2006). Toms River site, New Jersey: unpublished report on file at N. J. Geological : ! A SN T D) = . Qbs ¢
platform narrows and is backed by a broad upland to the west that provides and_Water Survey, 10 p. . L . . . \ S i | ‘ == ] < e 1 Mikes %
After the Cohansey Formation was deposited in the middle Miocene, sea hydraulic head in the Cohansey and Cape May sands to feed the COHANSEY FORMATION—The Cohansey Formation is fine-to- - MARSHALLTOWN-WENONAH FORMATIONS (UNDIVIDED)— deVerteuil, Laurent, 1997, Palynological delineation and regional correlation of / TS 2erS o [ % § el == e _‘ ’ \ —— @@ 3
level in the New Jersey region began a long-term decline. As sea level groundwater discharge. Plant material beneath five feet of bedded silt, fine medium quartz sand, with some strata of medium-to-very coarse sand, Micaceous, lignitic, bioturbated clayey fine sand to silt with traces of Lower through upper Mincene sequences In the Cape May and Atlantic Clty e A i Q = S g . : = / : y
. . . - . . . . . . - . - - oreholes, New Jersey Coastal Plain, in Miller, K. G., and Snyder, S. W., eds., iRadio }" 7 - 1
lowered, the inner continental shelf emerged as a coastal plain. River sand, and pebbly sand on the platform near Glen Cove (plotted on map) very fine sand, and interbedded clay and sand, deposited in estuarine, glauconite and pyrite (Wenonah) passing downward into glauconite Proceeding of the Ocean Drilling Program. Scientific Results, v. 150X: Taweyf| 2 (e S = ¢
. . i . . . . . . . . . ) o . , , V. ; AN , { - e ——
drainage was established on this plain. The Beacon Hill Gravel, which caps yielded a radiocarbon date of 4200+30 years BP (4645-4840 calibrated back-bay, coastal-swamp, beach, shoreface, and inner-shelf settings sand, greenish-black, extensively burrowed, with silt and pyrite and rare College Station, Texas, Ocean Drilling Program, p. 129-145. . = 0umfhver s o 1 ! @ ag5 7o
the highest elevations in the Coastal Plain, is the earliest record of this years, 95% probability) (Beta 445364). This date indicates that seepage, and (Carter, 1978). The Cohansey is here divided into two map units: a sand shell fragments (Marshalltown). The Marshalltown-Wenonah is Enright, R., 1969, The stratigraphy and clay mineralogy of Eocene sediments in 2 ol .. OHs ! = = ) 87 prd g
drainage. It is not present in the map area but occurs at elevations above 180 possibly erosion of the adjacent dune ridge, deposited the overlying facies and a clay-sand facies, based on gamma-ray well logs and surface recognized in the subsurface b)_/ an_elevated gamma-ray response at the the northern New Jersey Coastal Plain, in Subitzky, S., ed., Geology of m 3 1210 ’ N = — o § @ 17 , %%98 ,, A
feet to the west of the map area in the Keswick Grove and Whiting sediment within the past 4600 years or so. Similar seepage deposits of mapping using 5-foot hand-auger holes, exposures, and excavations. Total base of the Marshalltown passing into a relatively flat, elevated pattern selected areas in New Jersey and eastern Pennsylvania and guidebook of N~ ocm = == T 3 : 3ay ol % Qbs
quadrangles, and likely extended into the map area before being eroded in the Holocene age likely discontinuously mantle the platform elsewhere but they thickness of the Cohansey in the map area is as much as 200 feet. The above. Undivided due to the thinness of the Marshalltown Formation excursions: New Brunswick, N. J., Rutgers University Press, p. 14-30. 2 : ‘ ; Tehs - e ! m o ‘ 0 O 3927 -
late Miocene. The Beacon Hill is quartz-chert gravel deposited by rivers cannot be mapped separately from the platform deposit because they lack Cohansey appears to unconformably overlie the Kirkwood Formation in (approximately 10 ft) and its lithologic similarity to the lower Wenonah Florer, L. E., 1972, Palynology of a postglacial bog in the New Jersey Pine R - L7 - e wo- 393 Y
draining southward from the Valley and Ridge province in northwestern New distinctive morphology. the map area although it may be age-equivalent to younger Kirkwood Formation. Unconformably overlies the Englishtown Formation. The Barrens: Bulletin of the Torrey Botanical Club, v. 99, p. 135-138. G R\ 2 cad 4 T T " o Point C? b2
Jersey and southern New York (Stanford, 2009). In the Beacon Hill, and in members downdip to the south. Pollen and dinoflagellates (Rachele, 1976; lower contact is extensively burrowed; wood and locally coarse sand Greller, A. M., and Rachele, L. D., 1983, Climatic limits of exotic genera in the T J\ < i /- " =\ - et \g } g 3 e
upland gravels reworked from the Beacon Hill, rare chert pebbles containing Present-day sediments in Barnegat Bay consist of tidal-delta and overwash Greller and Rachele, 1983; Owens and others, 1988; deVerteuil, 1997; from the underlying Englishtown Formation are reworked into the basal Legler palynoflora, Miocene, New Jersey, USA: Review of Paleobotany and ‘ ! ‘ Qbs NV g 2 - .
coral, brachiopod, and pelecypod fossils of Devonian age indicate that some sands forming flats on the bay side of the barrier spit and extending under Miller and others, 2001) indicate that the Cohansey is of middle to late Marshalltown. Maximum thickness 80 feet. Palaeoecology, v. 40, p. 149-163. iy Nt J . _ 2 -, y ‘ s —
of these rivers drained from north of what is now Kittatinny and Shawangunk the eastern part of the bay. They are overlain in places by thin (<2 feet Miocene age. Kasabach, H. F., And Scudder, R. J., 1961, Deep wells of the New Jersey Coastal ' . = 2y : e B TN { T
Mountains, where chert-bearing Devonian rocks crop out. thick) salt-marsh peat and organic mud. The western part of the bay (west The Marshalltown is of late Campanian age based on calcareous Plain: N. J. Geological Survey Geologic Report Series 3, 52 p. o \> S A 5 ¢ - S~ o1\ WSS /1) .7, C%’ < "
of the dashed black line on figure 1), adjacent to the salt marsh, is underlain [, | Sand Facies—Fine-to-medium sand, some medium-to-coarse sand, minor nannofossils (zone CC20) (Miller and others, 2006). Lacoxéara,ka. I 1t_997’ D e?hnmor_m d3r|1d :\tIIOIUtt.'onCOf ihf Igllape l\?ay a?hd Flslr\wlmg w : | - =2 / Y. QUL ; LA ¢ \\m‘ / ) w 21V RJ A ——
Continued decline of sea level through the late Miocene and early Pliocene, by a mix of sand, silt, and clay estuarine sediment from mainland sources very fine sand, minor very coarse sand to very fine pebbles, trace fine-to- ] r;z ) OLmat:ﬁgse:jn PheDméiiss:rtati:: Izniszfs?t o?l%;avxs/gfe elilr;waflv o Qtu ~ % "h//"/ o <7 2 an 2 g 25 y N /4 s | ]9 J OM ' "/ —_—
approximately 8 to 3 million years ago (Ma), caused the regional river (Olsen and others, 1980; Psuty, 2004). Colored symbols on the map show medium pebbles; very pale brown, brownish-yellow, white, reddish- ketu | ENGLISHTOWN FORMATION—Informally divided into the Upper Selav)\//ér: 225 .D. , Yy ' : g_f o s | — QR = o Xl P 5 . P 7 T N :
system to erode into the Beacon Hill plain. As it did, it shifted well to the the dominant grain size of bay-bottom sediments from 6-foot vibracores yellow, rarely reddish-brown, red, and light red. Well-stratified to Englishtown and Lower Englishtown members. The Upper Member Luari ’ P- . . 3] . i p ~ 4 ) * Qb - H/ P Qbs
. . ) . . e A ) . . . . . . grin, L., 2016, Delta progradation and channel drainage systems from the early S = y S p ~ " o [T
west of the map area into what is now the Delaware River basin. The map and shallow grab samples obtained between 2012 and 2014 by the N. J. unstratified; stratification ranges from thin, planar, subhorizontal beds to ketl | (Ketu) is clay-silt to very flr)e quartz sand, glauconltlc,_dark grgenlsh- Miocene to the present day between Barnegat and Manasquan inlets, New % Ty~ = S 3 ~. > Ak
area became an upland from which local streams drained eastward to the Geological and Water Survey and the U. S. Geological Survey (Andrews large-scale trough and planar cross-bedding. Sand is quartz; coarse-to- gray, micaceous, and lignitic, which grades upward into a fine- to Jersey: unpublished M. S. thesis, Rutgers University, New Brunswick, N. J., X = 4 5 T x||4
Atlantic. These local streams eroded shallow valleys into the Beacon Hill and others, 2016; Bernier and others, 2016). The islands on the bay side of very coarse sand may include as much as 5% weathered chert and a trace coarse-grained sand interbedded with thin, dark-gray, micaceous, woody, 165 p. obs 2 2 bs Qbs 2 SEam
Gravel. Groundwater seepage, slope erosion, and channel erosion reworked the barrier north of Seaside Heights may in part be flood-tidal deltas of weathered feldspar. Coarse-to-very coarse sands commonly are clay-silt. The sand is dominantly quartz; less than 10 percent consists of Mallinson, D., Burdette, K., Mahan, S., and Brook, G., 2008, Optically stimulated IR s act ' 2| - 2L
the gravel and deposited it in floodplains, channels, and pediments, between deposited during the operation and migration of Cranberry (or Cranbury) slightly clayey; the clays occur as grain coatings or as interstitial infill. feldspar, rock fragments, and glauconite. Defined on gamma-ray logs by luminescence age controls on late Pleistocene and Holocene coastal Chub {—\ ¢ = —/\ =
40 and 60 feet below the level of the former Beacon Hill plain. These Inlet, which crossed the barrier spit in the Lavallette area, as shown on early This clay-size material is from weathering of chert and feldspar rather a thick, high-intensity clayey unit at its base and a thick, low-intensity lithosomes, North Carolina, USA: Quaternary Research, v. 69, p. 97-109. aTh L Y "\
deposits are mapped as Upland Gravel, High Phase. They do not occur in the maps, before closing in the early nineteenth century. than from primary deposition. Pebbles are chiefly quartz with minor gray sand at its top. Conformably overlies the Lower Englishtown Formation. Miller, K. G., Liu, C., Burckle, L., deVerteuil, L., and Smith, L., 1995, }\’ \r /‘l\/“"ﬂ
map area but are present on higher terrain to the north, west, and southwest chert and rare gray quartzite. Some chert pebbles are light gray, partially Maximum thickness 150 feet. The Lower Member (Ketl) is quartz sand, Paleontological report on Ciba-Geigy site: unpublished report on file at N. J. = = e
in adjoining areas. DESCRIPTION OF MAP AND SUBSURFACE UNITS weathered, pitted, and partially decomposed; some are fully weathered to feldspathic, micaceous and lignitic, fine- to medium-grained, medium-to Geological and Water Survey, 32 p. o] %5 CZ T i
white clay. In a few places, typically above clayey strata, sand may be dark-gray. Sand is typically cross-bedded. Contact with the underlying Miller, K. G., Rufolo, S., Sugarman, P. J., Pekar, S. F.,, Browning, J. V., and nSE - = o =) S
A renewed period of lowering sea level in the late Pliocene and early [/ ARTIFICIAL FILL—Sand, pebble gravel, minor clay and peat; gray, hardened or cemented by iron oxide, forming reddish-brown hard sands or Merchantville-Woodbury Formation is gradational. Maximum thickness Gwynn, D. W,, 1997, Early to middle Miocene sequences, systems tracts, and - J n o o R
Pleistocene, approximately 2 Ma to 800,000 years ago (800 ka), led to “Z4 prown, very pale brown, white. In places includes man-made materials ironstone masses. Locally, sand facies includes isolated lenses of 40 feet. benthic foraminiferal biofacies, New Jersey coastal plain, in Miller, K. G., S > — & I E GateP o gld=3 S
another period of valley incision. Groundwater seepage and channel and such as concrete, asphalt, brick, cinders, and glass. Unstratified to poorly interbedded clay and sand like those within the clay-sand facies described and Snyder, S. W., eds,_Proceedmgs O.f the Ocean Drilling Program, Scientific = '}—' B N/—“\J_ ) 5 . ® Lpe g o
slope erosion reworked the Upland Gravel, High Phase and deposited the stratified. As much as 15 feet thick. In road and railroad embankments, below. The sand facies is as much as 100 feet thick. The Upper Englishtown Formation is of middle-late Campanian age ?ggullgs(a Volume 150X: College Station, Texas, Ocean Drilling Program, p. Q¢ . Pl ST 1]
Upland Gravel, Lower Phase (unit TQg) in shallow valleys 20 to 50 feet dams, dikes, infilled pits, filled wetlands, and land made from dredged based on nannofossils (Miller and others, 2006). Wolfe (1976) assigned . e . . P d) 4 &
. : . . o . . . . . . . . - . . Lo Miller, K. G., Sugarman, P. J., Browning, J. V., Aubry, M.-P., Brenner, G. J., - == é -
below the higher gravels. These deposits today cap hilltops and interfluves material in bayfront residential developments. The extent of fill on salt- [~ Clay-Sand Facies—Clay interbedded with clayey fine sand, very fine-to- an early Campanian age to the Englishtown on the basis of a distinctive Cobbs, G. IlI, de Romero, L., Feigenson, M. D., Harris, A., Katz, M. E R - @b =
between 50 and 85 feet in elevation in the map area. Stream drainage at this marsh deposits is based in part on the extent of the marsh as shown on fine sand, fine-to-medium sand, less commonly with medium-to-coarse assemblage of palynomorphs. Kulpecz, A., McLaughlin, P. P, Jr. Misintseva, S., Monteverde, D. H.. [leee : | it s ar
. . . . . . . . . » My y By Jdh, y O Yoo, " .. . " e i Pier
time, inferred from interfluve deposits, is shown by green arrows on figure 1. t(_)pographlc manuscript maps from the 1880's at a scale of 1:21,120 on sand and pebble lags. Clay beds are commonly 0.5 to 3 inches thick, Olsson, R. K., Patrick, L., Pekar, S. J., and Uptegrove, J., 2006, Sea Girt Site, — \ L. Qem2e =1 == A
file at the N. J. Geological and Water Survey. rarely as much as 2 feet thick, sand beds are commonly 1 to 6 inches thick kwb-my MERCHANTVILLE-WOODBURY FORMATIONS (UNDIVIDED) in Miller, K. G., Sugarman, P. J., Browning, J. V. eds., Proceedings of the 10— o L == | g 9% -
Continuing incision in the middle and late Pleistocene (about 800 to 20 ka) but are as much as 2 feet thick. Clays are white, yellow, very pale brown, —Clay-silt, some very fine sand with mica, and a few lenses of finely Ocean Drilling Program, Initial Reports, v. 174AX (Supplement): College e e— \\l - =]l g 24
formed the modern valley network. Fluvial sediments laid down in modern 7”7/~ TRASH FILL—Trash mixed and covered with silt, clay, sand, and minor reddish-yellow, light gray; sands are yellow, brownish-yellow, very pale disseminated pyrite, lignite, and siderite (Woodbury Formation). Color Station, Texas, Ocean Drilling Program, p. 1-104. DER ‘ y < P
valleys include Upper and Lower Terrace Deposits (units Qtu and Qtl), ““4““ gravel. As much as 30 feet thick. brown, reddish-yellow (figs. 4, 5, 6). Rarely, clays are brown to dark ranges from dark gray to olive black. Bedding is massive to finely Miller, K. G., Sugarman, P. J., Browning, J. V., Pekar, S. F., Katz, M. E., Cramer, c o~ &
inactive floodplain deposits in dry valleys (unit Qald), and active floodplain brown and contain organic matter. The organic clays are identified by the laminated with alternating layers of very fine sand and clay-silt. Grades B. S., Monteverde, D., Uptegrove, J., McLaughlin, P. P, Jr., Baxter, S. J., ‘ . P@“" |
and wetland deposits (Qals) in valley bottoms. Like the upland gravels, the | 545 | WETLAND AND ALLUVIAL DEPOSITS—Fine-to-medium sand and abbreviation "Tchco" where observed in the field or described in well logs downward into an intercalated, thick-bedded sequence of glauconite Aubry, M.-P,, Olsson, R. K., VanSickel, B., Metzger, K., Feigenson, M. D., bs &
terrace, fan, and floodplain deposits represent erosion, transport, and pebble gravel, minor coarse sand; light gray, yellowish-brown, brown, (Table 1). As much as 40 feet thick, generally less than 15 feet thick. sand and silt and micaceous clayey silt (Merchantville Formation). Tifflin, S., and McCarthy, F.,, 2001, Ocean View site, in Miller, K. G., rk . QD
redeposition of sand and gravel reworked from older surficial deposits and dark brown; overlain by brown to black peat and gyttja. Peat is as much Quartz and glauconite are the major sand components; feldspar, mica Sugarman, P. J., Browning, J. V., and others, eds., Proceedings of the Ocean - = -
the Cohansey Formation by streams, groundwater seepage, and slope as 8 feet thick. Sand and gravel are chiefly quartz and are generally less [, =] KIRKWOOD FORMATION—Quartz sand, fine-to-medium grained, and (colorless and green), and pyrite are minor constituents. Siderite- Drilling Program, I_nmal Reports, v. 174AX (Supplement 2): College Station, = 3 )
processes. Wetland deposits are formed by accumulation of organic matter in than 3 feet thick. Sand and gravel are stream-channel deposits; peat and clay-silt. Sand is predominantly massive, light gray, gray, and light- cemented layers are common. The Merchantville contains zones of _ Texas, Ocean Drilling Program, p. 1-72. . . Y y
swamps and bogs. gyttja form from the vertical accumulation and decomposition of plant yellow, micaceous, with minor coarse sand. Clay and silt are dark gray to broken calcareous mollusk shells. Unconformably overlies the Magothy Miller, K. G., Sugarman, P., VanFossen, M., Liu, C., Browning, J. V., Queen, D., & oy > : 7
debris in swamps and marshes. In alluvial wetlands on modern valley brown. The lowermost Kirkwood, termed the Asbury Clay in outcrop in Formation. Maximum thickness 230 feet. Aubry, M-P, Bur_cl:lk le, L. D, GOZS’ Mh and dBukry, D.. d%994’ Ifs Iar? d Beach ; 2 =gl | "
Upper Terrace Deposits form terraces and pediments 5 to 30 feet above bottoms. Monmouth County (Ries and others, 1904), is a dark gray to dark brown, let? report, in Miller, K. G., and others, o Proceedings of the Ocean CREE, s ) 4
. . . . . . . . . . . . rilling Program, Initial Reports, v. 150X: College Station, Texas, Ocean T - %
modern wetlands. They were laid down chiefly during periods of cold peaty, laminated clay-silt with lenses of massive to locally cross-bedded The Merchantville-Woodbury ranges in age from Santonian to mid- Drilling Program, p. 5-26. NS S
climate in the middle Pleistocene. During cold periods, permafrost impeded ~ [Fo " SALT-MARSH AND ESTUARINE DEPOSITS—Peat, clay, silt, fine fine sand. Finely dispersed clay minerals include kaolinite, illite, and Campanian based on nannofossils (Miller and others, 2006). Minard, J. P., 1969, Geology of the Sandy Hook quadrangle in Monmouth County, [ iy = ) R o,
infiltration of rainfall and snowmelt and this, in turn, accelerated sand; brown, dark brown, gray, black; minor medium-to-coarse sand and illite/smectite. Sand consists mostly of quartz, with small amounts of New Jersey: U. S. Geological Survey Bulletin 1276, 43 p. e . g
groundwater seepage to the surface and slope erosion, increasing the amount pebble gravel. Contain abundant organic matter and shells. As much as feldspar and mica (mostly muscovite). Detrital heavy minerals are kmg | MAGOTHY FORMATION—Quartz sand and clay, thin- to thick- Newell, W. L., Powars, D. S., Owens, J. P., and Schindler, J. S., 1995, Surficial 1A e e ' == g Feat ] g B R
of sediment entering valleys, leading to terrace deposition. Some of the 40 feet thick; deposits at the surface along the eastern bayshore are dominated by the opaques, especially ilmenite, with lesser amount of bedded. Sand is light- to medium-gray or brownish-gray; clay is olive- geologic map of New Jersey: southern sheet: U. S. Geological Survey Open PP H ’\) ) 380244 .,‘!% i e O ' e “ ==lE = 5
deposits may have been laid down during periods of temperate climate when generally less than 2 feet thick and overlie unit Qbo. Deposited in salt nonopaques including zircon, staurolite, garnet, rutile, and tourmaline. black to grayish-black. Bedding is horizontal (laminated) to cross- File Map 95-272, scale 1:100,000. @ e .174[ N \K\&)&_ﬁv . AN L Emi =y 08276 2 e N N 7 : s ¢ |
sea level was high, because at their seaward limit the upper terraces grade to marshes, tidal flats, and bays during Holocene sea-level rise, chiefly Pyrite is common in the clayey, organic-rich beds. At the base of the stratified. The sand is fine to very coarse, well sorted within each bed, Olsen, C. R., Biscaye, P. E., Simpson, H. J., Trier, R. M., Kostyk, N., Bopp, R. F., Y > o ALEE _\)"\\ — 4 22 238 obsa ““’4%# 2 4 o \ “-‘“’5\ p, 4
the Cape May 2 marine terrace (see below). This topographic equivalence within the past 9 ka in the map area. Kirkwood a bed of coarse glauconite-quartz sand, with granules and predominantly quartz, and includes minor feldspar and mica. Pyrite- and Li, Y.-H., 1980, Reactor-released radionuclides and fine-grained sediment 2 AT : ;< . 3
indicates that some of the upper terrace deposits aggraded during the Cape occasional shark teeth, typically 2 to 3 feet thick, rests unconformably on cemented and pyrite-coated sand concretions are common. transport and accumulation patterns in Barnegat Bay, New Jersey, and A
May 2 highstand. BARRIER-BEACH DEPOSITS—Sand and minor gravel deposited by the Shark River Formation. Maximum thickness 160 feet. Carbonaceous material is abundant in beds as much as 0.5 feet thick. adjacent shelf waters: Estuarine and Coastal Marine Science, v. 10, p. 119- ‘ '
waves (Qbs), wind (Qbei, Qbeo, Qbu), and tidal and storm flows (Qbo, The Magothy lithologies were well developed in the Sea Girt corehole 142. _ ) ) ‘
Lower Terrace Deposits (unit Qtl) form low terraces with surfaces less than Qbuy), during the Holocene. The Kirkwood, as revised by Owens and others (1998), includes, in (Miller and others, 2006). Recognized on gamma logs as a series of Olson, S. L., and Hearty, P. J., 2009, A sustained +21 m sea-level highstand during
15 feet above modern valley bottoms. They are of smaller extent than the ascending order, an unnamed lower member (equivalent to the Brigantine thick sands showing little activity and interbedded clay-silts showing MIS 11 (400 ka): direct fossil and sedimentary evidence from Bermuda: 8 ..\,
upper terraces. They formed from stream and seepage erosion of the Upper [, =1 BEACH SAND—Fine-to-medium sand with few (1-5%) shells and shell Member of Miller and others, 1997), the Shiloh Marl Member, the greater activity. Unconformably overlies the Raritan Formation. oN Qlua;:rnl_ary Sglelz;ce ReF'je"’I‘(mh’z8’£8pr;F2e7_l'285; o of multio 5 6 7 —
Terrace and Cape May 2 deposits, and, in places, older deposits, chiefly fragments and minor (<1%) to few fine-to-medium quartz pebbles; very Wildwood Member, and the Belleplain Member. Both the unnamed lower Maximum thickness 180 feet. ela, - L and ounn, i\, 8., 2209, X Investigation of multiple stage-> sea
. . ! . ) . . L . o . evel fluctuations on a siliclastic estuarine shoreline, Delaware Bay, southern
durlng_or sllghtly afte_r the Ia_st period of cold climate correspondl_ng to th_e pale b_rown, white, light gray. Bedding is typlcally planar Iam_lnatlons member and the Shiloh Marl Member are clayey at the base and sandy at _ _ _ New Jersey, U. S. A., in Bristow, C. S., and Jol, H. M., eds., Ground
late Wlsconsman-glamal maximum around 25 ka. I?ry-valley alluvium (unit that dip gently. seaward. As much as 15 feet thick. Gravel Is more the top, a pattern that is eV|deqt on gamma-ray geophysmal_logs. The Thg Magothy is of Turonian-Santonian age based on Zone V pollen penetrating radar in sediments: Geological Society of London, Special ,
Qald) and colluvium (Qc) are generally on grade with the lower terraces and common on mainland bay beaches than on ocean beaches or barrier bay unnamed lower member and Shiloh Marl Member are approximately 21- (Miller and others, 2006). Publication, v. 211, p. 67-77.
were likely also laid down at this time. Two lower-terrace deposits, one at beaches. 19 million years old, the Wildwood member 18-15 million years old, and O’Neal, M. L., Wehmiller, J. F., and Newell, W. L., 2000, Amino acid
Holly Park and a second about one mile to the southwest, are fan-shaped the Belleplain Member 13 million years old (Miller and others, 1997). kr | RARITAN FORMATION—Includes two members: the Woodbridge geochronology of Quaternary coastal terraces on the northern margin of D
bodies sourced from small, narrow valleys cut into the upland back from the obeo | PUNE SAND—Fine-to-medium sand with a few coarse sand grains and Previous mapping of these members show that the lower and Shiloh Marl Clay Member (sections AA’, CC’, DD') and the underlying Farrington Delaware Bay, southern New Jersey, U. S. A., in Goodfriend, G. A., Collins, | f :
Cape May 2 terrace, and they spread out onto the Cape May platform shell fragments; white, light gray, very pale brown. Bedding is typically members are present in Monmouth County to the north and northeast of Sand Member (below the depths shown on the sections). The M. J., Fogel, M. L., Macko, S. A., Wehmiller, J. F., eds., Perspectives in h
fronting the upland. In the Ship Bottom quadrangle, about 12 miles south of o 5| large-scale trough-planar cross beds; cross beds dip 10-30°, bed sets are Toms River, while the Wildwood and Belleplain Members are present to Woodbridge Clay member is clay and silt, dark gray, massive, with mica, Amino Acid and Protein Geochemistry: Oxford University Press, p. 301-319. | Q, .
Bayville, similarly positioned sand and gravel deposits overlie an organic silt 1-5 feet thick. Shells and man-made debris form deflation lags in blow- the south of this region (Sugarman and others, 1993). In the Double pyrite, lignite, and siderite. Siderite forms layers 0.25 to 0.5 inches thick. Owens, J. P, Bybell, L. M., Paulachok, G., Ager, T. A., Gonzalez, V. M., and U ~ (\, E E
dated to 34,890+960 radiocarbon years BP (GX-16789-AMS, Newell and out basins and within the deposit. As much as 30 feet thick. Outer, Trouble corehole (well 210), the lower and Shiloh Marl Members were Maximum thickness 260 feet. The Farrington Sand Member is fine-to- Sugarman, P. J., 1988, Stratigraphy of the Tertiary sediments in a 945-foot- R EI:I-E -
others, 1995), indicating deposition of the fans in the late Wisconsinan. These sparsely vegetated dunes (Qbeo) form a massif just back from the beach tentatively identified, although no datable material was found in the medium quartz sand, white, yellow, red, light gray, commonly deep corehole near Mays Landing in the southeast New Jersey Coastal Plain: - ‘
deposits were laid down during the last stages of Wisconsinan valley incision where dunes are actively sculpted by wind scour in chutes and swales Kirkwood to substantiate this subdivision (Browning and others, 2011). interbedded with thin coarse sand and fine gravel beds and thin to thick U. S. Geological Survey Professional Paper 1484, 39 p. ) _ C L L J EFr
into the upper terrace and the Cape May 2 marine terrace. Hachured lines on and by deposition on lee slopes. In the urbanized area north of Island Dinoflagellates from wells in the Kirkwood at the Ciba-Geigy site in the dark gray silt beds. Owens, J. P, and Sohl, N. F., 1969, Shelf and deltaic paleoenvironments in the - - ¥\
figure 1 show the extent of this incision. As permafrost melted at the end of Beach State Park this massif includes artificially constructed dunes. northwestern corner of the map area indicate that the entire formation Cretaceous-Tertiary formations of the New Jersey Coastal Plain, Field Trip 2, - * % N\ ; .L)
the late Wisconsinan glacial period around 18 ka, forest regrew and hillslope Inner, vegetated dunes (Qbei) are stabilized by dense thickets of shrubs there is within the lower and Shiloh Marl members (Miller and others, The Raritan is late Cenomanian-early Turonian in age based on Zone 1V Lneniibll;[j;ri/i’asé’n;d'Lni(jggé%iyo(;feiecIstt?:n;reNaZv:/nB’:ljr\:\;vj?crlieyN%nd ssste;; 210 N -
erosion slowed. The volume of sand washing into valleys was greatly and small trees. They lack evidence of active scour and deposition and 1995; deVerteuil, 1996). pollen of the Complexiopollis-Atlantopollis zone from a depth of 1298 Unive)r/sity Press p9235-278 : T g = .\_\3_7( v P TR/ \\ g ﬂ
reduced, and streams could erode into the lower terraces. This erosion is form a somewhat lower massif behind the outer dunes, which shelter to 1371 feet in the Toms River Chemical well (well 2, Table 1) owens. J. P. Sugarmz;n.P. ] SoHI N. F. Parker, R. A., Houghton, H. F., Volkert N - . ng //'// — [ \ Mg dx - — o . : 39952'30"
particularly evident in the Toms River valley upstream from the Garden State them from the sea wind. In the Island Beach corehole on the barrier spit eight miles south of (Valentine, 1984), and the occurrence of the ammonite Metoicoceras R. A, Drake, A. A., Jr, and Orndorff, R. C., 1998, Bedrock geologic map of 1w 1230 FORKED RIVER 74070
Parkway. Here, abandoned meanders and scroll-like scarps over a vertical Seaside Park, five lithologic units were identified in the Kirkwood (Miller bergquisti (Cobban and Kennedy, 1990). . i i Base from U. S. Geological Survey Toms River quadangle, 1995, and Seaside Park quadrangle, 1989
: § ) ) ) ! central and southern New Jersey: U. S. Geological Survey Miscellaneous North American Datum of 1927 (Seaside Park quadrangle) CORRELATION OF MAP UNITS
range of about 15 feet above the modern floodplain mark successive | gpo | OVERWASH AND TIDAL-DELTA SAND—Fine-to-medium sand, few and others, 1994). Four of these units were traced using gamma-ray logs Investigations Series Map 1-2540-B, scale 1:100,000. North American Datum of 1983 (Toms River quadrangle) G EOL OGY OF TH E TOMS R |VER A N D SEASl D E PA R K QUA D RA NG |_ ES
positions of the channel as it downcut into the lower terrace (fig. 2). Incision shells and shell fragments, minor coarse sand and fine-to-medium pebble onto the mainland in the Forked River quadrangle just south of the Toms MAP SYMBOLS Parham, P. R., Riggs, S. R., Culver, S. J., Mallinson, D. J., Rink, W. J., and _ _ _ A“’\}IQQE\N EPOCH
and lateral erosion of the modern floodplain was largely complete by the gravel, and a trace (<1%) of rip-up clasts of peat; light gray, very pale River quadrangle (Stanford, 2013). Three of these units can be traced Burdette, K., 2013, Quaternary coastal lithofacies, sequence development, geslear?ha“ppf’”eg by the U. Sd Ge&‘gga' Sud”’ey' Nba“fénl"jg Accoé’(fzezr;“ve OCE AN COUNTY NEW J ERSEY STAGE AND AGE PERIOD
beginning of the Holocene at 11 ka, based on radiocarbon dates on basal peat brown. Unstratified to laminated to trough- and planar-tabular cross from gamma-ray logs into the southern and western parts of the map area —— Contact of surficial deposits—Solid where well-defined by landforms and stratigraphy in a passive margin setting, North Carolina and Virginia, T e el ied in this document are those of the authors ! ' ' '
in other alluvial wetlands in the region (Buell, 1970; Florer, 1972; Stanford, bedded. As much as 40 feet thick. Deposited in tidal channels and tidal (units 4, 3, and 2, in ascending order, on sections BB’, CC’, and DD"). As ~_ as visible on 1:12,000 stereo airphotos and LiDAR imagery, long- USA: Sedimentology, v. 60, p. 503-547. and should not be interpreted as necessarily representing the official policies, by lj/@% 7 obu Qbs | Qbei | Qbeo | Qbo ]
2000). flats associated with tidal deltas and by storm overwashes of the dune observed in the Double Trouble corehole (Browning and others, 2011), dashed where approximately located, short-dashed where gradational Potter, E. K., and Lambeck, K., 2003, Reconciliation of sea-level observations in either expressed or implied, of the U. S. Government. Scott D. Stanford d Peter J. S QM | Qals - Holocene
massif. Forms a platform on the bay side of barrier beaches and extends unit 2 is chiefly prodelta clay and fine sand, unit 3 is upper delta sand or featheredged, dotted where excavated. the western North Atlantic during the last glacial cycle: Earth and Planetary Geology mapped 2016 co - >tanford and Feter J. sugarman 7 B
Inland windblown deposits (unit Qe) form dunes and dune fields. Dune beneath the eastern part of Barnegat Bay. overlying prodelta clay and fine sand, and unit 4 is shelf clay and fine Science Letters, v. 217, p. 171-181. - WS vhrore e data by L. Lugrin, 2016 2017 Frosion ]
ridges are as much as 15 feet tall, but are more commonly 3 to 6 feet tall, and sand overlain by prodelta clay and fine sand. Unit 2 may be the Shiloh ~ ~~~~" Contact of Cohansey facies—Approximately located. Dotted where Psuty, N. P., 2004, Morpho-sedimentological characterisitics of the Bamegat Bay- . | SCALE 1:24 000 - Qe |Qald | QU | Lwisconsinan
are as much as 2000 feet long. Their long axes (line symbols on map) are [ gpy | DUNE AND OVERWASH SAND, UNDIVIDED—Sand as in units Marl member and units 3 and 4 may be the lower member. covered by surficial deposits. Little Egg Harbor estuary, in Davis, D. W., and Richardson, M., eds., The - ,- v 0 1 MILE —" - late
oriented east-west to northeast-southwest to north-south. Some of the ridges Qbei, Qbeo, and Qbo, graded and mixed during urban development. Coastal Zone: Papers in Honor of H. Jesse Walker: Lousiana State University, :\&:deick " 1000 0 1000 2000 _ 3000 4000 5000 6000 7000 FEET - | Quaternar
with northeast-southwest and north-south orientation are crescentic or May include areas of artificial fill. As much as 15 feet thick. The Kirkwood Formation in the Toms River-Seaside Park quadrangles is Tehe  Concealed Cohansey facies—Covered by surficial deposits. lDOeg artment of Geography and Anthropology, Baton Rouge, Louisiana, p. 97- | Beach == = s = IKLoWETER QCM2P|Qecm2 |Qemaf| Sangamonian g
arcuate. The east-west ridges tend to be more linear. These patterns suggest early Miocene in age (Andrews, 1987; Sugarman and others, 1993). ' o . : \‘\\ RS = —— = - Pleistocene
that the dunes were laid down by winds blowing from the west and [ g | DRY-VALLEY ALLUVIUM—Fine-to-medium sand and pebble gravel, e Material penetrated by hand-auger hole, or observed in exposure or Ramggh;sg; éc?zrgét?’:r:yréc;lc;\?gwofjét;:e; e%Ig;lzlgggsiesvdggo;;;go:)h;;?rtfz S J CONTOUR INTERVAL 5 FEET . Qem2o | |
northwest, with the east-west ridges forming as longitudinal dunes parallel to minor coarse sand; very pale brown, white, brown, dark brown, light [ SHARK RIVER FORMATION—Informally divided into Upper and qesiow excavation—Number indicates thickness of surficial material, in feet, Palynology, v. 22, p. 225-252. ’ Bay NATIONAL GEODETIC VERTICAL DATUM OF 1929 ~lllinoian
the prevailing wind direction. Most windblown deposits are on the upper gray. As much as 5 feet thick. Sand and gravel are quartz. In dry valleys Lower Shark River members (Browning and others, 2011). The Upper where penetrated. Symbols within surficial deposits without a Ries, H., Kummel, H. B., and Knapp, G. N., 1904, The clays and clay industry of = . EXTENSIVE EROSION L middle
terraces and the Cape May 2 platform. A few are on the Cape May 1 and above present headwaters of streams. These valleys may have formed N Shark River (Tsru), also known as the Toms River Member (Enright, Tehe @ thickness value indicate that surficial material is more than 5 feet thick. New Jersey: N. J. Geological Survey Final Report of the State Geologist, V. 6, Lavaletieal] | X
Upland Gravel, and several are on lower terraces. This distribution indicates during periods of cold climate when permafrost impeded infiltration, 19609) is slightly glauconitic quartz sand. In the Double Trouble corehole, Where more than one unit was penetrated, the thickness (in feet) of the 548 p. . EWE Qcmi
that the windblown deposits were laid down after deposition of the upper increasing surface runoff. The deposits are therefore largely relict. the upper sand is poorly sorted and ranges from very fine to coarse with upper unit is indicated next to its symbol and the lower unit is Scott, T. W., Swift, D. J. P., Whittecar, G. R., and Brook, G. A., 2010, L EXTENSIVE EROSION L early
terraces and the Cape May 2, and, in places, also formed after deposition of granules. It grades downward into the Lower Shark River (Tsrl), which is indicated following the slash. "Tchc" indicates isolated occurrence of Glacioisostatic influences on Virginia’s late Pleistocene coastal plain deposits: . El 3 M / TQg . — —l
the lower terraces. This span corresponds to the Wisconsinan Stage, a period [, | EOLIAN DEPOSITS—Fine-to-medium quartz sand; very pale brown, clay-silt, very fossiliferous, glauconitic (up to 15%), slightly micaceous, Cohansey Formation, Clay-Sand Facies. Geomorphology, v. 116, p. 175-188. . . > / - Pliocene
of intermittently cold climate between 80 and 11 ka. white, yellowish brown, brown. As much as 15 feet thick. Form dune greenish-gray to very dark greenish-gray; massive to thick-bedded and Stanford, S. D., 2000, Geomorphology of selected Pine Barrens savannas: report 150 APPROXIMATE MEAN LOCATION IN EXTENSIVE EROSION Trae |
ridges and dune fields. Modern eolian sand on the barrier beaches is extensively burrowed. Occasional thin porcellanitic zones are present.  seass9e4 Radiocarbon date—Age in radiocarbon years, with error and prepared for N. J. Department of Environmental Protection, Division of Parks DECLINATION, 1999 NEW JERSEY //_/f Tehe | Tchs - L Neogene
During at least two periods of higher-than-present sea level in the middle and mapped separately as units Qbei and Qbeo. Glauconite is locally the dominant component in the lower 10 feet. ® laboratory number. and Forestry, Office of Natural Lands Management, 10 p. and appendices. o - middle [~ Miocene ’
late Pleistocene, beach and estuarine deposits were laid down within valleys Calcareous microfossils are abundant in the Lower Shark River; small, _ Stanford, S. D., 2009, Ons_hore record of Hudson River dra}mage to the_: c_ontmental SHe?sri](ie UNCONFORMITY _
and in terraces along the bayshore (fig. 1). These marine deposits are grouped - COLLUVIUM—Fine-to-coarse sand, pebble gravel; yellow, very pale broken mollusk shells are present in the Upper Shark River. Clay  "9“"®& Photograph location shelf from the late Miocene through the late Wisconsinan deglaciation, USA: 7 i MAP AREA N Tkw _realy .
into the Cape May Formation. The Cape May includes an older, eroded brown, yellowish-brown. Sand and gravel are quartz with a trace of minerals include illite, illite/smectite, kaolinite, and minor amounts of synthesis and revision: Boreas, v. 39, p. 1-17. . . UNCONFORMITY Oligocene
terrace (Cape May Formation, unit 1, Qcml) with a maximum surface white weathered chert in places. As much as 15 feet thick (estimated). clinoptilolite. Maximum thickness of the Shark River Formation in the 41 Well or test boring showing formations penetrated—L ocation accurate Stanford, S. D., 2013, Geology of the F.orked River .and Barnegat Light / m 7
- i . . . . . o . . . . quadrangles, Ocean County, New Jersey: N. J. Geological and Water Survey Tsru
elevation of 70 feet; a lower terrace with a maximum surface elevation of 35 Forms aprons at the base of steep slopes on the north side of Cedar map area is 300 feet. to within 200 feet. List of formations penetrated provided in Table 1. Geologic Map Series GMS 13-2, scale 1:24.000. | middle
feet (Cape May Formation, unit 2, Qcm2); a platform deposit that slo_pes Creek._ The aprons grade to lower terraces or the modern floodp_lain. - . o . _ _ _ _ Sugarman, P. J., 1994, Geologic ma") of the Asic)ury Park quadrangle, Monmouth y Figure 3. Large-scale cross bedding in Cape May Formation, unit 2 Tsrl
gently seaward from the foot of the Cape May 2 terrace (Qcm2p); fine- Deposned-by downslopg movement of material on the slopes, chiefly The contact with the underlying Manasquan Formation is unconformable © WeII_ or test boring s-howmg formatlons penetrated—_Loca_tlon accurate and Ocean counties, New Jersey: New Jersey Geological Survey Geologic Platform Deposit (below line) overlain by a gravel lense and Figure 5. Pebbly sand of the Cape May Formation, unit 1 (above top UNCONFORMITY — -Eocene
grained clay, silt, and fine sand in the subsurface beneath the platform and during periods of cold climate. and is placed at the boundary of the lower glauconite sand of the Shark to within 500 feet. List of formations penetrated provided in Table 1. Map Series GMS 94-2, scale 1:24,000. Bawil | . So structureless pebbly sand (above line). The cross-bedded sand is a line) overlying Cohansey Formation, Clay-Sand Facies (between | earl
outer part of the Cape May 2 terrace (Qcm2f, east of dashed purple line on River and pale-olive clay-silt of the Manasquan. It is marked by a sharp Sugarman, P. J., Miller, K. G., Browning, J. V., Monteverde, D. H., Uptegrove, J., yviiec '| &9\;@/;%@ tidal delta or tidal channel deposit; the gravel and structureless sand lines), in turn overlying Cohansey Formation, Sand Facies (below Tmgq y - paleogene
fig. 1) and a woody, organic clay and peat (Qcm20) that underlies the fine- ot | LOWER TERRACE DEPOSITS—Fine-to-medium sand, pebble gravel, positive gamma-ray response on geophysical logs. y Elevation of base of Quaternary deposits—Contour interval 25 feet. McLaughlin, P. P, Jr., Stanley, A. M., Wehmiller, J., Kulpecz, A., Harris, A., \ ‘\@/’\,&\f’;\ﬁ nr]]ay be a barrier overwash or regressive fluvial deposit. Location gcnntitgsne\tlme). The clay bed is partially iron-cemented. Location shown UNCONFORMITY _ -
grained unit in places. The terrace and platform deposits are chiefly sand and minor coarse sand; light gray, brown, dark brown. As much as 15 feet Shown only where Quaternary deposits are generally more than 25 feet Pusz, A., Kahn, A., Friedman, A., Feigenson, M. D., Barron, J., and \ /&8 shown on inset. ' o \ate
gravel laid down in beach, overwash, tidal-delta, and tidal-channel settings, thick. Sand and gravel are quartz. Form terraces and pediments in valley Calcareous nannofossils in samples from the Allaire State Park corehole thick and where well data are available. McCarthy, F. M. G., 2007, Cape May Zoo site, in Miller, K. G., Sugarman, P. oy Park i ]
and may include fluvial sediments. The fine grained material is an estuarine bottoms with surfaces 2 to 15 feet above modern wetlands and in Monmouth County (Sugarman and others, 1991) and in the Double J., Browning, J. V., and others, eds., Proceedings of the Ocean Drilling ) o e UNCONFORMITY - - Paleocene
and back-bay deposit. The basal organic clay, which contains cedar wood floodplains. Include both stratified stream-channel deposits and Trouble corehole (Browning and others, 2011) indicate the Shark River is -~ Dune ridge—Line on crest. Program, Initial Reports, v. 174AX (Supplement 7), p. 1-66. 4 Barnegat ) Tht - early
according to drillers’ descriptions (Table 1), is a freshwater swamp deposit unstratified pebble concentrates formed by seepage erosion of older of middle Eocene age(nannozones NP 14-16). Sugarman, P. J., Miller, K. G., Owens, J. P,, and Feigenson, M. D., 1993, Strontium P / Ry 3 B
laid down before marine submergence. surficial deposits. Sand includes gyttja in places, and peat less than 2 feet —" Abandoned channel—Line in channel axis. Shows relict channels on isotope and sequence stratigraphy of the Miocene Kirkwood Formation, south [P / UNCONFORMITY — —
thick overlies the sand and gravel in places. The gyttja and peat are [ MANASQUAN FORMATION—Clay-silt, dusky-yellow-green to pale- lower terrace near Double Trouble. New Jersey: Geological Society of America Bulletin, v. 105, p. 423-436. / { - | Maastrichtian
Amino-acid racemization ratios (AAR), optically stimulated luminescence younger than the sand and gravel and accumulate due to poor drainage. olive and grayish-green, extensively burrowed, massive to thick-bedded, Sugarman, P. J., Monteverde, D. H., Boyle, J. T., and Domber, S. E., 2013, '_A‘qu'fer Pleistocene features
ages, and radiocarbon dates from the Delaware Bay area (Newell and others, In places, gravel is more abundant in lower terrace deposits than in calcareous, grading into very fine quartz sand. Cross-bedded laminae of J Head of seepage valley—Line at top of scarp, ticks on slope. Marks (éoer(;le;atiLC;T a?c??/v;farl\gﬂ/?()ga]ol%n?c (l\)AC:agefz L;rg':/lss {\';‘f Jersey; N.J Holocene and modern features —— inland limit of Cape May 2 - - — CNCONFORMITY 7
1995; Lacovara, 1997; O’Neal and others, 2000; O’Neal and Dunn, 2003; upper terrace deposits due to winnowing of sand by seepage erosion. very fine sand present in places. Fine glauconite sand is commonly small valleys and hillslope embayments formed by seepage erosion. Sugarman gP 3. Owens. 1P gn d Byt?ell LpM 1991 Geoloéic map of the [ ]saltmarsh === marine terrace, dashed where O ——2 - ] Kml
Sugarman and others, 2007) suggest that the Cape May 1 is of middle dispersed throughout the dominantly clayey matrix. Clay minerals include Most of these features have little to no seepage today and were formed Adelfnhi:;\ and Farmir;gdélé quadrangles7 Monmouth and Ocean counties. New [ ocean beach :g;(\j:;r d limit of Cape May 2 miles
Pleistocene age (possibly marine-isotope stage [MIS] 11, 420 ka, or MIS 9, [Ty, | UPPER TERRACE DEPOSITS—Fine-to-medium sand, pebble gravel, illite, illite/smectite, and minor clinoptilolite. In the Double Trouble during times when the water table was higher than present. Jersey, New Jersey Geological Survey Geologic Map Series GMS 91-1, scale d " marine terrace _
330 ka) and that the Cape May 2 is of Sangamonian age (MIS 5, 125-80 ka). minor coarse sand; very pale brown, brownish-yellow, yellow. As much corehole, porcellanite zones up to 10 feet thick are common (Browning 1:24.000. ' [ ]dune mass _ = inland limit of Cape May 1 ore-Pleistocene features e UNCONFORMITY - Campanian
AAR data from vibracore samples of channel and baymouth deposits off as 30 feet thick. Sand and gravel are quartz. Form terraces and and others, 2011). The contact with the underlying Vincentown Formation 7~ Fluvial scarp—Line at top of scarp, ticks point downslope. Uptegrove, J., Waldner, J. S., Monteverde, D. H., Stanford, S. D., Sheridan, R. E., [ Qyerwash plam, marine terrace, dashed where Koty
Long Beach Island, about 20 miles south of Bayville, indicate a Sangamon pediments with surfaces 5 to 30 feet above modern wetlands and is marked by a sharp positive response on gamma-ray logs. Otherwise the and Hall, D. W., 2012, Geology of the New Jersey offshore in the vicinity of urbanized barrier 4L Jimit of Wisconsinan valley — atrelzané cgaina?el duringhdeposition of MAP AREA MAP AREA | Lote Crotaceous
age (Uptegrove and others, 2012). These sediments correlate to the Cape floodplains. Include stratified stream-channel deposits and poorly formation, in general, has a neutral response on the gamma-ray log, not “  Shallow topographic basin—Line at rim, pattern in basin. Includes Barnegat Inlet and Long Beach Island: N. J. Geological Survey Geologic Map —~__,- approximate boundary incision (ticks point into valley) pland ravel, fowerp ase_ Ketl
May 2 (Uptegrove and others, 2012). Global sea level during MIS 11 may stratified to unstratified deposits laid down by groundwater seepage on reflecting the dominant clay-silt lithology. Maximum thickness 160 feet. thermokarst basins formed from melting of permafrost and a few Series GMS 12-3, scale 1:80,000. gﬁg"‘}?ﬁ:fg;rggp%z?tds ~=~ inland limit of Cape May Formation, [ ] ~ Qutcrop of Cohansey Formation, * \—/\ Kwb-mv N
have reached about 70 feet above present sea level (Olson and Hearty, 2009), pediments. deflation basins, adjacent to eolian deposits, formed from wind Valentine, P. C., 1984, Turonian (Eaglefordian) stratigraphy of the Atlantic Coastal in Barnegat Bay unit 2, fine-grained facies _ Y
about the maximum level of the Cape May 1 terrace, and during MIS 5e it Calcareous nannofossils indicate that the Manasquan is of early Eocene erosion. Plain and Texas: U. S. Geological Survey Professional Paper 1315, 21 p. : ‘Sﬁ'tl gﬂ?ﬁggﬁgﬁ,gf?;ggy Formation, Fioure 4. Tabular olanar cross-bedded sand of the Cape Ma \ f\—/\ UNCONFORMITY Santonian-
reached about 25 feet above present sea level, about the level of the Cape CAPE MAY FORMATION—Beach, nearshore, and estuarine deposits age (nannozones NP 10-13; Sugarman and others, 1991). Wolfe, J. A., 1976, Stratigraphic distribution of some pollen types from the —— thalweg of paleovalley (approximate) Fogrmatioh, unit 1 IO(above top line) overlying the Cghansegll Figure 6. Gravel of the Cape May Formation, unit 1 (above top line) Kmg _(T:Srryﬁf;ﬁn
May 2 terrace. If the age assignments of these terraces are accurate, these of middle and late Pleistocene age. Includes marine-terrace sand and O Excavation perimeter—Line encloses excavated area. Campanian and lower Maestrichtian rocks (Upper Cretaceous) of the middle Figure 2. Shaded-relief LIDAR image showing erosional landforms Formation, Sand Facies (between I_inesz), in turn overlying_the overlying Cohansey Formation, Clay-Sand Facies (between lines), in
elevations suggest that full interglacial sea levels in this region are close to gravel (Qcml, Qem2), platform sand (Qecm2p), bay and estuarine clay, U VINCENTOWN FORMATION—Clayey silt and silt, heavily bioturbated, Atlantic states: U. S. Geological Survey Professional Paper 977, 18 p. Figure 1. Geomorphic features, Quaternary sedimentary settings, and outcrops of Cohansey Formation, Clay-Sand Facies, on the lower terrace in part of the Toms River valley. Location Eé)dhsag?gy\/,vlliﬁg?wsagh%nbe%!sag;es?gg af%cgfeﬁ|8V3.|9|—Vr\]'eb§gggjb£§gd g% %‘Im 08’%”3"”9 Cﬁ_?ansey dFé)ré“a“O”’ ganddFaclies (bl_elovxi_bott%m line). UNCONFORMITY
eustatic, as modeled by Potter and Lambeck (2003). Middle Wisconsinan silt, and fine sand (Qcm2f), and freshwater organic clay and peat slightly micaceous, finely laminated where not burrowed, dark greenish- < Sand pit—Inactive in 2016. Ibr;sﬂ;g %aga?{eghgs‘ﬁ@o(%%ir)y between barrier sand and fine bay deposits (fine sand, silt, and clay) in Barnegat Bay is shown on figure 1. is a tidal-channel or fluvial deposit. Location shown on inset. - S"‘e{ €ds are white, sand beds are red and yeflow. Location shown on Kr 1 cenomanian

(Qcm20). gray to very dark gray, with thin beds of very fine quartz and glauconite B
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Geology of the Toms River and Seaside Park Quadrangles

Ocean County, New Jersey
New Jersey Geological and Water Survey
Open-File Map OFM 116
2017

Pamphlet with table 1 to accompany map

Table 1. Selected well and boring records.
Well Identifier! Formations Penetrated?
Number
1 33-3732, G 32 Tchs 50 Tche 55 Tchs 68 Tche 70 Tchs
2 33-1179, G 10 Q or Tchs 30 Tche 110 Tchs 240 Tkw 2255 TD
3 33-26729, G 32 Tchs 35 Tche 39 Tchs
4 33-646 22 Q 60 Tchs 65 Tchs+Tche 82 Tkw
5 33-18095 14 Q 19 Tche 43 Tchs 65 Tchs+Tche 80 Tchs
6 33-17286 10 Q 32 Tchs 58 Tchs+Tche 70 Tchs 76 Tchs+Tche 191 Tkw 192 Tsr
7 33-26731, G 10 Tchs 15 Tche 42 Tchs 62 Tche
8 33-26730, G 13 Tchs 19 Tche 34 Tchs 47 Tche
9 33-26734, G 10 Tchs 13 Tche 27 Tchs
10 33-28341 15 Q 47 Tchs 49 Tchs+Tche 80 Tchs 112 Tkw
11 33-15905 55 Tchs 60 Tche 80 Tchs
12 33-17287 5Q 78 Tchs 192 Tkw 223 Tsr
13 33-17285 20 Q 35 Tchs 38 Tchs+Tchc 74 Tchs 201 Tkw 252 Tsr
14 33-18265 18 Tchs 20 Tche 34 Tchs 36 Tche 70 Tchs 137 Tkw
15 33-17288 5Q 36 Tchs 37 Tche 105 Tchs 166 Tkw
16 33-21 21 NR 26 Tchc 75 Tchs 208 Tkw
17 33-14556 15 Tchs 30 Tchs+Tche 40 Tchs 65 Tche+Tchs 80 Tchs 85 Tchs+Tche
18 33-376 31 Q 46 Tchs+Tche 56 Tchs 61 Tchs+Tche
19 33-10329 19 Q 32 Tche+Tchs 49 Tchs 50 Tche 70 Tchs
20 33-27012 21 Q 90 Tchs 95 Tchc+Tchs
21 33-35775 12 Q 19 Tche 31 Tchs+Tche 121 Tchs 141 Tchs+Tche
22 33-37783 140 Tchs+Tche 202 Tkw 1348 TD
23 33-1232 15 Q 18 Tchc 44 Tchs 58 Tche 137 Tchs 284 Tkw 292 Tsr
24 33-42984, G 41 Tchs 52 Tche 63 Tchs 70 Tche 140 Tchs 260 Tkw 2440 TD (weathered gneiss from 2378-2440)
25 33-2076 55 Q+Tchs 60 Tche 100 Tchs+Tche 135 Tchs 137 Tkw
26 33-32509 8 Q 44 Tchs 134 Tchs+Tche 267 Tkw 1348 TD
27 33-2075 50 Q+Tchs 55 Tchc 95 Tchs+Tche 126 Tchs 130 Tkw
28 33-23803 30 Q 64 Tchs 67 Tchs+Tche 95 Tchs 97 Tchs+Tche 132 Tchs 137 Tchs+Tche
29 33-371 21 Q 53 Tchs 65 Tchs+Tche 77 Tchs 93 Tchs+Tche
30 33-1230 36 Tchs 56 Tche 130 Tchs 135 Tche 142 Tchs+Tche 282 Tkw 300 Tsr
31 33-30281 191 NR 231 Tkw 301 Tsr
32 33-1228 35 Tchs 40 Tche 95 Tchs 104 Tchs+Tche 128 Tchs 143 Tche+Tchs 271 Tkw 303 Tsr
33 33-26307 35 Q 51 Tchs+Tche 61 Tchs 91 Tchs+Tche 94 Tchs 99 Tche+Tchs 125 Tchs 131 Tche+Tchs 272
Tkw 302 Tsr
34 33-24421 30 Q 100 Tchs 110 Tche 136 Tchs
35 33-13089 35 Q 55 Tchs+Tche 75 Tchs
36 33-19959 17 Q 30 Tchs 46 Tchc 98 Tchs 99 Tche
37 33-16035 10 Q 40 Tchs 60 Tchs+Tchc 80 Tchs 90 Tchs+Tche 101 Tchs
38 33-10712 10 Q 32 Tchs 42 Tchs+Tche 63 Tche+Tchs 106 Tchs
39 33-27607 10 Q 30 Tchs 45 Tche+Tchs 100 Tchs+Tche 105 Tche 125 Tchs+Tche 139 Tchs




Well

Identifier! Formations Penetrated?

Number

40 33-1204 12 Q 18 Tchs+Tchc 105 Tchs 106 Tche 134 Tchs

41 33-26157 20 Q 45 Tchs 57 Tche 82 Tchs 87 Tche 107 Tchs

42 33-12114 35 Q 60 Tchs+Tchc 70 Tchs+Tchs 103 Tchs

43 33-21681 13 Q 68 Tchs+Tche 97 Tchs

44 33-21680 8 Q 18 Tchs 36 Tche 62 Tchs 65 Tche 92 Tchs 100 Tchs+Tche

45 33-27496 15 Q 75 Tchs 80 Tche+Tchs 110 Tchs 116 Tkw

46 33-7471 10 Q 26 Tche+Tchs 40 Tchs+Tche 48 Tchs 60 Tchs+Tche 77 Tchs 120 Tcheo+Tchs 161 Tkw

47 33-25815 26 Q 95 Tchs

48 33-10663 35 Tchs 65 Tchs+Tche

49 33-18169 15 Q 35 Q or Tchs 53 Tche 68 Tchs 73 Tche 82 Tcheo+Tchs 91 Tchet+Tchco 115 Tchs

50 33-24112 10 Q 50 Tchs 55 Tche 85 Tchs

51 33-9193 9 Q 41Q or Tchs 57 Tchs+Tche 80 Tchs

52 33-17198 15 Q 40 Q or Tchs 65 Tchs 72 Tche 88 Tchs 125 Tche 150 Tchs

53 33-7626 8 Q 45 Q or Tchs+Tche 65 Tchs 70 Tche+Tchs 80 Tchs 90 Tche

54 33-11039 22 Q 53 Tchs+Tche 59 Tchs 62 Tche 79 Tchs 80 Tche

55 33-23710 55 Tchs 72 Tche 100 Tchs

56 33-13048 16 Tchs 19 Tche 46 Tchs+Tche 78 Tchs 85 Tche 102 Tchs 103 Tche

57 33-10252 11 Q 62 Tchs+Tche 82 Tchs 91 Tche 99 Tchs 100 Tche 115 Tchs 119 Tche

58 33-11092 8 Tchs 30 Tchs+Tche 55 Tche+Tchs 69 Tchs 71 TchetTchs 80 Tchs

59 33-23838 8 Tchs 27 Tchs+Tche 40 Tchs 52 Tchs+Tche 118 Tchs

60 33-9668 15 Q 30 Tche 35 Tchs 40 Tche 45 Tchs 60 Tche 75 Tchs+Tche 80 Tchs 116 Tchs+Tche

61 33-28059 75 Tchs 77 Tche 100 Tchs

62 33-25016 15 Q 30 Tchs 46 Tche+Tchs 65 Tchs 72 Tche+Tchs 80 Tche 90 Tchs

63 33-128 20 Tchs 30 Tchs+Tche 40 Tche 85 Tchs+Tche 107 Tche 115 Tchs

64 33-24798 20 Tchs 33 Tche+Tchs 37 Tche 60 Tchs+Tche

65 33-11404 9 Q 38 Tche+Tchs 58 Tchs+Tche 70 Tchs

66 33-26703 4 Tchs 16 Tchs+Tche 142 Tchs

67 33-25050 45 Tchs+Tche 60 Tchs 70 Tchs+Tche 90 Tchs

68 33-23116 15 Tchs 35 Tchs+Tche 42 Tchs 52 Tchs+Tche 150 Tchs

69 33-25830 29 Tchs 56 Tchs+Tche 68 Tchs 100 Tchs+Tche

70 33-20212 40 Tchs 50 Tchs+Tche 75 Tchs

71 33-24609 10 fill 30 Tchs 50 Tchs+Tche 55 Tchs 60 Tche 65 Tchs 75 Tche 90 Tchs

72 33-26349 45 Tchs

73 33-18067 10 Tchs 42 Tchs+Tche 63 Tche 80 Tchs

74 33-19246 35 Tchs 40 Tche 55 Tchs+Tche 70 Tchs

75 33-22353 15 Q 35 Tchs 55 Tchs+Tche 75 Tchs

76 33-25328 10 Tchs+Tche 20 Tchs 30 Tchs+Tche 89 Tchs

77 33-7436 44 Tchs 50 Tchs+Tche 60 Tcheo 78 Tchs

78 33-7835 40 Tchs 65 Tche 80 Tchs

79 33-11968 49 Tchs+Tche 60 Tchs 70 Tchs+Tche 72 Tcheo 85 Tchs

80 33-20194 68 Tchs 70 Tche+Tchs

81 33-10546 12 Tchs 27 TchetTchs 40 Tchs+Tche 90 Tchs

82 33-22663 30 Tchs 40 Tchs+Tche 50 Tchs+Tchco 70 Tchs

83 33-26200 38 Q 80 Tchs

84 33-17217 32 Q 80 Tchs

85 33-27279 4 Tchs 7 Tche 30 Tchs 45 Tchs+Tche 75 Tchs 85 Tchs+Tche 87 Tehe 90 Tchs 99 Tchs+Tche 135
Tchs 227 Tkw

86 33-26705 15 Tchs+Tche 30 Tchs 34 Tchs+Tche 55 Tchs 57 Tche 85 Tchs 90 Tchs+Tche 101 Tchs 103
Tchco 105 Tchs+Tchco 110 Tcheo 135 Tchs

87 33-26960 4 Tchs 20 Tche 45 Tchs 53 Tchs+Tche 57 Tche 70 Tchs+Tche 75 Tchs 98 Tchs+Tche 101 Tcheo
105 Tchs+Tche 115 Tchs 120 Tche+Tcheo 130 Tchs+Tche 157 Tkw

88 33-27647 15 Tchs 19 Tche 44 Tchs 48 Tche 63 Tchs 66 Tche 80 Tchs 86 Tche 123 Tchs 125 Tche

89 33-15319 80 Tchs 90 Tche 110 Tchs

90 33-24590 5 Tchs 30 Tche+Tchs 35 Tchs 41 Tchs+Tche 68 Tchs 71 Tcheo 80 Tchs 90 Tcheo+Tchs 145 Tchs

91 33-25782 10 Q 56 Tchs 60 Tche 96 Tchs 100 Tche

92 33-7470 30 Q 37 Tchs 132 Tchs+Tche 161 Tkw

93 33-24921 54 Tchs 61 Tche+Tchs 106 Tchs 110 Tche+Tchs




Well

Identifier! Formations Penetrated?
Number
94 33-26197 2 Tchs 20 Tchs+Tche 112 Tchs 115 Tchs+Tche 157 Tkw
95 33-26967, G 20 Q 100 Tchs 120 Tchs+Tche 140 Tchs 260 Tkw 340 Tsr
96 33-26966 13 Qem?2 28 Qem2f 115 Tchs 116 Tche 135 Tchs 256 Tkw 327 Tsr
97 33-27487 20 Qecm?2 30 Qem2f 40 Qem?2 71 Tchs 80 Tche+Tchs 120 Tchs+Tche 260 Tkw 340 Tsr
98 33-108 22 Qcm?2 30 Qem?2f 56 Tchs+Tche 58 Tchs 86 Tchs+Tche+Tcheo 90 Tchs
99 33-115 27 Qem?2 36 Qem2f 38 Tchs 40 Tche 50 Tchs+Tche 61 Tchs
100 33-7577 29 Qcm?2 42 Qem?2f 55 Tchs
101 33-1186 26 Qcm?2 38 Qem?2f 42 Tchs 72 Tchs+Tche 95 Tche 102 Tchs
102 33-21464 12 Qem?2 18 Qem?2f 75 Tchs 80 Tchs+Tche
103 33-12971 35 Qem?2 45 Qem?2f 78 Tchs 95 Tche 112 Tchs
104 33-11029 3 fill 6 Qm 35 Qecm?2 45 Qecm2f 65 Tchs
105 33-311 25 TchstTche 26 Tche 36 Tchs+Tche 39 Tche 47 Tchs+Tche 52 Tchs
106 33-16297 8 Q 28 Tchs
107 33-23230 15 Tchs 18 Tche 23 Tchs 28 Tchs+Tche 43 Tchs 45 Tchs+Tche 52 Tchs
108 33-18905 36 Q 42 Tche 63 Tchs+Tche 65 Tchs 76 Tchs+Tche 92 Tchs 97 Tchs+Tcehe 100 Tche
109 33-24114 15 Q 24 Tche 76 Tchs 80 Tchs+Tche 93 Tchs 105 Tcheo 125 Tchs
110 33-25118 10 Tchs 25 Tchs+Tche 27 Tchs 35 Tche 45 Tchs 55 Tche 90 Tchs
111 33-23842 33 Q 86 Tchs 90 Tchs+Tchc
112 33-829 12 Q 24 Tchs+Tche 65 Tche+Tchs 80 Tchs+Tche 130 Tchs 228 Tkw 235 Tsr
113 33-31998 99 Tchs 125 Tchs+Tche 238 Tkw 276 Tsr
114 33-816, R 12 Q 145 Tchs+Tche 267 Tkw 400 Tsr
115 33-24131 28 Tchs 31 Tche 44 Tchs 51 Tche 80 Tchs 82 Tche 125 Tchs
116 33-259 5 Q 23 Tchs 34 Tchs+Tche 42 Tchs 44 Tche 65 Tchs 77 Tche+Tchs 100 Tchs+Tche 153 Tchs 154
Tkw
117 33-19767 5 Q 20 Tchs+Tche 60 Tchs 75 Tchs+Tche 80 Tchs 97 Tchs+Tche 108 Tchs
118 33-40608 30 Tchs 40 Tchs+Tche 62 Tche 75 Tchs+Tche 100 Tchs 255 Tkw 381 Tsr
119 33-1088 9 Tchs 12 Tche 42 Tchs 63 Tche 80 Tchs 90 Tche 257 Tkw 419 Tsr
120 33-43468, G 12 Tchs 18 Tche 65 Tchs 78 Tche 110 Tchs 275 Tkw 385 Tsr
121 33-21656 15 Q 64 Tchs 77 Tchs+Tche 106 Tchs 114 Tkw
122 33-22929 75 Tchs 115 Tchs+Tche
123 33-24983 55 Tchs+Tche 105 Tchs
124 33-24982 55 Tchs+Tche 105 Tchs
125 33-1177 40 Tchs 60 Tchc+Tchs 71 Tchs 86 Tchs+Tche 90 Tchs 92 Tchs+Tche
126 33-239 6 Q 12 Tchs 14 Tche 19 Tchs 42 Tchs+Tche 70 Tchs 72 Tchs+Tche 110 Tchs 114
Tchs+Tche+Tchco 119 Tkw
127 33-25440 20 Tche 30 Tchs 40 Tche 89 Tchs
128 33-24753 10 Q 59 Tche+Tchs 83 Tchs+Tche 84 Tche
129 33-27159 6 Q 17 Tche 32 Tchs+Tche
130 33-769 15 Q 68 Tchs 80 Tchc 88 Tchs
131 33-24226 14 Q 70 Tchs
132 33-1188 70 Tchs 80 Tchs+Tche 110 Tchs 112 Tchs+Tche
133 33-26469 48 Tchs
134 33-24147 21 Q 24 Tche 47 Tchs 68 Tche 110 Tchs
135 33-26201 23 Tchs 26 Tche 40 Tchs 44 Tche 70 Tchs 72 Tche 80 Tchs 91 Tche 140 Tchs
136 33-6602 30 Q 75 Tchs 85 Tchs+Tche 110 Tchs
137 33-95 41 Tchs
138 33-1185 8 Q 20 Tche+Tchs 82 Tchs
139 33-23928 4 Q 26 Tchs 28 Tche 42 Tchs 43 Tche 52 Tchs 56 Tche 106 Tchs 113 Tche 138 Tchs 234 Tkw
140 33-10224, G 5 Q 10 Tchs 20 Tche 27 Tchs 39 Tche 143 Tchs 283 Tkw 1898 TD
141 33-27230 18 Tchs 21 Tche 40 Tchs 45 Tche 73 Tchs 76 Tche 80 Tchs 83 Tche 110 Tchs
142 33-1003 50 Tche+Tchs 68 Tchs 79 Tche 103 Tchs
143 33-720 15 Q 17 Tche+Tchs 36 Tchs 39 Tche 55 Tchs
144 33-16256 38 Q 46 Tche 72 Tchs+Tche 82 Tche 100 Tchs
145 33-25646 15 Tchs 30 Tchs+Tche 68 Tchs 75 Tche 125 Tchs 170 Tkw
146 33-622 8 Q 18 Tchs 25 Tche 36 Tchs 39 Tchs+Tche 59 Tchs
147 33-27708 8 Q 14 Tche+Tchs 25 Tchs
148 33-27171 8 Q 14 Tchs 31 Tchs+Tche 32 Tche
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149 33-22998 5Q 24 Tchs 25 Tche
150 33-1144 10 Q 30 Tche 70 Tchs+Tche 75 Tche+Tchs+Tcheo 100 Tchs 116 Tkw
151 33-24694 14 Tchs 17 Tche 54 Tchs+Tche 100 Tchs
152 33-11232 13 Q 27 Tchs 51 Tchs+Tche 62 Tchs 70 Tchs+Tche
153 33-27698 12 Q 30 Tchs
154 33-21422 10 Tchs 15 Tchs+Tche 40 Tchs 45 Tche+Tcheo 50 Tchs 53 Tcheo 79 Tcehs
155 33-9654 50 Tchs 60 Tche 86 Tchs
156 33-27936 16 Q 42 Tchs+Tche 52 Tchs
157 33-26113 45 Tchs 48 Tche 60 Tchs
158 33-23655 7 Q 30 Tchs+Tche 65 Tchs 75 Tche 100 Tchs 105 Tcheo+Tchs
159 33-13599 7 Tchs 10 Tche 31 Tchs 38 TchetTchs 56 Tchs+Tche 64 Tchs 67 Tche 103 Tchs 106 Tchs+Tchco
160 33-24973 10 Q 42 Tchs 67 Tchs+Tche 90 Tchs
161 33-23687 24 Tchs+Tche 100 Tchs
162 33-24407 16 Tchs 22 TchetTchs 44 Tchs 45 Tche 105 Tchs 112 Tche
163 33-26158 12 Tchs 15 Tche 52 Tchs 55 Tche 60 Tchs
164 33-16354 10 Q 20 Tchs 30 Tche 80 Tchs
165 33-20359 30 Tchs 35 TchetTchs 55 Tchs
166 33-7790 12 Q 42 Tchs 58 TchetTcheo 62 Tche+Tchs 102 Tchs 122 Tkw
167 33-19448 35 Q+Tchs 58 Tchs+Tche 80 Tchs
168 33-27549 10 Tchs 15 Tche 21 Tche+Tchs 30 Tchs 37 Tchs+Tche 76 Tchs+Tche+Tchco 92 Tchs
169 33-5019, G 22 Q 38 Tchs 62 Tche+Tchs 78 Tchs 85 Tche 100 Tchs
170 33-1068 31 Tchs 46 Tche 67 Tchs 69 Tche 87 Tchs 95 Tche 121 Tchs 270 Tkw 415 Tsr
171 33-26528 20 Q 40 Tchs 60 Tchs+Tche 140 Tchs 200 Tkw
172 33-1119 14 fill+Qm 60 Tchs 68 Tchc+Tchs 80 Tchs 83 Tche 85 Tche+Tchs 92 Tchs
173 33-5017, G 9 Q 22 Tchs 38 TchetTchs 56 Tchs 66 Tche 82 Tchs 100 Tche
174 33-10294 22 Q 45 Tchs+Tche 55 Tchs 61 Tche+Tchs 68 Tchs 71 Tche
175 33-14067, G 32 Ocm?2 45 Qcm2f 80 Tchs 110 Tche 280 Tkw 398 Tsr
176 53-5 46 Qcm?2 66 Qecm2f+Tche+Tchs 96 Tchs 111 Tche 285 Tkw 371 Tsr
177 33-305 22 Qcm?2 43 Qecm2f 49 Tchs+Tche 62 Tchs
178 33-25372 13 Qecm?2 25 Qem2f 43 Qem?2 44 Tche 70 Tchs 71 Tche 84 Tchs 123 Tcheo 142 Tkw
179 33-220 10 Q 17 Tche 21 Tchs 51 Tche 54 Tchs 56 Tche 75 Tchs+Tche 98 Tchs 99 Tcehe 103 Tchs
180 33-985 24 Q 42 Tche+Tchs 82 Tchs+Tche 122 Tche+Tchs 265 Tkw 424 Tsr
181 33-15956 12 Q 25 Tchs 40 Tche
182 33-23963 22 Q 33 Tchce 67 Tchs 86 Tche 100 Tchs
183 33-27034 14 Tchs 22 Tche 37 Tchs 41 Tche 55 Tchs 68 Tchs 84 Tche 97 Tchs 102 Tche
184 33-14039 5 Q 50 Tchs 60 Tche 90 Tchs+Tche 95 Tche 116 Tchs
185 33-25336 26 Q 48 Tchs+Tche 100 Tchs
186 33-16323 30 Q 40 Tche 70 Tchs+Tche 95 Tchs
187 33-1339 4 fill 12 Tche+Tchs 41 Tche 60 Tche+Tchs 68 Tchs
188 33-24684 30 Tchs 65 Tchs+Tche 90 Tchs
189 33-9479 15 fill+Qm 20 Qcm?2 65 Qecm2f+Tche 85 Tchs 87 Tche
190 33-20895 9 Q 26 Tchs 70 Tchco+Tche 102 Tchs
191 33-27362 15 Q 45 Tchs
192 33-18842 14 Q 21 Tche 22 Tchs 41 Tche+Tchs 133 Tchs+Tche 223 Tkw
193 33-13283, G 20 Q 50 Tchs 55 Tche 64 Tchs 70 Tche 82 Tchs 86 Tche 100 Tchs 140 Tkw
194 33-10258 9 Q 36 Tchc 45 Tchs 65 Tche+Tchs 82 Tche 95 Tchs
195 33-11553 11 Q 18 Tche 22 Tchs+Tche 49 Tche 61 Tchs 73 Tche 90 Tchs
196 33-15584, G 44 Tchs 50 Tche 68 Tchs 75 Tche 96 Tchs 102 Tche 112 Tchs 298 Tkw 418 Tsr
197 33-1079 27 Q 41 Tchs 42 Tche 46 Tchs 47 Tchs+Tche 78 Tchs 79 Tche 97 Tchs 102 Tche+Tcehs 111 Tkw
198 33-8644 25 Q 75 Tchs 85 Tchs+Tche 97 Tchs
199 33-9166 23 Q 28 Tchs+Tchc 52 Tche 68 Tchs 80 Tche 95 Tchs
200 33-7580 18 Q 42 Tche 55 Tchs+Tche 68 Tchs 79 Tchs+Tche 90 Tchs
201 33-24377 11 Q 18 Tchs 21 Tche 57 Tchs+Tche 67 Tchs 71 Tchs+Tche
202 33-1117,G 10 Q 15 Tchs 30 Tche 70 Tchs 110 Tche 130 Tchs 245 Tkw 1146 TD
203 33-1113 10 Q 15 Tchs 18 Tche 58 Tchs 123 Tchs+Tche 246 Tkw 350 Tsr
204 33-20122 54 Q+Tchs 58 Tche 60 Tchs
205 33-16258 22 Tchs 24 Tche 87 Tchs 92 Tcheo+Tchs
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206 33-16260 111 Tchs
207 33-10719 8 Q 55 Tchs
208 33-20132 7 Q 53 Tchs
209 33-27056 32 Q 91 Tchs 92 Tche+Tchs
210 33-46851, G 15 Q 70 Tchs 75 Tche 95 Tchs 112 Tche 165 Tchs 293 Tkw 858 TD
Double
Trouble
corehole
(Browning and
others, 2011)
211 33-40895, G 65 Tchs 75 Tche 145 Tchs 295 Tkw 490 Tsr
212 33-25859 22 Tchs 27 Tche 40 Tchs 55 Tche 80 Tchs
213 33-25719 14 Tchs 20 Tche 45 Tchs 46 Tche 70 Tchs 85 Tche 92 Tchs 103 Tcheo 140 Tchs
214 33-25715 35 Tchs 65 Tche+Tchs 90 Tchs 91 Tche
215 33-21651 18 Q 40 Tchs 75 Tche+Tchs 85 Tchs
216 33-27715 15 Tche+Tchs 50 Tche 60 Tchs 90 Tche 95 Tchs 100 Tcheo
217 33-27896 4 Tchs 6 Tche 34 Tchs 38 Tche 59 Tchs 62 Tche 83 Tchs 85 Tche 101 Tchs 104 Tche 128 Tchs
135 Tche
218 33-26694 21 Q 38 Tchs 42 Tche 65 Tchs
219 33-24794 21 Q 35 Tchs 42 Tche 70 Tchs 74 Tche 80 Tchs 83 Tche 125 Tchs
220 33-27819 20 Q 40 Tchs 65 Tche 95 Tchs 98 Tche
221 33-27793 30 Q 33 Tche 60 Tchs 67 Tche 70 Tchs 73 Tche 90 Tchs 93 Tche 125 Tchs 130 Tchs
222 33-28017 12 Tchs 16 Tchs+Tche 52 Tchs 59 Tchs+Tche 132 Tchs 172 Tkw
223 33-16852 25 Q 35 Tchs 45 Tche 60 Tchs
224 33-16928 40 Tche 50 Tchs 70 Tcheo 80 Tchs
225 33-24506 23 Tchs 25 Tche 40 Tchs 63 Tche 70 Tchs 80 Tche 125 Tchs
226 33-16413 20 Q or Tchs 80 Tchs 95 Tche 135 Tchs
227 33-23672 50 Tchs 54 Tche+Tchs 67 Tchs
228 33-24793 38 Tchs 46 Tche 78 Tchs 83 Tchco 88 Tche 125 Tchs
229 33-27429, G 15 Tchs 26 Tche 62 Tchs 76 Tche 105 Tchs 114 Tche 147 Tchs 154 Tche 175 Tchs 178 Tkw
230 33-1002 45 Q+Tchs 68 Tchs+Tche 78 Tche 106 Tchs+Tche 110 Tche
231 33-4108 16 Q 22 Tche 32 Tchs+Tche 43 Tche+Tchs 63 Tchs 77 Tche 83 Tcehs 86 Tche 89 Tche+Tchs 101
Tchs+Tche 102 Tche
232 33-7923 4 Q 19 Tchs 25 Tche 39 Tchs 45 Tche 60 Tchs+Tche 75 Tchs
233 33-7922 4 .Q 17 Tchs 31 Tche 44 Tchs+Tche 72 Tchs
234 33-23123 30 Q or Tchs 40 Tche+Tchs 55 Tchs+Tche 80 Tchs
235 33-21353 25 Tchs 58 Tche 70 Tchs 75 Tche
236 33-27714 15 Q 30 Tchet+Tchs 45 Tchs 55 Tche+Tchs 71 Tehs 75 Tche
237 33-27716 10 Tche 50 Tchs 55 Tche 65 Tchs 78 Tcheo 110 Tcehs 111 Tche
238 33-27219 65 Tchs 105 Tchs+Tche 120 Tche 165 Tchs
239 33-21713 20 Q 35 Tchs 40 Tche 55 Tchs 65 Tche 75 Tchs
240 33-16961 39 Q+Tchs 41 Tche 47 Tchs 54 Tche 84 Tchs
241 33-19960 9 Q 23 Tchs 45 Tche 65 Tchs
242 33-23921 90 Tchs 95 Tche+Tchs
243 33-24709 30 Q 42 Tche 70 Tchs 78 Tche 155 Tchs
244 33-27486 30 Tchs 50 Tchs+Tche 60 Tche 100 Tchs
245 33-2870 23 Q 62 Tchs+Tche 80 Tchs
246 33-21721 8 Tchs 12 Tche 35 Tchs 46 Tche 60 Tchs 65 Tche 75 Tchs
247 33-17986 73 Tchs+Tche 79 Tche+Tchs 85 Tchs+Tche 120 Tchs 134 Tchs+Tche 135 Tche
248 33-7264 20 Q 32 Tchs 35 Tche 45 Tchs 50 Tche 65 Tche+Tchs 80 Tchs
249 33-20134 22 Q 32 Tchs 35 Tche 52 Tchs+Tche 59 Tchs+Tche 82 Tchs
250 33-25680 27 Q 40 Tche 76 Tchs
251 33-28091 11 Tchs 18 Tche 38 Tchs 39 Tche 60 Tchs 65 Tche 90 Tchs 94 Tche 100 Tchs 104 Tche 140 Tchs
141 Tche 220 Tkw
252 33-10345 24 Q 45 Tchs 72 Tchs+Tche 87 Tchs 90 Tchs+Tchet+Tchco
253 33-9948 10 Tchs+Tche 22 Tchs 27 Tchs+Tche 35 Tchs 69 Tchs+Tche 80 Tchs
254 33-17729 21 Q 58 Tchs+Tche 84 Tche+Tchs 97 Tchs
255 33-27704 20 Tchs 50 Tche+Tchs 65 Tchs 80 Tche 115 Tcheo 128 Tcehs 132 Tkw
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256 33-11296 17 Q 25 Tche 42 Tchs 63 Tchs+Tche 75 Tchs 80 Tchs+Tche 81 Tche

257 33-19129 17 Q 23 Tchs 26 Tche 33 Tchs 37 Tche 90 Tchs

258 33-24455 26 Q 30 Tche 56 Tchs 67 Tche 95 Tchs

259 33-22269 30 Q 40 Tchs 45 Tche 50 Tchs 55 Tche 60 Tchs 63 Tche 96 Tchs

260 33-9804 15 Q 50 Tchs 60 Tche 75 Tchs 80 Tche

261 33-27560 30 Tchs 38 Tche 100 Tchs 105 Tche 125 Tchs

262 33-25361 15 Q 65 Tchs+Tche 82 Tchs

263 33-21348 15 Q 25 Tche 32 Tchs+Tche 43 Tche 50 Tchs+Tche 70 Tchs 75 Tche

264 33-20500 12 Q 15 Tche 29 Tchs 35 Tche 37 Tchs 42 Tche 65 Tchs 68 Tche

265 33-24978 32 Tchs 40 Tche 70 Tchs 74 Tche 95 Tchs

266 33-27654 24 Q 64 Tchs+Tchc 126 Tchs 130 Tche+Tchs

267 33-19791 15 Q 22 Tchs 45 Tche 70 Tchs

268 33-8192 13 Q 27 Tche 37 Tchs 59 Tchs+Tche 70 Tchs

269 33-27601 9 Q 23 Tche+Tchs 58 Tchs+Tche 93 Tchs 111 Tchs+Tche 220 Tkw

270 33-23156 18 Q 25 Tche 31 Tchs 42 Tche 100 Tchs

271 33-22826 18 Q 21 Tche 32 Tchs 40 Tche 60 Tchs 68 Tche 98 Tchs 100 Tche

272 33-12108 45 Tchs+Tche 50 Tche 70 Tchs 80 Tchs+Tche 130 Tchs

273 33-18272 24 Q 38 Tche 65 Tchs 98 Tche+Tchs 114 Tchs 120 Tchs+Tche

274 33-4777 11 Tchs 39 Tche 54 Tchs 103 Tche+Tchs 126 Tchs 160 Tkw

275 33-29652, G 20 Q 25 Tche 67 Tchs+Tche 92 Tche 117 Tchs+Tcehe+Tcheo 298 Tkw 475 Tsr

276 33-42741 17 Tchs 22 Tche 64 Tchs+Tche 122 Tchs 282 Tkw 470 Tsr

277 33-28149 36 Tchs 83 Tchs+Tche 86 Tchs 95 Tche+Tchs 120 Tchs

278 33-10768 23 Q 63 Tchs 112 Tchs+Tche 130 Tchs

279 33-10769 11 Q 13 Tche 19 Tchs+Tche 22 Tche 33 Tchs+Tche 73 Tchs 75 Tehe 110 Tehs+Tche 130 Tchs

280 33-29653, G 22 Q 37 Q or Tchs+Tche 67 Tchs+Tche 89 Tche+Tcehs 91 Tehe 120 Tchs+Tche 297 Tkw 417 Tsr

281 33-884 42 Tchs 43 Tche 50 Tchs 51 Tche 66 Tchs 70 Tche 89 Tche+Tchs 109 Tchs

282 33-10420 7 Q 23 Tchs 120 Tchs+Tche

283 33-9651 19 Q 21 Tche 70 Tchs

284 33-1008 23 Tchs 45 Tchs+Tche 60 Tchs 80 Tche 84 Tchs 86 Tche 87 Tchs 102 Tche 104 Tchs 121 Tcehe
131 Tchs 302 Tkw 397 Tsr

285 33-26198 10 Q 30 Q or Tchs 43 Tche 89 Tchs

286 33-27965 13 Q 18 Tche 33 Tchs 35 Tche 47 Tchs 55 Tche 71 Tchs 73 Tche 92 Tchs 95 Tche

287 33-20135 33 Q 53 Tchet+Tchs 63 Tchs 67 Tche

288 33-24282 22 Q 36 Tche+Tchs 54 Tchs 64 Tche 78 Tche+Tchs 95 Tchs 97 Tche 116 Tchs 120 Tkw

289 33-22622 12 Q 26 Tchs 33 Tche 55 Tchs 60 Tche

290 33-7787 29 Q 43 Tche 54 Tchs 57 Tche 63 Tchs

291 33-27774 30 Q 42 Tche 74 Tchs 78 Tche

292 33-19211 9 fill 12 Qm 45 Tche or Qcm2f 100 Tchs

293 33-274 10 Qm 50 Qem2+Tchs 60 Tche or Qem2f 78 Tche+Tcheco+Tchs 82 Tchs

294 33-255 2 fill 30 Qem2+Tchs 34 Qem2f or Tche 54 Tchs+Tche 85 Tche+Tchs

295 33-7809 19 Qecm?2 35 Qem?2f or Tche 48 Tchs+Tche 62 Tche 75 Tchs 77 Tche

296 33-1270 30 Qecm?2 40 Qem?2f or Tche 53 Qem?2 or Tchs 58 Tche

297 33-5021, G 36 Qcm?2 41 Qecm2f 78 Tchs 96 Tche 100 Tchs

298 33-389 8 Qm 28 Qcm?2 38 Qecm2f 44 Qem?2 or Tchs 53 Tchs

299 33-7717 1 fill 6 Qm 23 Qcm?2 45 Qem?2f 53 Qem?2 or Tchs 61 Tchs+Tche 70 Tchs

300 33-1295 28 Qm+Qcm2 40 Qecm?2f 62 Tchs

301 33-13282 4 fill 18 Qm+Qcm?2 41 Qcm2f 46 Qecm?2 or Tchs 70 Tchs

302 33-921 8 Qm 25 Qem?2 37 Qem2f 47 Tchs

303 33-24283 13 Qm 27 Qcm?2 35 Qem2f 40 Qecm?2 or Tchs 47 Qem?2f or Tche 73 Tchs

304 33-18505 4 fill 15 Qm 20 Qcm?2 45 Qecm2f 60 Tchs

305 33-389 8 Qm 28 Qcm?2 38 Qecm2f 44 Qecm?2 53 Tchs

306 33-994 12 Qm 15 Qecm2 40 Qem?2f 50 Tchs

307 33-929 6 Qm 29 Qcm?2 43 Qcm2f 59 Tchs

308 33-824 7 Qm 26 Qcm2 39 Qem?2f 46 Qem?2 or Tchs 47 Tche 50 Tchs+Tche 57 Tchs

309 33-27331 3 fill 12 Qm 19 Qs or Qecm2f 33 Qecm?2 42 Qem2f 55 Tchs 58 Tche 68 Tchs 74 Tche 83 Tchs 90
Tche 122 Tchs 125 Tcheo

310 33-823 8 Qm 29 Qcm?2 42 Qem2f 49 Qem?2 51 Tche 60 Tchs
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311 33-7465 2 fill 10 Qm 18 Qcm?2 44 Qecm2f 46 Qem?2 55 Tchs
312 33-14733 20 Qm 50 Qcm2f 65 Tchs
313 33-19136 14 fill 35 Qm 53 Qcm?2f 65 Tche 68 Tchs 120 Tcheo 155 Tchs
314 33-508 2 fill 9 Qm 28 Qecm?2 40 Qecm2f 59 Qem?2 or Tche+Tchs 67 Tchs
315 33-509 2 fill 8 Qm 26 Qcm?2 47 Qecm2f 58 Qem?2 or Tche+Tchs 64 Tchs
316 33-9518 11 Qm 21 Qem?2 48 Qecm2f 53 Qem?2 or Tche+Tchs 59 Tche+Tchs 75 Tchs
317 33-8655 4 fill 7 Qm 30 Qcm?2 37 Qecm2f 55 Qem?2
318 33-275 10 fill 14 Qm 25 Qcm?2 42 Qem?2f 60 Qecm?2 67 Tchs
319 33-165 2 fill 6 Qm 26 Qcm?2 42 Qem2f 56 Qecm?2 60 Tchs
320 33-11934 3fill 11 Qm 19 Qecm?2 45 Qem2f 80 Qcm?2
321 33-25124 25 Qem?2 40 Qem2f 70 Qem?2 82 Qem20 93 Tchs+Tche 168 Tchs
322 33-838 30 Qecm?2 43 Qem2f 67 Qem?2 76 Qem20 86 Tche 101 Tchs
323 33-241 6 fill 20 Qm 39 Qcm?2f 67 Qecm?2
324 33-265 3 fill 10 Qm 25 Qcm?2 43 Qecm2f 67 Qem?2
325 33-266 3 fill 10 Qm 25 Qcm?2 43 Qecm2f 60 Qecm?2 67 Tchs
326 33-250 3 fill 18 Qm 25 Qem?2 45 Qem2f 55 Qem?2 68 Tchs
327 33-18858 30 Qem?2 38 Qecm2f 78 Qem?2 84 Tche 100 Tchs
328 33-13138 40 Qcm?2 50 Qecm2f 75 Qecm2 90 Tche 112 Tchs
329 33-1122 28 Qcm?2 43 Qecm2f 54 Qem?2 55 Tche 60 Tchs
330 33-521 28 Qecm?2 40 Qem2f 47 Qem?2
331 33-522 25 Qem?2 41 Qem2f 47 Qem?2
332 33-24970 20 Qecm?2 47 Qecm2f 78 Qem?2 92 Tche 120 Tchs
333 33-23430 21 Qem?2 48 Qecm2f 78 Qem?2 93 Tche 111 Tchs 115 Tche
334 33-10888 20 Qm+Qcm?2 50 Qecm2+Qcm?2f 67 Qecm?2
335 33-1161 4 fill 7 Qm 28 Qcm?2 42 Qecm2f 66 Qecm?2
336 33-464 25 Qem?2 40 Qem2f 60 Qecm?2
337 33-462 25 Qem?2 40 Qecm2f 49 Qem?2
338 33-466 25 Qem?2 40 Qecm2f 60 Qecm?2
339 33-20600 51ill 13 Qm 17 Qem?2 46 Qecm2f 78 Qem?2 89 Qecm20 101 Tchs
340 33-1160 3 fill 5 Qm 35 Qem?2 45 Qem2f 60 Qecm?2
341 33-15698 3 fill 8 Qm 26 Qcm?2 36 Qecm2f 60 Qecm?2
342 33-20119 6 fill 21 Qm 27 Qem?2 38 Qecm2f 67 Qem?2 73 Qecm20 86 Tchs
343 33-7881 20 Qcm?2 35 Qecm2f 83 Qecm?2 96 Tchs
344 33-12663 4 fill 9 Qm 29 Qcm?2 37 Qem2f 55 Qecm?2
345 33-7829 9 Qm 19 Qcm?2 45 Qecm2f 53 Qecm?2 67 Qem20 90 Tchs
346 33-14626 7 fill 10 Qm 32 Qcm?2 44 Qecm2f 60 Qem?2 65 Qecm2f 78 Tchs
347 33-17528 4 fill 16 Qm 34 Qcm?2 39 Qecm?2f 65 Qecm?2 75 Tchs 78 Tchs+Tche 90 Tchs
348 33-26992 30 Qecm?2 35 Qecm2f 65 Qem?2 98 Tchs
349 33-26457 25 Qem?2 36 Qem2f 72 Qem?2 87 Qem20 133 Tchs+Tche 165 Tkw
350 33-9950 10 fill 20 Qm 35 Qcm2f 50 Qcm?2
351 33-1102 2 fill 6 Qm 26 Qcm?2 40 Qecm2f 54 Qecm?2
352 33-1098 3 fill 5Qm 26 Qecm?2 42 Qem2f 57 Qem?2
353 33-12664 2 fill 9 Qm 19 Qcm?2 39 Qem2f 60 Qecm?2
354 33-19322 6 fill 9 Qm 12 Qecm?2 39 Qem2f 62 Qem?2 70 Qem20 98 Tchs 100 Tche
355 33-26713 11 fill 13 Qm 29 Qcm?2 32 Qecm2f 68 Qecm?2 84 Qecm20 108 Tchs
356 33-19733 4 fill 12 Qm 27 Qem?2 43 Qem2f 68 Qem?2 78 Qecm20 90 Tchs
357 33-8040 10 Qm 32 Qcm?2 42 Qem?2f 74 Qem?2 85 Qem20 109 Tchs
358 33-19150 4 fill 7 Qm 28 Qcm?2 41 Qecm2f 83 Qecm?2 100 Tchs
359 33-5835 15 fill+Qm 20 Qcm2 45 Qem?2f 75 Qem2 80 Qem?2o0 85 Tche 90 Tchs
360 33-10931 4 fill 10 Qm 24 Qcm?2 60 Qem2f 78 Qecm2 84 Tche+Tchs 100 Tchs
361 33-13111 4 i1l 7 Qm 23 Qcm?2 42 Qem2f 72 Qem?2 77 Qem?2o0 82 Tche 90 Tchs
362 33-7587 11 fill+Qm 24 Qcm?2 43 Qem2f 74 Qem?2 79 Qem20 89 Tchs 100 Tche+Tchs
363 33-8169 21 fill+Qm 32 Qcm2 61 Qem?2f 73 Qem?2
364 33-10672 4 fill 7 Qm 38 Qcm?2 46 Qecm2f 74 Qecm2 78 Qecm20 83 Tche 100 Tchs
365 33-7620 2 fill 13 Qm 27 Qecm?2 53 Qem2f 75 Qem2 77 Qem20 83 Tche 100 Tchs
366 33-11906 5 fill 12 Qm 19 Qem?2 43 Qem2f 73 Qem?2 87 Qem20 100 Tchs
367 33-23912 4 fill 8 Qm 22 Qcm?2 42 Qecm2f 73 Qem?2 76 Qecm20 83 Tche 110 Tchs
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368 33-12928 3 fill 7 Qm 18 Qcm2 42 Qem?2f 75 Qem?2 80 Qcm?20 85 Tche 95 Tchs

369 33-22166 6 fill 10 Qm 22 Qcm?2 46 Qem2f 75 Qem2 77 Qem20 84 Tche 95 Tchs

370 33-27837 3 fill 7Qm 15 Qem?2 44 Qem2f 75 Qem?2

371 33-21627 1 fill 6 Qm 22 Qcm?2 34 Qem?2f 55 Qem?2 82 Tchs 91 Tchs+Tche

372 33-18382 3 fill 9 Qm 28 Qcm?2 37 Qem2f 65 Qem?2 91 Tchs

373 33-544 25 Qcm?2 39 Qem2f 50 Qem?2

374 33-8360 3 fill 9 Qm 26 Qcm?2 38 Qem2f 60 Qecm?2

375 33-23205 3 fill 12 Qm 29 Qcm?2 37 Qem2f 52 Qem?2 54 Qem?20 95 Tchs+Tche

376 33-1191 10 Qm 38 Qcm?2 40 Qecm2f 80 Qecm2 107 Tchs+Tche

377 33-10653 10 Qm 20 Qcm?2 35 Qem2f 68 Qem?2

378 33-1105 2 fill 4 Qm 26 Qcm?2 38 Qecm2f 54 Qecm?2

379 33-20658 5 fill 15 Qm 24 Qem?2 41 Qem?2f 85 Qem?2 98 Tchs 100 Tchs+Tche

380 33-26200 80 Qcm?2

381 33-17516 50 Qecm2 63 Tchs+Tche 78 Tchs 80 Tchs+Tche

382 33-11054 51ill 10 Qm 21 Qem?2 33 Qem?2f 54 Qem?2 73 Tchs 75 Tchs+Tche

383 33-1112 4 fill 6 Qm 32 Qcm?2 40 Qecm2f 56 Qem?2 57 Tche

384 DOTTB 1 6 Qm 22 Qcm?2 40 Qem2f 78 Qem?2 83 Qem20 94 Tchs

385 DOT TB 2 7 Qm 19 Qcm2 43 Qem?2f 79 Qecm2 88 Qem?20 100 Tchs

386 DOT TB 3 6 water 11 Qm 24 Qcm?2 49 Qcm2f 74 Qcm?2

387 DOT TB 4 6 water 13 Qm 25 Qcm?2 48 Qecm2f 68 Qecm2+Qcm2f 81 Qecm2 97 Qecm?2o0

388 DOT TB 7 6 water 27 Qm 30 Qcm?2 49 Qecm?2f 73 Qecm?2

389 DOT TB 5 6 water 12 Qbo 22 Qm 24 Qcm?2 50 Qecm2f 72 Qecm?2

390 DOT TB 8 5 water 13 Qbo 34 Qm 40 Qcm2 51 Qem?2f 76 Qecm?2

391 DOT TB 6 4 water 7 Qbo 33 Qm 52 Qem?2f 78 Qecm?2 86 Qcm?20

392 DOT TB 9 4 water 19 Qbo 38 Qm 60 Qcm2 72 Qecm2f 84 Qcm?2 88 Qcm?20

393 DOT 20 5 water 19 Qbo 38 Qm 58 Qcm?2 64 Qem2f 68 Qem?2 85 Qem2f 86 Qecm20

394 DOT 133W-17 | 4 water 11 Qbo 32 Qm 43 Qcm2 47 Qem2f 56 Qem?2 61 Qem2f 67 Qem?2 83 Qem2f 92 Qecm2o0
94 Qcm2

395 DOT TB 10 4 water 15 Qbo 38 Qm 59 Qcm?2 62 Qecm2f 71 Qem2 90 Qem?2f 93 Qecm20 100 Qem2f 108 Qecm?2

396 334 30 Qbo 50 Qm 70 Qcm?2 90 Qecm2f 100 Qecm2+Qcm?20 137 Tchs

397 33-15 30 Qbo 58 Qm 70 Qcm2 89 Qem?2f 93 Qecm?20 105 Tche 113 Tchs

398 33-40 24 Qbo 65 Qm 95 Qecm?2 128 Qecm?2f 130 Tche 135 Tchs 140 Tche 146 Tchs

399 33-29 20 Qbo 63 Qm 75 Qcm2 93 Qem?2f 96 Qecm?20 109 Tche 116 Tchs

400 33-30 30 Qbo 55 Qm 70 Qcm2 95 Qem?2f 99 Qecm?20 123 Tche 128 Tchs

401 33-6595 25 Qbo+Qm 62 Qbo 74 Qm 82 Qcm2 120 Qecm?2f 295 Tch+Tkw 500 TD

402 33-12 41 Qbo 57 Qm 105 Qem2f 107 Qecm2o0 114 Tche 136 Tchs 301 Tkw 480 TD

403 33-4329 54 Qbo76 Qm 78 Qcm2 126 Qecm?2f 129 Qecm?2o0 141 Tchs

404 33-22528, G 12 Qbo 61 Qm 87 Qcm2 90 Qem?2f 114 Qem?2 122 Qem?20 279 Tch+Tkw 556 TD

405 33-18 29 Qbo 63 Qm 106 Qcm2+Qcm2f 107 Qecm20 115 Tchs 115 Tchs+Tche

406 33-22136, G 23 Qbo 74 Qm 102 Qcm?2 130 Qem2f+Qcm?20 270 Tch+Tkw 552 TD

407 33-59 25 Qbo 60 Qm 68 Qcm?2

408 33-369 30 Qbo 60 Qm 200 Qcm2+Tchs+Tkw

409 33-6467 21 Qbe+Qbo 66 Qm 147 Qecm2+Tchs 270 Tkw

410 33-3751 18 Qbo 54 Qm 77 Qcm2 80 Qecm2f+Qcm20 96 Qem?2 106 Tchs 119 Tche 166 Tchs 225 Tkw

411 33-2414 18 Qbo 23 Qm 32 Qbo 59 Qm 77 Qecm?2 80 Qecm2f 96 Qecm?2 106 Tchs 127 Tche+Tchs 225
Tchs+Tkw 290 Tkw

412 33-196 5 Qbo 15 Qm 30 Qbs 52 Qm 54 Qbo or Qcm?2 85 Qecm?2f 88 Qecm20 106 Tchs

413 33-20 30 Qbo 60 Qm 85 Qcm2+Qem2f 89 Qecm?20 115 Tche 120 Tchs 131 Tche 138 Tchs

414 33-31 12 Qbo 50 Qm 70 Qcm2 81 Qecm20+Qcm2f 112 Qem2+Qcm20 125 Tche 130 Tchs

415 33-9 12 Qbo 15 Qm 38 Qbo+Qm 88 Qcm2 99 Qem2f+Qcm20 114 Tche 136 Tchs

416 33-5 30 Qbo 64 Qm 80 Qcm2 90 Qecm?2f 104 Qem?20 110 Qem?2f 120 Qem2+Qcm20 127 Tchs

417 33-260 45 Qbo 85 Qm+Qcm?2f 87 Qecm?20 95 Tche 105 Tchs

418 33-176 30 Qbo 88 Qm+Qcm2f 93 Qcm20 100 Tche 108 Tchs

419 33-194 5 Qbo 7 Qm 27 Qbo 33 Qm 38 Qbo 83 Qm+Qcm?2f 88Qcm20 97 Tche 104 Tchs

420 33-175 25 Qbo 81 Qm+Qcm2f 85 Qcm20 97 Tche 106 Tchs

421 33-262 36 Qbo 81 Qm+Qcm2f 83 Qcm20 98 Tche 104 Tchs

422 33-24 28 Qbo 90 Qm+Qcm2f 95 Qecm?2 100 Qecm?2+Qcm?20 106 Tche 114 Tchs




Well

Identifier! Formations Penetrated?

Number
423 33-908, G 40 Qbo 64 Qm 65 Qcm?2 68 Qem?2f 163 Tchs 1643 TD
424 33-5553 33 Qbo 47 Qm 63 Qcm?2 77 Qem2f 163 Tchs 371 Tkw 1549 TD
425 33-19 30 Qbo 65 Qm 85 Qcm?2 89 Qcm20 98 Tche 105 Tchs
426 33-28 42 Qbo 47 Qm 57 Qbo 69 Qm 78 Qcm2 81 Qecm2f+Qcm20 95 Tche 109 Tchs
427 33-256 24 Qbo 59 Qm 63 Qcm?2 74 Qcm2f 95 Qecm?2 98 Qecm20 134 Tchs
428 33-1159 13 Qbo 16 Qm 31 Qbo 54 Qm 94 Qcm?2 98 Qcm2f 145 Tchs 325 Tkw 1511 TD
429 33-281 31 Qbo 50 Qm 66 Qcm?2 68 Qcm2f 71 Qecm2 74 Qecm2f 89 Qem?2 92 Qecm2f 138 Tchs
430 33-360 30 Qbo 53 Qbo+Qm 61 Qm 100 Qecm2+Tchs 1509 TD
431 33-11809 16 Q 21 Tche 49 Tchs+Tche 65 Tchs 68 Tcheo 80 Tchs
432 29-25, Transco | 153 Tch 305 Tkw 1481 TD

20
433 33-1393 36 Qbo 59 Qm 61 Qcm2 75 Qem2+Qcem?2f 83 Qem?2 98 Qem2f 168 Tchs+Tche 185 Tkw
434 33-74 30 Qbo 58 Qm 85 Qcm2+Qem?2f 89 Qecm2f+Qcm20 100 Tche 104 Tchs
435 33-16 30 Qbo 50 Qm 60 Qcm?2 85 Qcm2f 90 Qcm20 107 Tche 118 Tchs
436 33-28556 8 Q 53 Tchs 58 Tche 98 Tchs
437 33-28035 10 Q 20 Tchs+Tche 24 Tche 69 Tchs+Tchel05 Tchs 186 Tkw
438 USGS TR 1 26 Q 45 Tchs 46 Tche
439 USGS TR 2 17 Q 36 Tchs
440 33-37776, G 35 Qbo 68 Qm 94 Qcm?2 130 Qem?2f 160 Tchs 310 Tkw 1622 TD

"Numbers of the form 33-xxxxx or 53-xx are N. J. Department of Environmental Protection well-permit
numbers. Numbers of the form 29-xx are U. S. Geological Survey Ground-Water Site Inventory
identification numbers. Identifiers prefixed by “DOT” are bridge borings from the N. J. Department of
Transportation. Identifiers prefixed by “USGS” are auger borings drilled by J. P. Owens and D. S. Powars
of the U. S. Geological Survey. The Double Trouble corehole (well 210) is a stratigraphic research
corehole with detailed information available in the cited reference. The Transco 20 well (well 432) is a
gas exploration well drilled for the Transcontinental Gas Pipeline Corporation in 1951. Formations below
the Kirkwood in this well are listed in Kasabach and Scudder (1961). A “G” following the identifier
indicates that a gamma-ray log is available for the well, an “R” indicates that a resistivity log is available.

*Number 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, Tche 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 and white sand and gravel surficial deposits, undifferentiated west
of the bayshore area (units TQg, Qtu, Qtl, Qals, Qecm1, Qcm2). Stacked surficial units along the bayshore
and on the barrier beaches are differentiated as follows: Qecm2 (includes Qem2 and Qecm2p), Qbo, Qbe,
Qbs = yellow, white, gray sand and gravel, Qm = peat, meadow mat, and gray to brown mud, Qcm2f =
gray to brown clay, silt, fine sand, Qcm20 = cedar wood, cedar forest, wood, lignite, peat, rotten wood,
vegetation, fibrous organics, with brown to gray clay. Bedrock formations are: Tchs = white, yellow,
gray, brown (minor red, orange) fine, medium, and coarse sand (and minor fine gravel) of the Cohansey
Formation, Sand Facies; Tchc = yellow, white, gray (minor red, orange) clay, silty clay, and sandy clay of
the Cohansey Formation, Clay-Sand Facies; Tchco = black, brown, gray clay and silt with wood, lignite,
or organic matter of the Cohansey Formation, Clay-Sand Facies. Tkw = gray and brown clay, silt and
sand of the Kirkwood Formation. A “+” sign indicates that units are mixed or interbedded. “TD” indicates
total depth of deep wells for which units below Tkw are not listed. Refer to cross sections for deeper
formations in these wells. Units are inferred from drillers’ or geologists’ lithologic descriptions on well
records filed with the N. J. Department of Environmental Protection, or provided in the cited publications,
or from geophysical well logs where lithologic descriptions are not available or are of poor quality. 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 many well logs, surficial deposits cannot be




distinguished from Cohansey sands; thus, the uppermost Tchs unit in well logs generally includes
overlying surficial deposits.
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