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ABSTRACT. New data on the distribution of fossil fish together with
floral and tetrapod evidence are used to develop an internal correlation
of the strata of the early Mesozoic Newark Supergroup of eastern North
America. Within the Newark, we recognize five informal biostratigraphic
zones, each characterized by a particular fish fauna. These fish zones are
then related to other Mesozoic freshwater deposits, augmented by paly-
nologic and tetrapod data, to the European type area, and to important
Early Mesozoic terrestrial sequences elsewhere.

The oldest fish zones are the Dictyopyge zone found in the Middle
Carnian age rocks of the Richmond, Taylorsville, and Scottsburg Basins
and the Middle and Late Carnian Diplurus newark: zone represented in
the Chatham group, Dan River Group, Gettysburg Basin, and Newark
Basin. These two zones correlate with the Chinle Formation and the
Dockum Group of the southwestern United States as well as the Middle
and Late Carnian rocks of the German basin.

The three youngest zones, early Jurassic in age, are characterized
primarily by species groups of the holostean Semionotus. Fishes of the
“Semionotus tenuiceps group” zone are known from the Hettangian
Teltville and Towaco Formations of the Newark Basin and the Turners
Falls Sandstone of the Deerfield Basin. The “Semionotus micropterus
group” zone is found in the Late Hettangian-Early Sinemurian rocks of
the Shuttle Meadow and East Berlin Formations of the Hartford Basin
and the “Midland fish bed” of the Culpeper Basin. Youngest of these
semionotid zones is the Sinemurian ‘“Semionotus elegans group” rep-
resentatives of which occur in the Sinemurian Portland Formation of the
Hartford Basin and the Boonton Formation of the Newark Basin.

Correlation by these fish zones suggests that all the coal-bearing
Newark rocks are divisible into an older and younger sequence both
dated palynologically (by others) as Middle Carnian. Further, while the
time span over which extrusive basalts were deposited is limited to the
Hettangian and Sinemurian of the Early Jurassic, the individual basalt
flow formations are not correlative among basins in a simple one to one
manner according to the biostratigraphic data. With respect to the rest
of the world, the “Semionotus tenuiceps group,” “S. micropterus group,”
and the “S. elegans group” zones correlate with the European Early
Jurassic, the Glen Canyon Group of the southwestern United States, the
upper Stormberg Group of southern Africa, and the Lower Lufeng of
China.
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Fig. 1. The Newark Supergroup of eastern North America: (1) Wadesboro Basin
(Chatham Group), (2) Sanford Basin (Chatham Group), (3) Durham Basin (Chatham
Group), (4) Davie County Basin, (5) Dan River and Danville Basins (Dan River Group),
(6) Scottsburg Basin, (7) basins south of the Farmville Basin, (8) Farmville Basin, (9)
Richmond Basin, (10) Taylorsville Basin, (11) Scottsville Basin, (12) Culpeper Basin,
(13) Gettysburg Basin, (14) Newark Basin, (15) Pomperaug Basin, (16) Hartford Basin
and Cherry Brook outlier, (17) Deerfield Basin, (18) Fundy Basin (Fundy Group), (19)
Chedabucto Basin (? Orpheus Graben). Data primarily from Calver (1963), Jansa and
Wade (1975), King and others (1944), Van Houten (1977), and Olsen (1978).



INTRODUCTION

Just prior to the Jurassic separation of the North American and
African continental plates, a series of elongate basins formed in the
region around the incipient rifting axis (Van Houten, 1977; Manspeizer,
Puffer, and Cousminer, 1978). In eastern North America, these basins
developed parallel to the grain of the basement rocks and were filled
with thousands of meters of continental sediments and minor tholeiitic
voleanics. The faulted, tilted, and deeply eroded remnants are exposed
from Nova Scotia to South Carolina and are termed the Newark Super-
group (Van Houten, 1977; Olsen, 1978) (figs. 1 and 2).

Correlation of the ten major and several minor Newark Supergroup
basins with each other and with early Mesozoic deposits of the world

Hartford Basin
red, gray, green, and black coarse to fine clastics:
+1200 = * Portland Fm. microlaminated calcareous siltstones commen
60 m [ Hampden Besalt tholeiitic basalt composed of as many as two to eight flows
——— red, gray, and black fine to coarse clastics:
170 m f— East Berlin Fm. microlaminated calcarecus siltstones common
100 m [+ Holyoke Basalt tholeiitic basalt made up of at least two flows
100 m — Shuttle Meadow Fam. red, gray, and black fine to coarse clastics: microlaminated
——1 calcareous heds present along with some limestones
+65 m Egng Talcott Basalt tholeiitic basalt composed of as many as four flows
22 New Haven red and buff coarse to fine clastics: at least one
0 m Arkose black and gray siltstone unit present near base
W
Deerfield Basin
. red, gray, and black coarse to fine clastics: massive
2000 m Turners Falls Ss, slump structures near middle of section: several
. Mt. Toby Cg. N :
e microlaminated calcareous siltstones present
50 m Deerfield Basalt tholeiitic basalt made up of one or two flows
1700 m Sugarloaf Arkose red, buff, and minor gray coarse to fine clastics
FUNDY GROUP
$10 0 [ (south shore Minas Basin)
290 m E}U’ \\\\Scots Bay Fm. white, green, brown, and minor red limestone and clastics
North Mt. Basalt tholeiitic basalt composed of up to 16 flows
400 m d)}§<' Blomidon Fm. red, brown, and minor green mostly fine clastics
400 m ”w'_ Wolfville Fm. red, brown, and minor green mostly coarse clastics
FUNDY GROUP
(north shore Minas Basin)
McC B k Fm.
+100 o (-;:ZZS r::y F:.) red, brown, and minor green fine to coarse clasties
+100 m E”" North Mt. Basalt tholeiitic basalt and interbedded red and brown clasties
0w L. J Wolfville Fm. red, brown and minor green coarse to fine clastics

Fig. 2. Formations and divisions of the Newark Supergroup. Data derived mainly
from Bain and Harvey (1977), Cornet and Traverse (1975), Cornet (ms), Emerson
(1898), Faill (1973), Glaeser (1966), Klein (1962), Keppie and others (1979), Krynine
(1950), Lee (1977), Lehman (1959), Lindholm (1979), McCollum (1971), Olsen (1979,
1980b c, d and in press), Olsen and others (1978), Randazzo and Copeland (1976),
Reinemund (1955), Thayer (1970), Shaler and Woodworth (1899), Van Houten (1969),
Weems (ms), and personal observation. The dots next to the columns show the position
of fish producing units.
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Fig. 2 (continued)

Culpeper Basin

s . two, interdigitating, poorly defined formations
— Bull Run Sh. separated by grain size: there are as many as five
m extrusive basalt units in the upper Manassas Ss. and
Bull Run Sh. Manassas Ss. composed of red sandstone,
6800 m . red conglomerate, and minor gray and black siltstone.
total Bull Run shale consists of red and minor gray and black
siltstone and microlaminated calcareous siltstone

Manassas Ss.
the stratigraphic nomenclature of this sequence is

confused with three alternative and overlapping sets
of names for the same units: these are the terms of
Roberts (1922), Lee (1977), and Lindholm (1979).

L

Gettysburg Basin
+200
60

T~ sediments above

basalt poorly known unit with at least red and gray siltstone

Aspers Basalt thin basalt unit

lower Gettysburg Sh. consists of mostly red coarse to
fine clastics: middle Gettysburg Sh. called Heidlersburg
Mb. and consists of black, gray, green coarse to fine
clastics: upper Gettysburg Sh. similar to lower

6700 m Gettysburg Sh.

upper part mostly red, gray, brown, and black coarse to
fine clastics: middle part red, buff, and brown coarse
to fine clastics: lower part red, gray, and black coarse
to fine clastics with minor limestone beds

2000 m New Oxford Fm.

Newark Basin
red, brown, gray, and black fine to coarse clastics:

+500 m Boonton Fm. minor evaporitic beds present: microlaminated beds present
110 m Hook Mt. Basalt tholeiitic basalt consisting of two flows
red, gray, and black fine to coarse clastics:
5w Towaco Fm. microlaminated gray or black calcareous siltstones common
300 m Preakness tholeiitic basalt comsisting of at least three flows
f Basalt &
red, gray, black, and buff coarse to fine clastics:,
170 e Feltville Fu one bed of gray to black limestone near base
130 m Eﬂ g:::%: M. tholeiitic basalt with at least two flows
red, gray, and black coarse to fine clastics:
#3000 m | Passaic Fm. microlaminated gray or black siltstones rare
— )
black, gray, and minor red siltstone: microlaminated
1150 . Lockatong Fn. gray and black siltstones common
:
1800 m Stockton Fm. red, buff, and minor gray coarse to fine clastics
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Fig. 2 (continued)
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CHATHAM GROUP
(Sanford Basin)

1500 m Sanford Fm. brown, red, and minor gray coarse to fine clastics
black and gray fine clastics and minor calcareous beds:
260 m Cumnock Fm. two formerly mined coals (.1 - 1.5 m)
N red, brown, and gray coarse to fine clastics: local
1000 = Pekin Fm thin (.1 m) coal at base ’
CHATHAM GROUP
3000 m (Wadesboro Basin) brown, red, and minor gray coarse to fine clastics
Pekin Fm.
CHATHAM GROUP
(Durham Basin) brown, red, black and gray coarse to fine clastics:
2000 m undifferentiated SOM€ calcareous beds present
DAN RIVER GROUP
+500 m Stoneville Fm. red and gray coarse to fine clastics
+800 m Cow Branch Fm. black and gray fine clastics: many microlaminated beds
Stoneville and
500 m Pine Hall Fms.
700 m Cow Branch Fm. black and gray fine clastics: thin coal near base
700 m Pine Hall Fm. gray, buff, and minor red coarse to fine clastics
Richmond Basin
TUCKAHOE GROUP
4200 m Otterdale Ss. gray and red predominately coarse clastics
670 m Vinita Sh. black and gray coarse to fine clastics: very thin coals
locally present
CHESTERFIELD GROUP
170 o "productive coal black and gray fine clastics some sandstone present:
measures'’ several formerly mined coals at base (.3 - 5 m)
""lower barren black and gray coarse to fine clastics: some red clastics
100 m M
beds and coarse conglomerate locally present
TAYLORSVILLE GROUP
1000 m Cherrydale Fm. red and gray mostly coarse clastics
400 m Falling Creek Fa. black, gray, and green coarse to gine clastics: minor
calcareous beds present as are thin beds of coal
270 m Poorhouse Fm. ray and buff coarse clastics
Scottsburg Basin
700 m undifferentiated black, gray, and buff fine to coarse clastics




TasBLE 1
Distribution of the fish taxa in the Newark. Numbers refer to figure 7.

FORMS PRESENT

""Semionotus tenuiceps group"
""'Semionotus micropterus group"
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RICHMOND BASIN
1 Lower Barren Beds
2 Productive Coal Measures ?
3 Vinita Shales ?
TAYLORSVILLE GROUP
4 Falling Creek Fm. ?
SCOTTSBURG BRASIN
5 undifferentiated
CHATHAM GROUP
6  Pekin Fm.
7 Cumnock Fm. ?
3 "Durham Basin fish bed"
DAN RIVER GROUP
9 1lower mb. Cow Branch Fm.
)

10 upper mb. Cow Branch Fm.
CULPEPER BASIN

11 "Midland fish bed"
12 "Haymarket fish bed"
13 "Millbrook Quarry beds'

GETTYSBURG BASIN
14 New Oxford Fm.
NEWARK BASIN

15 Lockatong Fm.
16 Passaic Fm.
17 Feltville Fm.
18 Towaco Fm.

19 Boonton Fm.

HARTFORD BASIN

20 Shuttle Meadow Fm.
21 East Berlin Fm.

22 Portland Fm. ?
23 upper Portland Fm,

DEERFIELD BASIN

24 Turners Falls Ss.
25 Mt, Toby Cg.

FUNDY GROUP

26 Blomidon Fm.
27 Scots Bay Fm.
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has always posed problems because the Newark lacks the marine fossils
traditionally used in most Mesozoic biostratigraphy. Recently, a number
of authors (Cornet, Traverse, and McDonald, 1973; Cornet and Traverse,
1975; Cornet, ms and 1977; Cousminer and Manspeizer, 1976, 1977;
Dunay and Fisher, 1974; Koob, ms) have partially circumvented this
difficulty by using palynomorph (spore and pollen) assemblages preserved
in both Newark deposits and marine and paralic sediments; from the
data it appears that Newark rocks range from at least Late Triassic
through Early Jurassic in age (Cornet, ms). Terrestrial vertebrates have
also proven useful for correlating the Newark Supergroup with the
European and South African early Mesozoic (Olsen and Galton, 1977).
However, fish are the most common and diverse elements of the Newark
vertebrate fauna, and vertical changes in the composition of fish assem-
blages form the basis for our correlation.

Fishes found in the Newark are abundant and well-preserved. Al-
though the species diversity of the fishes is not yet known, many distinct
taxa can be easily identified from fragmentary material. From overall
fish distribution (table 1), we have been able to discern five biostrati-
graphic zones (table 2) which we use, along with other data, for correla-
tion.

We propose an internal correlation of the Newark which depends
principally on the stratigraphic distribution of morphologically iden-
tifiable types of fish. As in all biostratigraphic correlations, faunal
similarity is presumed to indicate temporal proximity. More specifically,
our correlation assumes: (1) the characters used to discriminate among
fish taxa evolved only once; (2) the time needed for taxa to disperse
among basins was small compared to the duration of the biostratigraphic

R TABLE 2
Informal fish zones of the Newark Supergroup

Dictyopyge zone
Guide fossil: Dictyopyge macrurus (W. C. Redfield)
Type area: Richmond Basin
Range in type area: Lower Barren Beds — Vinita Shales

Diplurus newarki zone
Guide fossil: Diplurus newarki Bryant
Type area: Newark Basin
Range in type area: ?Stockton — Lockatong

“Semionotus tenuiceps group” zone
Guide fossil: fish similar to Semionotus tenuiceps Agassiz
Type area: Deerfield Basin
Range in type area: lower Turners Falls Sandstone

“Semionotus micropterus group” zone
Guide fossil: fish similar to Semionotus micropterus (Newberry)
Type area: Hartford Basin
Range in type area: Shuttle Meadow Formation — ?East Berlin
Formation

“Semionotus elegans group” zone
Guide fossil: fish similar to Semionotus elegans (Newberry)
Type area: Newark Basin
Range in type area: upper Boonton Formation
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zone they define; (3) the variability of physical and ecological factors
among basins was not sufficient to bias the composition of living faunal
associations; (4) taphonomic bias in the fossil assemblages is consistent
over major sequences of fish-bearing units; (5) the existing collections of
fish from lake sediments are adequate samples of the Newark fossil
record. Whether the time-stratigraphic value attached to the proposed
fish zones is robust with respect to the above assumptions is uncertain.
However, the data derived from the fish are compatible with the more
or less independent palynologic and reptile footprint data, as well as
independent paleomagnetic evidence and radiometric dates.

The correlations are not proposed as definitive; they are working
hypotheses for further analysis, to be tested by additional fossil collecting
and evidence from independent sources. In this way we hope to put the
tremendous volume of Newark strata into a preliminary stratigraphic
perspective while more work is in progress. To this end, we are currently
studying large samples of newly collected Newark fishes from areas in
which there is excellent physical stratigraphic control. This will allow
fine-scale analysis of faunal change and will also supply a wealth of data
on which a more refined regional correlation may eventually be based.

Fig. 3. Fishes of the Dictyopyge zone: (A) Dictyopyge macrurus (adapted from
Schaeffer and McDonald, 1978); (B) Cionychthys ct. greeni (adapted from Schaeffer,
igg;, and YPM 7936); (C) Tanaocrossus (drawn from AMNH 5700 figured in Schaeffer,

).






