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Introduction

Ordovician strata of the Appalachian Mountains in the eastern
United States were deposited in a series of marine environments
representing shallow shelf, slope, and basin successions. In northern New
Jersey, Ordovician strata are exposed in a folded belt of structurally
complex terrane, mostly in the Kittatinny Valley. Here, the Lower
Ordovician rocks (part of the Kittatinny Limestone of early literature)
generally are included in the Beekmantown Group (Drake, 1965; Harris and
Repetski, 1982; Lyttle and Repetski, 1983). The Beekmantown Group,
which comprises limestone and dolostone, rests on Cambrian carbonate
rocks and is overlain unconformably by the Jacksonburg Limestone of
Middle Ordovician age. The Beekmantown outerop belt in northern New
Jersey extends along strike into the Great Valley of eastern Pennsylvania.

In eastern Pennsylvania, the Beekmantown Group lies on the
Cambrian Allentown Formation and is overlain unconformably by the
Middle Ordovician Jacksonburg Limestone, but in at least one loeality it is
overlain by dark limestone interpreted as most likely Myerstown
Formation. Hobson (1957, 1963) deseribed the lithological succession
within the Beekmantown in southeastern Pennsylvania and divided it into
four formations. In ascending order, they are the Stonehenge Limestone,
Rickenbach Dolomite, and Epler Formation of Early Ordovician age, and
the Ontelaunee Formation of Early and Middle Ordovician age. In its
reference section, the Stonehenge Limestone is limestone. Dolomite
becomes more abundant to the east, and in the Delaware Valley the unit is
almost entirely, or entirely, dolomite. In New Jersey, limestone intervals
are more common. The Rickenbach Dolomite consists wholly of dolostone
and the succeeding Epler Formation consists of interbedded limestone and
dolostone. The Ontelaunee Formation at the top of the Beekmantown
Group consists mostly of dolostone and chert, but eastern exposures contain
some limestone near the top of the unit.

The Beekmantown Group generally is devoid of well-preserved and
abundant megafossil fauna. Precise biostratigraphic dating and correlation
of the formations of the Beekmantown Group in Pennsylvania and New
Jersey have been problematic and controversial because of the sparsity of
megafossils and the structural complexity.

Previous work on conodonts

Ethington, Furnish, and Markewicz (1958) in a brief paleontological
note described some Middle Ordovician conodont species from rocks
thought to be the Martinsburg Shale, but now known to be parts of the
Jutland and Peapack klippen, near Clinton and in Chester Township, N.J.
Subsequently, Barnett (1965) published a detailed study of conodonts from
the Middle Ordovician Jacksonburg Limestone of northern New Jersey and
eastern Penasylvania.

In 1979, Repetski dated the Beekmantown Group in Lehigh and Berks
Counties in eastern Pennsylvania using the North American Midcontinent
Province conodont faunal successions (Ethington and Clark, 1971, 1981;
Sweet and Bergstrom, 1976; Repetski, 1982). Tipnis and Goodwin (1972)
had established that the Stonehenge Limestone at the base of the
Beekmantown Group is characterized by conodont Fauna A (Cordylodus
proavus Zone sensu Miller, 1978) through Fauna C of Ethington and Clark
(1971, 1981), i.e., Latest Cambrian to middle Early Ordovician. The
succeeding Rickenbach Dolomite contains representatives of conodont
Faunas C and low D (middle Early Ordovician). The next higher Epler
Formation is characterized by conodont Fauna low D and Fauna E
(Oepikodus communis Zone sensu Ethington and Repetski, 1984) (middle
Early and late Early Ordovician). The succeeding Ontelaunee Formation at
the top of the Beekmantown contains conodonts of the uppermost
communis Zone(?) through at least Fauna 5 (latest Early to early Middle
Ordovician). Harris and Repetski (1982) indicated graphically the possible
conodont-based biostratigraphic correlation between the formations of the
Beekmantown Group of eastern Pennsylvania and the rocks of the
Beekmantown Group near Hope, N.J. (in the Blairstown quadrangle).

Conodont collections from northern New Jersey

The U.S. Geological Survey (USGS), in cooperation with the New
Jersey Geological Survey, began geologic mapping of the northern part of
New Jersey in 1984. The mapping program necessitated collection of a
large number of rock samples for biostratigraphic dating of the strata. In
support of the mapping effort, USGS paleontologists augmented and
expanded those collections with special concentration on conodont-bearing
carbonate rocks of Ordovician age. Many of the samples summarized
herein, however, were collected during USGS investigations in the region in
previous years.

The purpose of this report is to summarize the distribution of the
biostratigraphically diagnostic conodont faunas in Ordovieian strata in the
Kittatinny Valley of northern New Jersey. The stratigraphically significant
conodont assemblages permit evaluation of biostratigraphic ages of
carbonate rocks at widely separated areas in a structurally complex
terrane. Conodont samples were recovered from surface exposures of
carbonate rocks at 74 localities in sixteen 7.5-minute quadrangles within
Hunterdon, Morris, Sussex, and Warren Counties (fig. 1; tables 1-3). The
7.5-minute quadrangles are Belvidere, Blairstown, Branchville, Chester,
Easton, Flatbrookville, Hackettstown, Hamburg, High Bridge, Newton East,
Newton West, Portland, Stanhope, Tranquility, Unionville, and Washington.

Locality information for each of the collections containing
conodonts is compiled in a locality register following the references
section.

Conodonts were obtained from acetic- or formie-acid-insoluble
residues of 79 collections of carbonate rock. These conodont elements are
assigned to 121 species of 46 genera (tables 1-3). The conodont
assemblages in the various samples consist of a few to several hundreds of
elements. The general state of preservation of individual conodont
elements ranges from good to extremely poor.

Color Alteration Index

The color alteration index (CAI) value (Epstein, Epstein, and Harris,
1977) of most elements of conodonts recovered for this report is 5 or
5-5%. In the High Bridge quadrangle, however, the CAI value of conodont
elements is about 4 from limestone of the Jutland klippe (table 3, USGS
colln. 8675-CO) and approximately 4% from a dolostone in the Epler
Formation (table 2, USGS colln. 9630-CO). In the Chester quadrangle,
conodont elements have CAI values between 3% and 4 from limestone of
the Peapack klippe (table 3, USGS colln. 9105-CO).

Biostratigraphic distribution of conodont faunas

Distribution of biostratigraphically characteristic conodont faunas in
Ordovician carbonate rocks in the Kittatinny Valley of northern New Jersey
permits evaluation of the age of these strata in terms of the North
American Midcontinent Province conodont Faunas A through E (Early
Ordovician) of Ethington and Clark (1971), Faunas 1 through 12 (Middle and
Late Ordovician) of Sweet, Ethington, and Barnes (1971; Sweet and
Bergstrom, 1976), and of the North Atlantic Provinece conodont faunas of
Bergstrom (1971). The North American Mideontinent eonodont species and
genera of Early Ordovician (Ibexian) age recovered for this report are listed
in table 1. The Midcontinent Province conodonts of Early Ordovician age
and a few species of North Atlantic Province conodonts of late Early
Ordovician age and early Middle Ordovician (Whiterockian) age are listed in
table 2. The distribution of conodont species of the Midcontinent and
North Atlantic Provinces of late Early, Middle, and Late Ordovician age
are summarized in table 3 of this report.

The occurrence of conodont species of the Cordylodus proavus Zone
(Fauna A) through Fauna D in Lower Ordovician strata in New Jersey prove
biostratigraphic equivalence with the lower part of the Beekmantown
Group in eastern Pennsylvania. Tipnis and Goodwin (1972) and Repetski
(1979) noted that conodonts of the C. proavus Zone into Fauna C occur in
the Stonehenge Limestone at the base of the Beekmantown Group, and
those of Fauna C and low D species are found in the succeeding Rickenbach
Dolomite of the Beekmantown Group in eastern Pennsylvania.

In eastern Pennsylvania, Repetski (1979) and Savoy and others (1981)
found species representative of conodont Fauna low D through Oepikodus
communis Zone (Fauna E) in the Epler Formation, and species of probable
uppermost communis Zone (latest Early Ordovician) through Fauna 5 (early
Middle Ordovician (Whiterockian)) in the Ontelaunee Formation at the top
of the Beekmantown Group. Litho- and biostratigraphic equivalents of the
Epler, but not the Ontelaunee, have been identified in northern New Jersey.

In northern New Jersey, representatives of conodont faunas of
Middle Ordovician age occur in strata exposed in the Flatbrookville and
High Bridge quadrangles; and conodonts of Middle and Late Ordovician age
were sampled from rocks in the Unionville, Newton West, Newton East,
Blairstown, Tranquility, and Belvidere quadrangles (table 3). In the
Flatbrookville quadrangle, conodonts of Faunas 8 through mid-10 (Middle
Ordovician; Rocklandian through Shermanian) oceur in the Jacksonburg
Limestone (table 3, locality 7, USGS colln. 10534-CO). In the High Bridge
quadrangle, undifferentiated conodonts of Middle Ordovieian age are found
in rocks of the Jutland klippe.

In the Blairstown quadrangle, representative conodonts of Faunas 8
through 12 (late Middle through Late Ordovician) were sampled from the
Jacksonburg Limestone.

In the Newton West quadrangle, conodonts of Fauna 8 or younger age
occur in the Jacksonburg Limestone at locality 14 (USGS colln. 10540-
CO). In the Newton East quadrangle, strongly deformed conodonts of late
Middle or Late Ordovician (late Blackriveran or younger) age are found in
the Jacksonburg Limestone at locality 20.

In the Tranquility quadrangle, spécies of conodont Faunas 8 through
12 (late Middle through Late Ordovician) occur in the Jacksonburg
Limestone. In the Belvidere quadrangle, the Jacksonburg Limestone
yielded conodonts of Fauna 8 or younger age (Middle or Late Ordovieian).
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Locality Register

In all, 79 collections were made from 74 localities in sixteen 7.5-
minute quadrangles in northwestern New Jersey. All collection numbers
(abbreviated colln.) refer to the Lower Paleozoic (-CO) Catalog of the
USGS located at the USGS National Center, Reston, Va., except as noted.
On the map (fig. 1), localities are arranged sequentially by number. Below,
localities are described by a set of coordinates given in millimeters,
measured first east, then north, from the lower left corner of the 1:24,000-
scale quadrangle map on which the locality oceurs, or they are described
geographically; many localities are described by both means.

Unionville, N.J.-N.Y., 7.5-minute quadrangle, Sussex County, N.J.

1. Outerop on east side of Wallkill River, about 300 m north of light-

duty road where it crosses river at gaging station. Coordinates: 267

mm east, 58 mm north. USGS colln. 10522-CO. Conodont Fauna

upper B or C. Color alteration index (CAI) 5.

Outerop on west side of light-duty road trending northwest near

Quarryville, about 390 m northwest of intersection of this road and

State highway 284. Coordinates: 172 mm east, 17 mm north.

USGS colln. 10521-CO. Conodont Fauna C. CAI 5.

2b. Outerop on east side of State highway 284 approximately 4.5 mi
north of Sussex. Lat 41° 16.1' N.; long 74° 33.5' W. USGS colln.
103?6-00. Conodont Faunas 8 through 10; reworked Fauna C. CAI
5-53.

2a.

Hamburg 7.5-minute quadrangle, Sussex County, N.J.
3a. Western part of quadrangle. Outcrop on northeast side of highway
23, in or adjacent to Union Cemetery, at approximately 430 ft
elevation. About 50 m from highway and 975 m southeast of road
crossing over Lehigh and New England railroad track. Lat 41° 11.7'
N.; long 74° 35.3' W. USGS colln. 10493-CO. Conodont Fauna
uppermost C or lowermost D. CAI 5.

Outerop in center of northern part of quadrangle, from high on
southeast slope of isolated hill along west side of Wallkill River
valley, at approximately 460 ft elevation. Approximately 2230 m
northwest of center of Independence Corner and 2560 m south-
southeast of center of Wantage Cemetery. Lat 41° 13.4' N.; long
74° 34.2' W. USGS colln. 10494-CO. Conodont Fauna uppermost C
or lowermost D. CAI 5.

Outcrop at elevation 600 ft on west side of secondary road heading
southeast from village of Beaver Run, 675 m southeast of
intersection of Beaver Run, and about 70 m southwest of right-angle
bend in road centered at about 660 m southeast of Beaver Run.
USGS colln. 10342-CO. Conodont Fauna C. CAI 5.

Outerop in forest above pasture, northwest of northeast-trending
secondary road, approximately 170 m east-southeast of top of hill
764 and 2570 m west of bench mark (BM) 401 along old railroad
grade 2/3 mi north of Hamburg Boro. Elevation about 660 ft. Type
section of the Harmonyvale Member of the Ontelaunee Formation of
Markewicz and Dalton (1977). Coordinates: 30 mm east, 212 mm
north. USGS colln. 9843-CO. Conodont Fauna low D. CAI 5.

3b.

3c.

3d.

Flatbrookville 7.5-minute quadrangle, Warren and Sussex Counties, N.J.

4., Warren County. Outcrop on west side of Blair Creek, about 100 m
south of secondary road crossing of Blair Creek and about 600 m
southeast of road intersection at Hardwick Center. Coordinates:
197 mm east, 23 mm north. USGS ecolln. 10529-CO. Cordylodus
proavus Zone (conodont Fauna A) through very low Fauna D. CAI 5.

5% Warren County. Outerop on light-duty road on east side of Blair
Creek, about 380 m east-southeast of road intersection at Hardwick
Center. Coordinates: 194 mm east, 35 mm north. USGS colln.
10530-CO. Conodont Fauna C. CAI 5.

6. Sussex County. Outerop on north-northeast side of secondary road,
about 100 m north of Catfish Pond and about 700 m west of road
intersection at Stillwater. Coordinates: 394 mm east, 168 mm
north. USGS colln. 10531-CO. Conodont Fauna C. CAI 5.

7. Sussex County. Outerop on north side of secondary road about 1040
m west of road intersection at Stillwater. Coordinates: 380 mm
east, 168 mm north. USGS colln. 10533-CO, conodont Fauna C, CAI
5. USGS colln. 10534-CO, conodont Fauna 8 or higher, CAI 5.

8. Warren County. Outcrop on east side of Blair Creek, about 70 m
west of light-duty road and about 300 m northeast of road
intersection at Hardwick Center. Coordinates: 187 mm east, 49
mm north. USGS colln. 10532-CO. Conodont Fauna low D. CAI 5.

Newton West 7.5-minute quadrangle, Sussex County, N.d.

9. Outerop on 700-ft contour line on east side of north-trending light-
duty road about 550 m northeast of east end of Redings Pond.
Coordinates: 334 mm east, 28 mm north. Field no. NW-129.
Indeterminate conodont elements. CAI 5.

Outcrop on 640-ft contour line about 700 m southwest of BM 618 on
north: boundary of Andover township. Coordinates: 363 mm east,
172 mm north. USGS colln. 10541-CO. Conodont Fauna C. CAI 5.
Outerop on northwest side of secondary highway about 2120 m
southeast of BM 675 on State highway 94. Coordinates: 276 mm
east, 102 mm north. USGS colln. 10539-CO. Conodont Fauna C.
CAI 5.

Outerop on east side of secondary road about 1120 m southwest of
Myrtle Grove. Coordinates: 275 mm east, 453 mm north. USGS
colln. 10542-CO. Conodont Fauna high C or low D. CAI 5.

Outerop in roadcut on west side of secondary road running
southeast-northwest across Paulins Kill valley, approximately 330 m
north of BM 497 near road crossing of New York, Susquehanna and
Western Railroad track, and approximately 490 m south-southeast of
BM 438 at road crossing of Paulins Kill. Coordinates: 96 mm east,
212 mm north. USGS colln. 9803-CO. Conodont Fauna D or E. CAI
5.

Outerop on west side of secondary road at BM 485 at southwest end
of Swartswood Lake. Coordinates: 74 mm east, 297 mm north.
USGS colln. 10540-CO. Conodont Fauna 8 or higher. CAI 5.

10.

11.

12.

13.

14.

Newton East 7.5-minute quadrangle, Sussex County, N.d.
15. Outcrop at intersection of road and 600-ft contour line,
approximately 200 ft due west of Drakes Pond and 950 ft (along
road) southeast of Newton town boundary. USGS colln. 10527-CO,
upper Cordylodus proavus Zone (conodont Fauna A) through Fauna B,
CAI 5-5% . USGS collns. 8676-CO and 10528-CO, conodont Fauna C,
CAI 5.
Outcrop about halfway up south-southeast nose of small hill, about
730 m north-northwest of BM 582 at southwest end of Lake Iliff,
1430 m southeast of point at south end of Drakes Pond where Erie
Lackawanna railroad track crosses road intersection, and 1060 m
west-southwest of base of "v" in the word "Andover". USGS colln.
9181-CO. Upper Cordylodus proavus Zone (conodont fauna A) or
Fauna B. CAI 5.
17. Guterop at north end of small hill from which USGS colln. 9181-CO
was also collected. About 1385 m east-southeast of intersection of
railroad track and roads at south end of Drakes Pond, 1040 m west-
southwest of base of "v" in the word "Andover", and 810 m north-
northwest of BM 582 at southwest end of Lake Iliff. USGS colln.
9182-CO. Conodont Fauna C. CAI 5.
Outerop at north side of southwesternmost nose of northwest-
trending hill that is across a road from and northeast of small hill
from which USGS ecollns. 9181-CO and 9182-CO were collected.
About 1470 m east-southeast of intersection of railroad track and
roads at south end of Drakes Pond, 890 m west-southwest of base of
"v" in the word "Andover", and 850 m north-northwest of BM 582 at
southwest end of Lake Iliff. USGS ecolln. 9183-CO. Conodont Fauna
C. CAIS.
19. Outerop at west end of the more northern of the two southwestern
noses of low elongate hill that also yielded USGS colln. 9183-CO.
Outerop about 1425 m east-southeast of intersection of railroad
track and roads at south end of Drakes Pond, 905 m just south of
west from base of "v" in the word "Andover", and 930 m north-
northwest of BM 582 at Lake Iliff. USGS colln. 9184-CO. Conodont
Fauma high C or low D. CAI 5.
Outerop on 580-ft contour line about 100 m east-southeast of
secondary road and about 1620 m east of BM 634 on western border
of quadrangle in Newton. Coordinates: 67 mm east, 256 mm
north. USGS colln. 10526-CO. Conodont Fauna 8 or higher. CAI 5.

16.

18.

20.

Portland, Pa.-N.J., 7.5-minute quadrangle, Warren County, N.J.
21a. Center of NE % of quadrangle. Outecrop along long-abandoned road
in woods, at approximately 500-ft contour line, 860 m west-
southwest of road intersection at creek crossing at Walnut Valley,
and 920 m southeast of first road intersection south of creek at
Hemlock Glen. Coordinates: 325 mm east, 457 mm north. USGS
collm. 9802-CO. Cordylodus proavus Zone (conodont Fauna A). CAI
8.

Center of NE ¥ of quadrangle. Outerop 50 to 75 ft below crest of
first ridge west of Route 94 in cherty zone, on Independence Farm,
off Walnut Valley Road. About 100 m southeast of USGS colln.
9802-CO. USGS colln. 10264-CO. Conodont Fauna A (latest Late
Cambrian, or, most likely, earliest Early Ordovician). CAI 5.

Center of NE % of quadrangle. Outecrop at crest of first ridge west
of Route 94, on Independence Farm, off Walnut Valley Road. About
60 m southeast of USGS colln. 9802-CO. USGS colln. 10265-CO.
Middle or upper Cordylodus proavus Zone. CAI 5.

21b.

21c.

Blairstown 7.5-minute quadrangle, Warren County, N.J.
22. Large outcrop at northwest corner of intersection of two light-duty
roads at northeast corner of Lake Susquehanna. 600 m west of west
end of Cedar Lake, at elevation 380 ft; lat 40° 58' 14" N.; long 74°
59' 38" W. Coordinates: 21 mm east, 438 mm north. USGS colln.
944.5-CO. Cordylodus proavus Zone (conodont Fauna A) or eonodont
Fauna B. CAI 5-5%.
Near eastern edge of quadrangle. Outerop at north end of hill
topped by triangulation station Gibbs and 710 m north-northwest of
that station. 1000 m east-northeast of triangulation station Stevens
and 1000 m south-southwest of gravel pit south of Johnsonburg.
Coordinates: 421 mm east, 356 mm north. USGS colln. 9101-CO.
Conodont Fauna C. CAIS5.
Outecrop on south side of Erie Lackawanna railroad tracks; 990 m
west-southwest of point where tracks intercept eastern border of
quadrangle. 690 m northwest of road intersection at west end of
Johnsonburg, and 1650 m east-northeast of road bridge crossing
tracks at elevation 647 ft. Coordinates: 397 mm east, 428 mm
north. USGS colln. 9098-CO, Ordovician, CAI 5. USGS colln.
10535-CO, conodont Fauna C, CAI 5.
Outerop at intersection of Cedar Lake Road and State highway 94.
North face of hill 467 along south side of Paulins Kill valley, 310 m
southwest of BM 350 (at school) in Blairstown; elevation
approximately 430 ft. Lat 40° 58' 48" N.; long 74° 57' 24" W. USGS
colln. 9444-CO. Conodont Fauna C. CAI 5-5%.
NE ¥ NW % of quadrangle, in Hardwick Township. Outcrop on west
side of secondary road running north from village of Paulina,
approximately 320 m north of north end of dam at Paulina, and 180
m east-southeast of crest of hill 477. Elevation approximately 430
ft. Lat 40° 58' 46" N.; long 74° 56' 36" W. Coordinates: 198 mm
east, 484 mm north. USGS colln. 9443-CO. Conodont Fauna D or
Oepikodus communis Zone. CAI 5.
Outerop on east side of secondary road 450 m north-northwest of
intersection with State highway 94 at BM 369; 800 m west-southwest
of center of Jacksonburg. Lat 40° 59' 18" N.; long 74° 59' 22" W.
Coordinates: 37 mm east, 524 mm north. USGS colln. 9442-CO.
Conodont Fauna D or Oepikodus communis Zone. CAI 5.
Outerop approximately 380 m northeast of center of Jacksonburg, on
northeast side of road and on southeast flank of small hill, at about
470 ft elevation. Lat 40° 59' 37" N.; long 74° 58' 38" W.
Coordinates: 80 mm east, 547 mm north. USGS colln. 9440-CO.
Early Ordovieian (early Middle Ibexian) or early Middle Ordovician
(Whiterockian). CAI 5.
Outecrop on small rise defined by 400-ft contour, 460 m south-
southwest of center of Jacksonburg and 125 m north-northwest of
State highway 94 ("behind supermarket"). Lat 40° 59' 15" N.; long
74° 58' 58" W. Coordinates: 61 mm east, 520 mm north. USGS
colln. 9441-CO. Indeterminate conodont cone element. CAI 5.
NW ¥ NW ¥ of quadrangle. Outcrop on west side of Jacksonburg
Creek, 280 m north-northwest of road intersection in Jacksonburg.
Type section of Jacksonburg Limestone; lowest currently exposed
part of the formation. USGS colln. 9099-CO. Conodont Faunas 8
through 12. CAI 5.
NE ¥ NE ¥ of quadrangle. Outcrop on north side of east-west
secondary highway just north of Federal Springs and Erie
Lackawanna railroad tracks. Approximately 720 m north-northwest
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24.

25.

26.

27.

28.

29.

30.

31.

of Johnsonburg; 700 m west-southwest of point where highway
intercepts eastern border of quadrangle and 500 m west of
intersection of road with north-south light-duty road. Coordinates:
409 mm east, 438 mm north. USGS colln. 9100-CO. Late Middle
Ordovician (Rocklandian) through Late Ordovieian (Richmondian).
CAI 5.
32.
east, then southeast from Southtown; 350 m southeast of center of
intersection in Southtown; 340 m northeast of northeast end of Luse
Pond, and 870 m north-northwest of point where Shades of Death
Road crosses under Interstate 80. Coordinates: 381 mm east, 282
mm north. USGS colln. 9102-CO. Late Middle Ordovician through
Late Ordovician. CAI 5.
Center of quadrangle. Outcrop on northwest side of secondary
highway that runs northeast from town of Hope; approximately 3780
m northeast of BM 433 in Hope, 930 m northeast of Union Church,
and 1270 m east of "e" in the label "Camp Hope". Coordinates: 232
mm east, 260 mm north. USGS colln. 10536-CO, conodont Fauna 8
into 10, CAI 5. USGS colln. 9103-CO, conodont Fauna 9 into 12,
CAI 5.
Center of SW 1 of quadrangle. Outerop on south side of hill 580,
southwest of town of Hope; 890 m south-southwest of BM 433 in
Hope; 910 m west-southwest of BM 413 along road running southeast
from Hope. Locality approximately at 500 ft elevation.
Coordinates: 100 mm east, 123 mm north. USGS colln. 9104-CO.
Conodont Fauna 9 into 10 most probable; not older than Fauna 8.
CAI 5.

33.

34.

Tranquility 7.5-minute quadrangle, Sussex County, N.dJ.
35. NE % of quadrangle. Qutcrop at low ridge defined by 620-ft contour,
immediately north of northeast end of Buckmire Pond and 130 m
southwest of center of small depression northeast of pond.
Coordinates: 412 mm east, 442 mm north. USGS ecolln. 9266-CO.
Conodont Fauna C. CAI 5.
NE % of quadrangle. Outcrop at 640 ft elevation; 2500 m northeast
of Greendell, 1780 m west-northwest of gaging station at Huntsville,
and 1530 m south-southwest of 74° 47' 30" tick mark along northern
edge of quadrangle. Coordinates: 274 mm east, 515 mm north.
USGS colln. 9269-CO. Conodont Fauna C. CAI 5.
NE % of quadrangle. Outcrop at elevation 680 ft; 1360 m west-
northwest of gaging station at Huntsville and 2620 m east-northeast
of road intersection at Greendell. Collection from southeast corner
of intersection of three minor roads. USGS colln. 9564-CO.
Conodont Fauna C. CAI about 5.
NE % of quadrangle. Outcrop on east side of road running north
from Huntsville, 1400 m north of intersection of that road with road
running parallel to Pequest River; elevation approximately 630 ft;
650 m south of northern border of quadrangle. USGS colln. 9565-
CO. Conodont Fauna C or lowermost part of D. CAI 5.
NE % of quadrangle. Southwest of hill 715 on west side of minor
road running to this end of hill, at elevation just below 580 ft; 2100
m northwest of Huntsville gaging station, and 840 m southwest of
elevation 715 on hilltop. USGS colln. 9566-CO. Conodont Fauna C
or lowest D. CAI about 5.
NE % of quadrangle. Outcrop on southeast side of small hill that is
immediately northwest of unnamed pond through which township
boundary (Green-Andover) passes; locality is just above 620 ft
elevation and immediately southwest of township line. 1600 m due
north of gaging station at Huntsville. Coordinates: 344 mm east,
554 mm north. USGS colln. 9265-CO. Most likely Early Ordovician
(middle or late Ibexian). CAI 4-5.
41. NE % of quadrangle. Outcrop on small hill 2220 m west of eastern
border of quadrangle and 50 m south of northern border of
quadrangle. Elevation approximately 610 ft and about halfway
between two hilltop areas defined by 620-ft contour; 2050 m due
north of gaging station at Huntsville. Coordinates: 344 mm east,
574 mm north. USGS colln. 9267-CO. Conodont Faunas 8 through
12. CAIS5.
NE % of quadrangle. Outerop at elevation just above 620-ft contour,
on northeast side of northwest-trending light-duty road; 2330 m
northeast of center of Greendell, 2050 m west-northwest of gaging
station at Huntsville, and 1570 m south-southwest of 74° 47' 30" tiek
mark on northern border of quadrangle. Coordinates: 262 mm east,
517 mm north. USGS colln. 9268-CO. Late Middle (Rocklandian)
through late Late (Richmondian) Ordovieian. CAI 5.
NW % of quadrangle. Outcrop just above 660 ft elevation on west
side of 740-ft hill at Huntsburg; 335 m east-southeast of BM 622 and
1430 m north-northwest of BM 609 (which is on road south of Grass
Pond). Coordinates: 131 mm east, 557 mm north. USGS colln.
9270-CO. Conodont Faunas 8 through 12. CAI 5.
NW % of quadrangle. Outecrop at 680 ft elevation on northeast nose
of 740-ft hill at Huntsburg. At top of "t" in the word "Huntsburg"
and 460 m due east of BM 622. Coordinates: 137 mm east, 563 mm
north. USGS colln. 9271-CO. Conodont Fauna 8 into lower part of
10. CAIS.
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Belvidere, Pa.-N.J., 7.5-minute quadrangle, Warren County, N.J.
45a. N # NE % of quadrangle. Outerop about 1 m thick, exposed in woods
beyond field above Sarepta quarry; approximately 480 ft elevation,
730 m west of BM 354 in Sarepta and 1880 m east of BM 265 just
north of Macks Bar. USGS colln. 9637-CO. Conodont Fauna D. CAI
5.

Center of NE % of quadrangle. Exposure at corner of cow pasture
and forest, along cowpath. Limestone above Sarepta quarry.
Uncertain whether this is true outerop. USGS ecolln. 10261-CO.
Conodont Fauna low D. CAI 5.

N # NE % of quadrangle. Exposure in Sarepta quarry, approximately
150 ft below quarry crest. Near USGS colln. 9636-CO. New Jersey
Geological Survey field no. Cono 3. Age not determined. CAI 5.

N % NE % of quadrangle. Collection from halfway up quarry face, at
elevation approximately 380 ft; 990 m west-southwest of BM 354 in
Sarepta, and 1675 m east-southeast of BM 265 just north of Macks
Bar. USGS colln. 9636-CO. Conodont Fauna D or E. CAI 5.

N # NE % of quadrangle. From north side of quarry, approximately
175 m northwest of Sarepta Road (road no. 519); 675 m southwest of
road intersection at Sarepta and 280 m east-northeast of BM 359 at
west end of quarry. USGS colln. 10523-CO. Jacksonburg
Limestone. Conodont Fauna 8 or higher. CAI 5.

45b.

45c.

46.

47.

Washington 7.5-minute quadrangle, Warren County, N.J.
48, SE % of quadrangle. Outcrop on 500-ft contour on northwest side of
State highway 57, about 900 m southwest of BM 486 on State
highway 57. Coordinates: 264 mm east, 89 mm north. USGS colln.
10538-CO. Conodont Fauna low D. CAI 5.
SE 1 of quadrangle. Outcrop on west side of State highway 57,
about 980 m southwest of BM 421 on State highway 57.
Coordinates: 330 mm east, 140 mm north. USGS colln. 10537-CO.
Conodont Fauna C. CAI 5.

49.

Hackettstown 7.5-minute quadrangle, Warren and Morris Counties, N.J.
50. Warren County. In cut behind M&M-Mars candy factory on
northwest side of Erie Lackawanna Railroad, about 1150 m northeast
of BM 571 in Hackettstcwn. Coordinates: 179 mm east, 519 mm
north. USGS colln. 10524-CO. Conodont Fauna upper B or C.
CAI 53.

Morris County. Outerop on east side of light-duty road about 600 m
south of BM 435 near State highway 57. Coordinates: 35 mm east,
219 mm north. USGS colln. 10525-CO. Conodont Fauna C. CAI 5.

51.

Chester 7.5-minute quadrangle, Morris County, N.J.
52. SE t SE i of quadrangle. Outcrop in or adjacent to gravel pit
approximately 1400 m west of Ralston village. 200 m south of
Washington Turnpike (State highway 24); 1000 m northeast of
elevation 815 ft on crest of Mount Paul; 640 m northwest of "k" in
the label "Burnett Brook". Limestone in Peapack klippe. USGS
colln. 9105-CO. Late Early or early Middle Ordovician. CAI 3%-4.
Easton, N.J.-Pa., 7.5-minute quadrangle, Warren County, N.J.
53. Outcrop on northern embankment of railroad cut in south-central
part of Phillipsburg. Approximately 260 m east-northeast of BM 229
on railroad tracks just east of Reese School, and approximately 440
m north-northwest of Beers School. USGS colln. 9774-CO.
Conodont Fauna D. CAI 5-5%.
Outcrop on northern embankment of railroad cut in south-central
part of Phillipsburg. Approximately 400 m east-northeast of BM 229
just east of Reese School, and approximately 430 m north of Beers
School. USGS colln. 9773-CO. Conodont Fauna D or E. CAI 5.
In northwestern part of Phillipsburg. Outcrop relatively flat-lying,
at top of steep hill overlooking Delaware River; occurs at small cul-
de-sac at southwest corner of apartment complex, below stone
wall, Small nearby drive comes up from south. Elevation
approximately 310 ft; locality about halfway between last "" in the
label "Howell School" and first house to the northeast. USGS colln.
10263-CO. Conodont Fauna C. CAI 5.
Exposure in bluffs facing Delaware River in northwestern part of
Phillipsburg. Outcrops are dipping steeply to east on bluffs east of
J. T. Baker Co., above small lane going upecliff; limestone outerop
occurs north of main bluff, along foot trail; this may be north of
thrust. Approximately 420 m southwest of Del:taware Park School.
USGS colln. 10266-CO. Ordovician, but not e:arliest Ordovieian.
CAI 5.
Near southern border of quadrangle. Stratigraphically highest
outerop in section at Carpentersville, along northwest and west
faces of steep hillside just south of village. Sample from
approximately 205 ft elevation, about 60 m due south of southern of
two intersections in Carpentersville, and approximately 480 m west-
northwest of top of hill (340+ ft). Lat 40° 38.05' N.; long 75° 11.3'
W. USGS colln. 10491-CO. Conodont Fauna very high C or very low
D. CAI 5-6.
Near southern border of quadrangle. Sample taken from bluff along
Delaware River at approximately 250 ft elevation, 480 m west-
northwest of top of hill (340+ ft) and about 180 m south-southwest of
southern of two intersections in Carpentersville:. Lat 40° 38.0' N.;
long 75° 11.3' W. USGS colln. 10492-CO. (Conodont Fauna C.
CAI >5.

54a.

54b.

54c.
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High Bridge 7.5-minute quadrangle, Hunterdon and Warrren Counties, N.J.
57. Hunterdon County. Outerop in Clinton, on west side of light-duty
road on west side of South Branch of Raritan River. 420 m west-
southwest of BM 195 in Clinton and 80 m southeeast of small quarry
on west side of river. Elevation approximately 200 ft.
Coordinates: 305 mm east, 51 mm north. USGS colln. 9632-CO.
Early Early Ordovician. CAI 5-5%.

Hunterdon County. Outcrop exposed at low wateer level at upper end
of spillway from Spruce Run Reservoir, just northwest of Clinton.
Elevation approximately 265 ft. Lat 40° 38.5' N.; long 74° 55.5' W.
Stonehenge Limestone. USGS colln. 10397-CO. Conodont Fauna
C. CAI 4-41%.

Warren County. Outcrop about 30 m southwes;t of light-duty road
running southeast-northwest across Musconetcomg Valley. Elevation
approximately 450+ 10 ft; 3440 m due north of BM 354 at northwest
edge of Hampton, and 1140 m southeast of point where State
highway 31 intersects northern border of quadr:angle. Coordinateés:
109 mm east, 542 mm north. USGS colln. 9633-CO. Conodont
Fauna C. CAI 5-5%.

Hunterdon County. Outerop on east side of medlium-duty road, 90 m
south of Highway 22-78 and 870 m south-soutihwest of BM 346 in
Annandale. Coordinates: 414 mm east, 57 mm north. USGS colln.
9630-CO. Conodont Faunas D through E. CAI 4:3.

Hunterdon County. Outcrop just south of Highway 22-78, just south
of the west end of Spruce Run Reservoir. MNorton Road-Jutland
Road. Conodonts from the same zone repcorted by Ethington,
Furnish, and Markewicz (1958), but from a diffierent locality. Unit
considered by Markewicz (in Ethington and others, 1958) as
Martinsburg Formation; mapped as Unit B oif Jutland klippe by
Perissoratis and others (1979). Middle Ordoviciam. USGS colln. 8674~
CO. CAI not determinable.

Hunterdon County. Outcrop on south side of Highway 22-78,
approximately 1.6 km east of underpass at Peirryville. Ordovician
carbonate in the Jutland klippe; Middle Ordowician. USGS colln.
8675-CO. CALI 4(?).
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Branchville 7.5-minute quadrangle, Sussex County, N.J.

63. Southwest corner of quadrangle. Outecrop on scouth end of hill 870,

northeast of Branchville. Elevation approxim:ately 550 ft; 540 m

- northeast of BM 529 in Branchville and 580 m north of cross in

Branchville Cemetery. USGS colln. 10343-CO.. Conodont Fauna C.
CAI 5.

Stanhope 7.5-minute quadrangle, Sussex Cownty, N.J.
64. Eight mm east and 1 mm south of northwest corner of quadrangle.
Outerop on northbound Route 206 between railroad track and
greenhouse. Approximately 60 m west-southwest of field collection
locality JR6-22-83G. USGS colln. 10267-CO. IL.atest Late Cambrian
or early Early Ordovician. CAI 5.

NE & SE ¢ of quadrangle. Outerop along light-duty road that runs
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Table 1.-- Distribution of Early Ordovician-age conodonts at sampled localities in northern New Jersey
[Numbers represent counts of individual conodont elements; queried where identity is questionable. Where numbers are not
given, estimate of relative abundance of recovered conodonts is shown by: a, abundant; ¢, common; u, uncommon; and r,
rare. CAI, conodont alteration index; aff., has affinities with the named species; cf., compared with the named species;
s.f., taxon identified in the form sense]
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[Numbers represent counts of individual conodont elements; queried where [Numbers represent counts of individual conodont elements; queried where
identity is questionable. Where numbers are not given, estimate of relative identity is questionable. Where numbers are not given, estimate of relative
abundance of recovered conodonts is shown by: e , present but not estimated. abundance of recovered conodonts is shown by: a, abundant; ¢, common; r, rare;
CAl, conodont alteration index; aff., has affinities with the named species; cf., and e, present but not estimated. CAI, conodont alteration index; cf., compared
compared with the named species; s.f., taxon identified in the form sense] with the named species]
Locality |[3d|45a45b/45¢c| 46 | 53 |54a/54b|54c| 13| 27| 26 | 28|29 | 40 | 60 L Locality 521 61/62| 7 |33/33/301(311(32 3444|4142 (43|14 20|47]|2b
§ = > g’n 2 2| e
gl & . z| 2 =S & 2| e b= slalels
7.5-minute quadrangle 2l3 3 = ‘3 = = =|32|& 512 = |% % = =121 8|%
. £ £ 5 F =]y & = = § E * " ° g‘ < 7.5-minute quadrangle | @ § 2 . o+ - = - g;- = = =|§ § S| 5
o & o 5 = = = = = £ =
et ) m zZ | =
)
3 c ; (] Q Q Q Q
§ E|S g g g o7 £ 8 : I
2|z 22|38 -|e 2|8le |E el W22 1518 . . . g . . . |8l8l5]%
5 S5/ 8|l =||E|E| = gl | | E a2l %l = = = =|l4]l0 F = =Flo|lo|lo|Q
Lithology or stratigraphicwnit | S| 5 |2 2| 2|5 (2| 2|5|8 . 5/ 8|85 o35 8l E|E 2l E E|E|E|E
ithology or stratigraphic uni §£§§.§£ §§m§=m§§m hol . o 325,8'_5}3:3 43:—1 R =
Els Ele 2 § s | E § S E’ Sl § Lithology or stratigraphic unit x g = ° %o 8o g b %o %o %o 5
=) g|la ° ) ) o A R - = |23 alala|o
= —g <5] €3] = €3] sl =2lel e r= clele| e
- o|Ms| S| O| O = = s = o = = = 2121318
5 A x ‘5 = .:ucj _’Q _'-2 ﬁ ﬂ L 7]
S2 |88 : EERE:
D'g S13 b SRR
=Y
ol OO & cRRelNeoRNoNNecl Nol NolNoR ol ol Rol No) =
PIRIR=RQIR12121212192 2121921919 olo|olo|olololololo|lololololo]olofo
USGS collection number |~ |08 w|w | w || w|low|d| o ~|lw]|o OClo|lI0O |Vl |O|O|O|O|LO|O|]OD]|O|DO
wmwagmubmgo¢$$$gg USGS collecti mbetﬁ#éééc'ﬂd’}é&:é‘#g-&ééééﬂé
S|z &1s| s S|SB S5 3[5]8 coflection mumber | ols slala|s(s/s|S|s|xlg|8 (22|
— - - || ®|lo|lo ool ool o ool |olo|lo| e
i i i i Aan Ll
N ¢ g
— o | & o o~ —
CAI value Wlw w| v 1B BB LB Wv v L] TS CAI value S| ||| |vw v wvw| v v vl v | v wv|wvw|lv|lw]| g
a | -] | o
Conodonts \ Map symbol of conodont fauna | A | A|A X N |A N A ¢ (M| N X|(X|N]|™ CHodonEs K Map symbol of conodont fauna | X | Q| |@ | @ X | ¢ K2 A AR AR AR AR ARAN
"Acanthodus" lineatus (Furnish) 1? ?Acodus mutatus (Branson & Mehl) °
Acodus? sp. indet. ) 6 |1 Amorphognathus? sp. 10
"Acontiodus" iowensis Furnish s.f. 2 Aphelognathus politus (Hinde) 10 5
Clavohamulus n.sp. 2 2? A. aff. A. kimmswickensis Sweet, Thompson, & Satterfield 69|29
?Diaphorodus delicatus (Branson & Mehl) 4|1 Aphelognathus sp. 89 ¥ 9 9
Drepanodus arcuatus Pander ecf| 5 |4aff 2 |13 Aphelognathus or Plectodina sp. 9|9 | r
D. concavus (Branson & Mehl) 1 Belodina sp. 1 12? 1
Drepanodus sp. s.f. 1 1? Bryantodina abrupta (Branson & Mehl) 3
Drepanoistodus forceps (Lindstrom) ’ 2 Drepanodus arcuatus Pander r
D. ef. D. pervetus Nowlan 2 Drepanodus sp. ®
D. suberectus (Branson & Mehl) 4 Drepanoistodus forceps (Lindstrom) 1
D. suberectus (Branson & Mehl), n.subsp. A, Repetski (1982) 3 D. suberectus (Branson & Mehl) 4|3 13
D. suberectus (Branson & Mehl) n.subsp.? 1 Drepanoistodus sp. 7
DrepanOiStOdus Sp. 4 3 ?Icriodella sp. 2
Eucharodus parallelus (Branson & Mehl) e |1 2 127(15 Oistodus venustus Stauffer ° 3
Glyptoconus quadraplicatus (Branson & Mehl) L 6 |58|14 7|2 Panderodus spp. 74(150| @ | 1 | e | 4 | 2[32|70 | c |4 |86]|11| 7
cf. Histiodella donnae Repetski ° Paroistodus parallelus (Pander) ¢
Macerodus dianae Fahraeus & Nowlan | ® 2012 Periodon aculeatus Hadding asef| o | o
Oneotodus costatus Ethington & Brand 2|4 8 1? Phragmodus undatus Branson & Mehl 1881276/ ® | 4 | @ 28|41 /16 | ¢ (64|15 96
ef. O. simplex (Furnish) 1 1 Phragmodus sp. 7
?0. variablis Lindstrom . Plectodina furcata inclinata (Glenister) L
Oneotodus? sp. 1 P. cof. P. furcata (Hinde) 3| 4
Paltodus n.sp. 17 Plectodina sp. 452 e |12 29 r 4
Paltodus? sp. 4 Plectodina? cf. P. tenuis (Branson & Mehl) 7
Paroistodus cf. P. parallelus (Pander) 1 Polyplacognathus ramosus Stauffer lef) 6
P, cf. P. proteus (Lindstrom) 1 Polyplacognathus sp. 11
. . /|
Paroistodus sp. o? 1727 Polyplacognathus? n.sp. 3
Protopanderodus leei Repetski |1 ?Prioniodus sp. r
cf. Protopanderodus n.sp. 2 of Repetski (1982) 5 Protopanderodus gradatus Serpagli c
Protopanderodus? sp. 4 Protopanderodus or Drepanodus spp. °
Protoprioniodus simplicissimus McTavish? 2 Pseudooneotodus sp. 1
Rossodus manitouensis Repetski & Ethington ° 1? Rhodesognathus elegans (Rhodes) 1 28
R. manitouensis-histiodella donnae transition . Scolopodus gracilis Ethington & Clark r
Rossodus? n.sp. ° 2 S New genus of Sweet et al. (1971) r
Scandodus sp. e 1 Genus et sp. indet. 1 |27 31310
?Scolopodus cornutiformis Branson & Mehl s.f. 411 Milaculum sp. 10
S. emarginatus Barnes & Tuke s.f. 1 3 North Atlantie Province fauna (¥) ¥ | % | %
S. filosus Ethington & Clark s.f. e | 9|8 2 2|5
S. floweri Repetski 73? 2
S. gracilis Ethington & Clark e |30]17 5 |16 |9 1 1 2
S. rex Lindstrom Y 7
?S. rex paltodiformis Lindstrom s.f. 15
S. staufferi (Furnish) s.f. 2
cf. S. toomeyi Ethington & Clark 1
S. variablis Ethington & Clark s.f. 1
S. ef. S. warendensis Druce & Jones s.f. 2
Triangulodus sp. 2 1
Triangulodus? n.sp. 2
Tropodus comptus (Branson & Mehl) 4
Ulrichodina abnormalis (Branson & Mehl) 111
U. deflexa Furnish s.f. 1
Ulrichodina n.sp. 1
unassigned oistodontiform elements 4
unassigned coniform elements 11| 2 2 1
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