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INTROD UCTI ON 

Richly fossiliferou s be d s ex posed along 
the northern edge of Johnson Po int, south 
shore of the Neuse River (F igure 11. have 
been the focus of severa l recent studies 
(Miller, 1986a, 1986b ; Zullo and Miller, 
1986; Woods, 1987; Miller and DuBar, 
1988). The locality was fir st described by 
DuBar et al. (1974, p. 111) as the site of an 
extens ive Crepitlula Jornicata biostrome 
within the J ames City Fo rmat ion. Because 
of the int e re st being la vished on the local
ity it is import ant to have a catalogue avail
able of all the megafossil r emai ns that have 
been collected to da te. Mor eover, in a geo
graphic area wher e fossil loc a lities in river 
banks are notorio usly e vanescent. full 
documentaion of specie s occ urrences at 
significant site s like Jo hnson Point is 
clearly desirable. Th e p urpose of my note 
is to provide thi s documentation in the 
form of a strati gra ph ic checklist (Table 1) 
together with illustrat ions of the more com
mon sp ec ies (Pl ate 1 ). The list includes 
rare fauna! elemen ts not reported in 
paleoecologic studies (Zullo and Miller, 
1986; Miller and DuB ar , 1988). Illustrat ions 
should b e u seful in t he recognition of 
J a me s City beds in isol ate d outcrops in the 
Neu se River valley. All fossi ls in this list 
cam e from a serie s of one-litre bulk sedi
ment sampl es ta ken from one part of the 
outcrop in 1982 a fte r undercutting of the 
river bank had exposed unweathered 
bed s. Th e a im at that t ime was to sample 
each bedding uni t prese nt in the fresh ex
posure . Figure l sho ws the sampled s~c
tion and Table 1 contain s fossil inventories 
for each of the sam ples. Add itional collect
ing in this w ay n o doub t wo u ld lengthen 
the roster, but the pre sent compilation at 
least provide s a prelimin ary c hecklist. 

STRATIGRAPHI C CONTEXT 

Regional. - Th e James City Fo rmation was 
nam e d by DuBar and So lliday (1963), who 
des ignated the river bank e xpo su res near 
Grantham as the type section (Fi gure 11. 
Th ey r e ga rd ed the uni t as possib ly 
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Pliocene in age, being situated unconform 
ably below the Pleistocene Flanner Beach 
Formation. Later work on foraminiferids 
and mollusks showed the type James City 
to be early Pleistocene (DuBar et al., 1974). 
This age revision has been confirmed sub
sequently by multiple lines of evidence 
(Blackwelder, 1981a; McCartan et al., 
1982). The James City is usually consid
ered time-equivalent with the Waccamaw 
Formation in southeastern North Carolina 
and northeastern South Carolina, and with 
the Caloosahatchee Formation in Florida. 
However, Cronin et al. (1984, p. 45-46\ pro
posed recently that the James City may be 
slightly younger (1.3-0. 7 Ma) than the main 
part of the Waccamaw. The outdated term 
"Croatan Formation" has been applied to 
James City equivalents exposed in the Lee 
Creek phosphate mine 40 km to the north 
in Beaufort County (see Ray, 1983). 

General depositional environment of the 
James City in its type area was a shallow, 
subtropical marine bay having fairly open 
communication with the ocean (DuBar and 
Howard, 1969; DuBar et al,, 1974; Black
welder, 1981b). More restricted estuarine 
facies appear to be preserved at the Foun
tain quarry locality, Pitt County, described 
by Snyder and Katrosh (1979); a deeper 
water. bay-center facies crops out at an 
isolated downstream locality on the Neuse 
River near Dam Creek, Craven County 
(Fallaw and Wheeler, 1969, p. 52 and Plate 
4, Fig. 1; Miller, 1985, Zullo and Miller, 
1986). These deposits accumulated during 
an early Pleistocene high stand of sea level 
to approximately + 25 m MSL, which 
Blackwelder (1981 b, Fig. 21 attributed to a 
warm period occurring between two gla
cial pulses recognized in South America. 
The onset of cooler marine climates in the 
Western Atlantic Ocean and regression of 
the shelf sea terminating the James City 
depositional cycle appear to have resulted 
in extinction of roughly 17% of the mollusks 
listed here (see Blackwelder, 1981b; Stan 
ley. 19861. Extinct species are designated 
with an asterisk in Table 1 and discussed 
below. 
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Figure 1. Location of Johnson Point in North Carolina Coastal Plain, showing strati
graphic section sampled in 1982. (Sample numbers same as those used in Table 1. River 
level is approximately mean sea level.) 

Johnson Point Section. - The locality ex
tends from the end of County Road 1164 
(from which it can be eas ily reached ) to the 
tip of Johnson Point, in a low vertical 
mudstone bank. Sediments are mostly 
medium bluish gray (5 B 5/ 1) to olive gray 
(5 Y 3/2), slighty indurated, shelly sandy 
mudstone to siltstone containing up to six 
shelly interbeds eac h about JO cm thick. 
The only visible stratificat ion is in the form 
of these laterally discontinuous shelly ac
cumulations. Many ep ibenth ic-attached 
and endobenth ic bivalves are in living po
sitions or only slightly disturbed indicating 
that the fossil deposits are largely autoch
thonous (Figure 2). 

Johnson Point is notable for the occur
rence of a well perserved biost rom e in the 
lower 1.0 to 1.5 m of the ex posure consist
ing of stacks of the slipper snail, Crepidula 
Jornicata (Figu re 2a). DuBar et al. (1974, p. 
111) were the first to describe this fossil 
shell bank, which extends for 150 m along 

the outcrop face. The Crepidula biostrome 
(Table 1, samples 1 and 2) is succeeded by 
a slighty coarser mudstone bed rich in en
dobenthic bivalves and varied carnivo
rous /scavenging gastropods (samples 3 and 
4). This bed contains many A nadara 
aequicostata with valves still conjoined 

(Figure 2b), as well as occasional clumps of 
Ostrea sculpturata. Population-le vel pat
terns within the Crepidula buildup have 
been described in detail by Woods (1987). 
The demise of the biostrome and replace
ment by a more diverse assembly of 
benthic organisms resulted from gradual 
habitat alteration and increa se in environ
mental heterogeneity , possibly owing to 
local shoaling of the seafloor (Miller and 
DuBar, 1988). 

Thi s is the type locality for the newly de
scribed balanid barnacle, Balanus neusen
sis Zullo and Miller, 1986 (Plate 1, fig. 20), 
which ap pear s to have biostratigraphic po
tential in correlating early Pleistocene 
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Table I. List of foss ils from th e J ames City Formation a t J ohn son P oint. Sampl e num be rs 
refer to F igure 1. Coun ts ar e spe cimen ta llie s correc ted to e stim at e num ber s of indi vidual 
organisms (e. g., for b iva lves I be ak frag ment = 1/2 indi vidu al). Becau se of mode of p re
servation (e.g., d ismem be red zoaria of fragile br yozo an s), abundan ce of certai n or 
ganisms given as: A , ab und ant; C , com mon ; R , rare. Ex tinct taxa indic ated with*. 

TAXA 

GASTROPODA 
Cycloslremiscus ob/iquistriatus (H. C. Lea , 1843)* 
Vermicularia cf. knorrii (Deshayes, 1843) 
Certthiopsis emersoni (C. B . Ad ams , 1838) 
C. iiinca Olsson & Ha rbison , 1953* 
Seila adam si (H . C. Lea. 1845) 
Triplwra dupliniana (Olsson, 1916)* 
Triphora s p. 
Epitoniwn apiculatum (Dall, 1889) 
Melanellci conoidea Kurtz and Stimpson, 1851 
M. intermedi.a (Cantraine, 1835) 
?Mela11ella sp. 
Crepidula.fornicCLta (Linne, 1758) 
C. convexa Say, 1822 
C. picma Say, 1822 
Crepidula sp. 
Poli 11 ices sp. 
Urosalpinx cinerea (Say, 1822) 
Anachis fofresnayi (Fische r a nd Bernard i, 1856) va r. 
A. obesa IC. B. Adams, 1845) 
Ancicliissp. 
Mitrellc1 lunata (Say , 1826) 
Busycoii sp . 
Nassariusa lbus (Say, 1826) 
Olivella sp. 
Prunwnsp. 
Hyalinasp. 
? Turridae ind et. 
B00011enseminuda(C . B. Adams, 1837) 
B. impressa.(Say , 1821) 
Odostomia conoide a (Brocchi, 1814) 
Odostomia sp. 
?Odostomia sp. 
Turbonilla (Chemni tzi u) sp. 
T. (Pyrgiscus) sp . A 
T. (Pyrgiscus) sp. B 
Ringicula sp. 
Acteocina candei (Orbigny, 1842) 

BIVALVIA 
Nucula proxima Say, 1822 
Nuculana acuta (Conrad, 1832) 
Yoldialimawla(Say, 1831) 
Anadora aequisc ostcttn (Conrad, 1845)* 
Noetict limula (Con rad, 1832)* 
Modiolus sp. 
Argopecten eboreus (Conrad, 1833)* 
Ostrea sculpturata Conrad, 1840* 
Pan1ilucina multilineata (Tuomey and Holmes, 1857) 
Diplodo11 ta sp. 
Bor11ia longipes (Stimpson, 1855) va r . 
Ensitellops pt·ote:tta (Conrad, 184 l ) 
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Spisula sp. 
Mulinia lateralis (Say, 1822) 
Ensis sp. 
Tellina aff. te:rana Dall, 1900 
Cumingia telli1wides (Con rad, 1831) 
Abra aequalis (Say, 1822) 
Mercenaria permagna (Conrad, 1838)· 
Calloardia sayana (Conrad, 1833) 
Sphenia sp. * 
Corbula conradi Gardner, 1943* 
Hiatella arctica (Linne, 1767) 

POLYP L ACOPHORA 
Chaetopleura sp. 

CRUSTACEA 
Bala nus spp. 
Brachyura indet. 

BRYOZOA 
Terebr ipora sp . 
Spath ipora sp. 
Electra sp. 
Cyclocolposa perforata Ca nu and Ba ssler, 1923 
Cribril i na punctata (Ha ssall, 1841) 
Celleporaria cf. albirostr is (Sm itt. 1873) 
Hippopor in a cL pertusa (Espe r , 1796) 
Hipp orpre ll<t cf. gorgonensi s Hastings, 1930 

DEMOSPONGIAE 
?Cliona sp p. 

POLYCHAETA 
Polydora spp. 
?Hydroides sp . 

SCLERACTINIA 
Septas trea sp . 

ECHINOIDEA 
Clypeasteroida indet. 

PISCES 
shark teeth 
small teleost vert ebr ae 

gopecten eboreus, and Merc enaria per
niagna are the mollu sks norm ally recov
ered when surface -pickin g is the sole 
me ans of collection. Work s consulted in 
the determin at ion of mollu sk species in
cluded: Tuom ey and Holm es, 1857; Gard
ner , 1943, 1948; Olsson and H arb ison, 1953; 
Wall e r , 1969; Abbott , 1974; Blackw elder, 
1981c. 

Bed s exposed at John son Point ar e with
in Bl ac kw elder 's (1981c) mollu scan zone 
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M3. or Glycymeris subovata-A nadara 
ovalis Interval Zone (defined as the inter
val between last appearance of G. sub
ovata and first appearance of A. ovalisl. 
Zone M3 delineates the Windyan Substage 
of the Colerainian Stage, regional chrono
stratigraphic divisions of the Late Ceno zoic 
in the Atlantic Coastal Plain (Blackwelder, 
1981c, T ext -fig. 1), Several extinct bivalves 
restricted to the Colerainian in the 
Carolinas occur at Johnson Point: Anadara 
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aequicostata. Noetia limula. Ostrea 
sculpturata, and Mercenaria pennagna 
(see Plate 1). Th e extinct scallop Argopec
ten eboreus, which is rare in samples, 
ranges th rou gh the Burwellian (includes 
the upper pa r t of the Yorktown Forma
tion) and Cole rainian stages. Other extinct 
bivalves in the checklist with unknown 
stratigraphic durations are Corbula con
radi and a po ss ible new species of Sphenia 
(Plate 1). In addi t ion , three species of small 
sna ils ap parentl y are extinct: Cyclos
tremiscus obli quistriatus , Cerithiopsis 
vinca, and Trip hora dupliniana. 
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PLATE 1 
Figures 

1. Crepidulafornic ata (Linn e , 1758). Interior view, female or sexually transitional shell , 
38 mm in len gth. 

2. Nassarius albus (Say, 1826). Height 16 mm. 
3. Anachis lafresn ay i (Fischer and Bernardi, 1856) var. Height 19 mm. 
4. Urosalpinx cin erea (Say , 1822). Height 16 mm. 
5. Boonea seminu da (C. B. Adams, 1837). Height 11 mm. 
6. Melanella conoi dea (Kurtz and Stimpson, 1851). Height 9 mm. 
7. Anachis obesa (C. B. Adams, 1845). Height 11 mm. 
8. Crepi du la p lan a Say , 1822. Interior view, 24 mm in length. 
9. Anadara aequicostata (Conrad, 1845). Interior of right valve, length 54 mm. 

10. Nuculana acuta (Conrad , 1831). Interior of left valve, length 11 mm. 
11. Noeti a limu la (Conrad , 1832). Exterior of left valve, length 60 mm. 
12. Spheni a sp. Ex terior of broken right valve, length IO mm. 
13. Mercenari a permagna (Conrad, 1838). Exterior ofright valve, length 100 mm. 
14. Mulina lateral is (Say, 1822). Interior of left valve , length 15 mm. 
15. Abra aequali s (Say , 1822). Exterior of left valve, length 18 mm. 
16. Ostrea sculpturata Conrad , 1840. Exterior or right valve, length 79 mm. 
17. Corbula conradi Gardner, 1943. Interior of right valve, length 13 mm. 
18. Cycl ocolposa perJorata (Canu and Bassler , 1923). Field of view is about 4 mm wide. 
19. Spath ipora (small ) and Polydora (large) borings. Field about 3 mm wide. 
20. Bala nu s neusensis (Zullo and Miller, 1986). Cluster length 57 mm, height 32 mm. 
21. ?Cli ona borings in Noetia shell. Individual openings are approximately 1 mm in diam

ete r. 



No. 3 

.,. 
/ 

17 

2 

James City Formation Megafossils 

3 

PLATE I 

99 

6 8 

7 

. -



100 Tulane Studies in Geology and Paleontology Vol. 22 

DUBAR, J. R.. and J. F. HOWARD. 1969 
Paleoecology of the J ames City Formation 
{Plio-Pl eistocene?J Neuse River estuary, 
North Carolina: Geo!. Soc. Amer. , Abst ract s 
with Programs, part 4, p. 20. 

DUBAR, J. R., and J. R. SOLLIDAY, 1963, 
Stratigra phy of the Neogene depos its, lower 
Neuse Estuary, North Carol ina: Southeast. 
Geo\., v. 4, p. 213-233. 

DUBAR. J. R., J. R. SOLLIDA Y, and J. F. 
HOWARD, 1974, Strat igraph y a nd mor phol
ogy of Neogene deposits, Neuse River es
tuary. North Carolina, in R. Q. OAKS, JR. 
and J. R. DUBAR (eds.), P ost-Mioce ne 
Stratigraphy, Central an d Southern Atlantic 
Coastal Plain, Utah State Univ. Press, 
Logan. p. 102-122. 

FALLAW, W., and W. H. WHEELER, 1969. 
Marine fossiliferous Pleistocene depos its in 
sout he astern North Carolina: Southeast . 
Geo!., v. 10, p. 35-54. 

GARDNER, J.. 1943, Mollusca from the 
Miocene and lowe r Pliocene of Virginia and 
North Carolina. Part 1. P elecypoda: U .S. 
Geo\. Survey, Prof. Paper 199-A, 178 p. 

GARDNER, J. , 1948, Mollusca from the 
Miocene and lower Pliocene of Virginia and 
North Carolina. Part 2. Scaphopoda and 
Gastropoda: U.S. Geo\. Su rvey, Prof . Paper 
199-B, 310 p. 

MCCARTAN, L., J. P. OWENS. B. W. 
BLACKWELDER, B. J. SZABO. D. F. MIT
TERER, and J. F. WEHM!LLER, 1982, 
Comparison of amino ac id racernization 
geochronomelry with lithostratigraphy, bio
stratigraphy, uranium-ser ies cora l dating, 
and magnetostratigrap hy in the Atlantic 
Coastal Plain of the sou the as tern Unit e d 
States: Quat. Res., v. 18, p. 337-359. 

MILLER, W., Ill, 1985, The Flanner Beach For
mation (middle Pleistocene) in eastern North 
Carolina: Tulane Stud. Geol. P aleont. v. 18, 
p. 93-122. 

MILLER , W., Ill, 1986a, Paleoecolog y of 
benthi c community replacement : Letha ia, v . 
19, p. 225-231. 

MILLER , W., Ill , 1986b, The rise and fall of 
local ecosystems: tow a rd a theory of commu
nit y repla cement: North Amer. Pal eont. 
Conv. IV, Abstracts with Program s, A32. 

MILLER, W., Ill , and J . R. DUBAR , 1988, Com 
munity replacement of a Pleistocene Cre
pidula biostrome: Lethaia . v. 21. p . 67-78. 

OLSSON , A. A., and A. HARBISON, 1953, 
P liocene Mollusca of Southern F lor ida : 
Acad. Nat. Sc i. Philadelp hia, Mono graph 8, 
457 p . 

RAY, C. E. (ed.) , 1983, Geology and pa leontol
ogy of the Lee Creek mine, Nor th Caro lina, 
I: Smithson. Contr;b. Paleobiol. 53,529 p . 

SNY DER , S. W., and M. R. KATROSH. 1979, 
An exposu re of margina l marine P leis tocene 
se dim en ts, Pill Coun ty, North Carol ina: 
South east. Geol., v. 20, p. 247-259. 

STANLEY , S. M., 1986, An atomy of a reg ;onal 
ma ss extinction: Plio-P leist ocene de cimation 
of the Wes tern Atlant ic bivalve fauna: 
Pal a ios, v. 1, p. 17-36. 

TOUMEY , M., and F. S. HOLMES , 1857, 
Pleiocene Fo ss ils of Sou th -Carolina, J ames 
and Williams Printers, Charleston, 152 p. 

WALLER , T. R. , 1969, The evolut ion of the Ar 
gopecten gibbus stock (Mollusca: Bivalvia ), 
with emphasis on the Ter tiar y and Quater 
nary spec ies of easte rn North America: 
Paleont. Soc. Memoir 3, 125 p. 

WOOD S, D . M., 1987, The pa leoecology of Cre
pidula (Gastro poda) beds, J ames City For 
mation (P leistocene ), North Carolina: Un 
publ. M. S. the sis, Tulane Univ., 119 p. 

ZULLO , V. A. , and W. MIL LER, Ill , 1986, Bar
nacl es (Cirrip edia: Balanidae) from the 
lower Pl eistocene James City Formation . 
Nort h Carolina , with the description of a new 
species of Bala-nus da Costa: Pro c. Biol. Soc. 
Wash ;ngton, v. 99, p. 717-730. 

Decemb er 28, 1989 


