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Abstract

Several thousand fossils recovered from dredge deposits occurring on Dauphin Island, Alabama, USA
include teeth, otoliths, spines and other skeletal remains of chondrichthyan and osteichthyan fishes. Fifty-
two unequivocal fish taxa have been identified from these remains, and the assemblage represents the
most diverse Pliocene fish fauna recovered from the northern Gulf Coastal Plain of the USA. The species
composition of the paleofauna indicates that the fishes inhabited a subtropical estuarine environment with
nearby marine influence. This paleoenvironmental scenario is similar to that of present-day Mobile Bay,
indicating that the Early Pliocene shoreline of Alabama was located several kilometers south of its present
location. Additionally, the species occurring in the Gulf of Mexico at that time, with few exceptions, still
inhabit these waters.
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Introduction

Neogene marine fish fossils remain poorly documented from within the Gulf Coastal Plain of the USA, and
the only published accounts of such remains include those of Ebersole et al. (2017) and Stringer et al.
(2020, 2023). Those fossils were derived from offshore sands that were subsequently dredged and
deposited on Dauphin Island (Mobile County, Alabama, USA) as part of beach nourishment efforts in 2016
(Stringer et al. 2020, 2023). Ebersole et al. (2017) identified a diodontid tooth plate and 11 chondrichthyan
taxa from these dredged deposits, including teeth from the extinct sharks Cosmopolitodus hastalis
(Agassiz, 1838) and Hemipristis serra Agassiz, 1835. Ebersole et al. (2017) believed these remains to be
of Early Pleistocene age, but subsequent investigations by Stringer et al. (2020, 2023) posited that the
fossils are instead Pliocene in origin based on additional data collected from the site.

Stringer et al. (2020) reported 250 fossil otoliths collected from the east end of Dauphin Island that
represented 22 osteichthyan taxa. From a much larger sample of 3,840 otoliths, Stringer et al. (2023)
identified 12 additional bony fish taxa from the same site. Each of the taxa reported by Ebersole et al.
(2017) and Stringer et al. (2020, 2023) represented new Neogene occurrences within the northern Gulf
Coastal Plain strata of the USA.

Herein we report an additional 13 unequivocal taxa from skeletal remains (i.e., teeth, spines, and bony
elements) that were derived from the dredged deposits on Dauphin Island. The combined list of species
reported from the Dauphin Island Pliocene sediments now includes 52 unequivocal chondrichthyan and
osteichthyan taxa. This assemblage offers a unique glimpse into the paleobiodiversity and
paleoenvironment of coastal Alabama during the Pliocene, as well as on the paleobiogeography of the
various species identified.
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Geographical & geological settings

The specimens described herein were derived from dredged sands that were deposited as part of beach
renourishment efforts in two locations on Dauphin Island, Mobile County, USA (Fig. 1). The first collection
site is at the east end beach on the island and was designated by Stringer et al. (2020) as site AMb-2. The
second site, Pelican Island (known colloquially as “Pelican Peninsula’ because it is now a southern
extension of Dauphin Island), is designated herein as site AMb-3. Nearly all of the sand that comprises site
AMb-2 was dredged from an offshore borrow area located approximately 8 km south of the site, in the Gulf
of Mexico (Forrest-Vandera et al. 2011, Stringer et al. 2020). In 2016, approximately 275,000 cubic meters
of sand was dredged from the borrow area and deposited in several locations on site AMb-3, and
subsequently pumped onto site AMb-2 (Steve Jones, pers. comm. 2023). Stringer et al. (2020) were able to
determine an Early Pliocene (Zanclean) age for the dredged sands on site AMb-2 based on 1) the
occurrence of the extinct chondrichthyan taxa Cosmopolitodus hastalis (Agassiz, 1843) and Hemipristis
serra (Agassiz, 1835) (both of which have a Miocene to Early Pleistocene range; see Cappetta 2012,
Ebersole et al. 2017), and 2) the absence of the extinct bivalve Rangia johnsoni (Dall, 1892) within the shell
hash at the site. In the Gulf Coastal Plain of the USA, the last occurrence of R. johnsoni marks the
Miocene-Pliocene boundary, a stratigraphic relationship that has been well-defined in southeastern
Mississippi, USA by Starnes & Berry (2017) and Stewart & Starnes (2017). Stringer et al. (2020, 2023)
suggested the fossils from site AMb-2 were likely derived from an offshore lag of the Graham Ferry
Formation, which is the only Pliocene lithostratigraphic unit currently recognized at the surface or shallow
subsurface of Alabama and Mississippi (Starnes & Berry 2017, Stewart & Starnes 2017, GSA 2018,
Stringer et al. 2020). However, because the fossil specimens collected from sites AMb-2 and AMb-3 were
derived from dredged sands and not found in situ, Stringer et al. (2020, 2023) suggested they were either
derived directly from the Graham Ferry Formation or an offshore age-equivalent deposit. Whereas the base
of the Graham Ferry Formation is well-defined by the absence of R. johnsoni (and its presence in the
underlying Pascagoula Formation), Stewart & Starnes (2017) noted that the top of the unit had been
truncated by a series of Pleistocene stream and coastal terraces. Although a majority of the Graham Ferry
Formation resides within the Zanclean, it is currently unclear how much, if any, of the top of the unit
extends into the Piacenzian (Stringer et al. 2023).
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fig. 1. Location of sites AMb-2 and AMb-3 on Dauphin Island, Mobile County, USA. A) Approximate location of Dauphin Island
and the borrow area in the Gulf of Mexico, USA. B) Close-up of Dauphin Island showing the locations of sites AMb-2 and

AMb-3.
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Material & methods

All of the specimens described herein were surface collected from sites AMb-2 and AMb-3 or were picked
directly from bulk matrix samples collected from both sites. Surface specimens were collected either by the
senior author (JAE) or numerous residents of Mobile County (see Acknowledgements) and subsequently
donated to McWane Science Center (MSC) in Birmingham, AL, for inclusion in this study. Approximately 23
kg of screened shell hash was collected by the senior author (JAE) between the years 2018 and 2023. To
collect this shell hash, beach sand was screened through a 0.5 mm mesh, and the resulting concentrate
was picked under magnification in the laboratory at MSC. Skeletal remains recovered from sites AMb-2 and
AMb-3 were identified through direct comparisons with extant comparative specimens housed in the
collections at MSC and the South Carolina State Museum (SC) in Columbia, USA. In the event no
comparative material was available for a specific taxon, fossil specimens were compared to those
published in the literature (see references cited herein). The classification scheme utilized herein generally
follows that of Nelson et al. (2016), but any deviation from this work is noted and explained. Taxonomic
authorities for genera and species follow Fricke et al. (2021), whereas those for orders and families follow
van der Laan et al. (2014, 2017, 2018). Specimens were photographed with a Nikon D-80 camera with
Tamron macro-lens. To account for depth of field, specimens were photographed from several focal
lengths and the resulting photographs were merged in Adobe Photoshop v. 22.5.9 utilizing the software’s
auto-align and auto-blend functions. All fossil specimens listed and described herein are permanently
accessioned into the collections at MSC.

Institutional abbreviations

MSC McWane Science Center, Birmingham, Alabama, USA
SC South Carolina State Museum, Columbia, USA

Systematic relationships of the taxa treated below

class CHONDRICHTHYES Huxley, 1880

subclass Euselachii Hay, 1902

infraclass Elasmobranchii Bonaparte, 1838

division Selachii Cope, 1871

superorder Galeomorphi (sensu Nelson et al., 2016)

order Lamniformes Garman, 1885

family Lamnidae Bonaparte, 1835

genus Isurus Rafinesque, 1810
species Isurus paucus Guitart Manday, 1966

order Carcharhiniformes Compagno, 1973

family Carcharhinidae Jordan & Evermann, 1896
genus Carcharhinus Blainville, 1816
species Carcharhinus acronotus (Poey, 1860)

species Carcharhinus brachyurus (Giinther, 1870)

species Carcharhinus limbatus (Valenciennes, 1839)

genus Rhizoprionodon Whitley, 1929
species Rhizoprionodon cf. terraenovae (Richardson, 1836)

order Carcharhiniformes Compagno, 1973

family Sphyrnidae Bonaparte, 1840

genus Sphyrna Rafinesque, 1810
species Sphyrna mokarran (Ruppell, 1837)

division Batomorphi Cappetta, 1980

order Myliobatiformes Compagno, 1973

species Myliobatiformes indet.

family Myliobatidae Bonaparte, 1835
subfamily Rhinopterinae Jordan & Evermann, 1896
genus Rhinoptera Cuvier, 1829
species Rhinoptera aff. bonasus (Mitchill, 1815)

class OSTEICHTHYES Huxley, 1880

subclass Actinopterygii (sensu Goodrich, 1930)

unranked Neopterygii Regan, 1923

division Teleosteomorpha Arratia et al., 2004

subdivision Teleostei Miiller, 1845

supercohort Teleocephala de Pinna, 1996

unranked Clupeocephala Patterson & Rosen, 1977
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cohort Otocephala (sensu Nelson et al. 2016)

superorder Ostariophysi (sensu Nelson et al. 2016)

series Otophysi (sensu Fink & Fink, 1981)

subseries Siluriphysi Fink & Fink, 1996

order Siluriformes Cuvier, 1816

suborder Siluroidei (sensu Nelson et al. 2016)
superfamily Arioidea (sensu Nelson et al. 2016)
family Ariidae Bleeker, 1858

subfamily Ariinae Bleeker, 1858

genus Ariopsis Gill, 1861
species Ariopsis felis (Linnaeus, 1766)

cohort Euteleostei Rosen, 1985

superorder Acanthopterygii Greenwood et al., 1966

series Percomorpha (sensu Nelson et al., 2016)

subseries Ovalentaria Smith and Near, 2012

order Istiophoriformes Betancur-R et al., 2013

family Sphyraenidae Rafinesque, 1815
genus Sphyraena Artedi, 1793
species Sphyraena sp.

order Scombriformes Rafinesque, 1810b

suborder Scombroidei Bleeker, 1859

family Trichiuridae Rafinesque, 1810
subfamily Trichiurinae Rafinesque, 1810
genus Trichiurus Linnaeus, 1758
species Trichiurus lepturus Linnaeus, 1758

order Scombriformes Rafinesque, 1810

suborder Scombroidei Bleeker, 1859

family Scombridae Rafinesque, 1815
subfamily Scombrinae Rafinesque, 1815
genus Scomberomorus Lacépéde, 1801
species Scomberomorus sp.

order Spariformes (sensu Nelson et al., 2016)

family Sparidae Rafinesque, 1818
genus Archosargus Gill, 1865
species Archosargus aff. probatocephalus (Walbaum, 1792)

order Tetraodontiformes Berg, 1940

suborder Balistoidei Rafinesque, 1810

family Balistidae Rafinesque, 1810
species Balistidae indet.

Systematic paleontology

Isurus paucus Guitart Manday, 1966

material examined

N = 1: MSC 43077 | Fig. 2A-C

description
The specimen is an upper left lateral tooth that has a low, broadly triangular, and distally inclined main

cusp. The labial and lingual crown faces are convex, but the lingual face is significantly more rounded. In
labial or lingual views, the mesial cutting edge is slightly sinuous but overall moderately convex. The distal
cutting edge is straight but curves sharply basally to a short, oblique shoulder. The cutting edges are
smooth and continuous along the entire crown. The enameloid is smooth and devoid of ornamentation. The
root lobes are divergent and angular, and the interlobe area is shallow and U-shaped. A faint lingual
nutritive groove is visible under magnification, and two nutritive foramina occur on a low lingual root
protuberance.

remarks

Specimen MSC 43077 was compared to teeth within several sets of extant Isurus jaws at SC and MSC. Of
six jaws available to us, four were I. oxyrinchus Rafinesque, 1810a (MSC 42608, SC86.186.2,
SC2020.53.11, SC2020.53.15) and two |. paucus (SC2020.53.22, SC2020.53.24). Although the total
lengths of the individual sharks are unknown, the jaws are of variable sizes that reflect ontogeny. Based on
these extant specimens, the fossil tooth is from a lateral position, as the crown is rather broad, the apex is
distally directed, and the root lobes are short and widely diverging. Additionally, MSC 43077 represents an
upper lateral file, as crowns from the equivalent lower files of Isurus are narrower and erect. In terms of
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specific morphological features, those of MSC 43077 are most consistent with upper lateral teeth of I.
paucus, as all have a broad-based crown with convex mesial cutting edge, and apex that appears distally
curving. In contrast, upper lateral teeth of I. oxyrhinchus are comparatively narrower, the mesial edge is
much straighter, and the cusp apex is not distally curved. Tooth MSC 43077 is superficially similar to upper
lateral teeth of Carcharhinus brachyurus (Gunther, 1870) but is quite easily distinguished by its smooth
(versus serrated) cutting edges (see below).

Carcharhinus acronotus (Poey, 1860)

material examined
N = 1: MSC 44439 | Fig. 2D-F

description
The tooth is from an upper right lateral tooth file. The specimen has a short and triangular main cusp that is

distally inclined, with the lingual crown face being strongly convex and the labial face virtually flat. The
distal cutting edge on the main cusp is straight, whereas the mesial cutting edge is slightly convex. The
tooth exhibits mesial and distal heels, with the distal heel being convex and separated from the remainder
of the cutting edge by a distinct distal notch. The mesial heel is convex, albeit less so than the distal heel,
and is not well delineated from the mesial cutting edge. Instead, the mesial heel and mesial cutting edge
are separated by an indistinct depression. The cutting edge is continuous across crown width, and the
serrations are coarsest basally but become finer towards the apex. The root is higher on the lingual face
and has a triangular upper margin. The root lobes are rounded and divergent, and the interlobe area is
shallow and V-shaped. A shallow nutritive groove is located on the lingual root face and forms a distinct
basal notch.

remarks

The tooth in our sample compares very well to those in the upper right posterolateral files of an extant
Carcharhinus acronotus dentition we examined (SC96.77.7). The specimen can be distinguished from
upper lateral teeth of other extant Carcharhinus species from the northern Gulf of Mexico, USA by having a
combination of evenly and finely serrated cutting edges (versus very coarse, or coarse basally but fining
apically), a poorly differentiated mesial heel (versus uniformly convex mesial edge), and a finely serrated
distal heel (versus denticulated or coarsely serrated) that is separated from the distal cutting edge by a
distinct distal notch (as opposed to being contiguous with highly concave transition to the distal cutting
edge).

Carcharhinus brachyurus (Gunther, 1870)

material examined
N = 2: MSC 42713, MSC 43084 | Fig. 2G-L

description
MSC 42713 has a tall and triangular crown. The crown has a strongly convex lingual face and a weakly

convex labial face. In labial or lingual views, the mesial cutting edge is evenly convex, whereas the distal
cutting edge is slightly concave. Together, these cutting edges result in the crown apex having a distinctive
distal hook. The crown has a flat distal heel that intersects the main cusp at almost a 110° angle, and a thin
and elongated mesial shoulder is not well delineated from the remainder of the mesial cutting edge. The
cutting edges are distinctly serrated, with the coarsest serrations occurring medially on both sides of the
crown. In mesial or distal views, the crown apex has a conspicuous labial curvature and the mesial and
distal cutting edges are uniquely concave. The root is higher on the lingual face and has an evenly convex
upper margin. The root lobes are rounded and strongly divergent. A robust lingual root protuberance is
bisected by a deep nutritive groove that forms a basal notch.

MSC 43084 exhibits a mesiodistally narrow, triangular cusp. The lingual face is strongly convex, whereas
the labial face is relatively flat. In labial or lingual views, the mesial cutting edge is distinctly convex except
for a concave portion at the base. The distal cutting edge is more sinuous than the mesial edge, as it is
concave at the base and convex towards the apex. The crown has elongated mesial and distal shoulders
that thin towards the mesial and distal edges. The crown enameloid is smooth and the tooth has
continuous cutting edges that are uniformly serrated and extend to the crown base. The root lobes are
rounded and extremely divergent, and the distal root lobe is longer than the mesial lobe. A prominent
lingual root protuberance is bisected by a deep nutritive groove that forms a distinct basal notch. The
interlobe area is shallow and V-shaped.

© www.pecescriollos.de 2024 - ISSN 2748-8721



PALEOICHTHYS 8:1-20(2024) 6

fig. 2. Pliocene galeomorph teeth from Dauphin Island, Mobile County, Alabama, USA. A-C) MSC 43077, Isurus paucus upper
left lateral tooth in A) lingual, B) labial, and C) mesial views. D-F) MSC 44439, Carcharhinus acronotus upper right lateral
tooth in D) lingual, E) labial, and F) mesial views. G-I) MSC 43084, Carcharhinus brachyurus upper right lateral tooth in
G) lingual, H) labial, and I) mesial views. J-L) MSC 42713, Carcharhinus brachyurus lower left lateral tooth in J) lingual,
K) labial, and L) mesial views. M-O) MSC 43083.1, Carcharhinus limbatus upper left lateral tooth in M) lingual, N) labial,
and O) mesial views. P-R) MSC 43491.1, Rhizoprionodon cf. terraenovae upper right lateral tooth in P) lingual, Q) labial,
and R) mesial views. S-U) MSC 43491.2, Rhizoprionodon cf. terraenovae upper left posterior tooth in S) lingual, T) labial,
and U) mesial views. V-X) MSC 49241, Sphyrna mokarran lower left anterolateral tooth in V) lingual, W) labial, and X)
mesial views. Scale bars for A-C, G-O, V-X = 5.0 mm; D-F, P-R = 3.0 mm; S-U = 2.0 mm.

remarks

The two specimens are comparable to teeth within the jaws of extant Carcharhinus brachyurus that we
examined (MSC 42607, SC2020.53.9). MSC 242713 is an upper right lateral tooth, and the distinct labially
bent apex of the fossil suggests the tooth was likely located in a file from the medial region of the jaw. The
labiolingually thick crown base, labially bent apex, and strong distal hook of the main cusp (as opposed to
distally inclined) distinguishes this tooth from the upper teeth of the other Carcharhinus species currently
known to inhabit the Gulf of Mexico (see Voigt & Weber 2011). These same characteristics distinguish this
tooth from the morphologically similar tooth of Sphyrna mokarran (Ruppell, 1837) in our sample (see
below). Carcharhinus brachyurus lower teeth can be separated from those of the other Carcharhinus
species by having a combination of a rather narrow main cusp that is distally curving (i.e., more evenly
convex mesial edge and concave distal edge), finely serrated cutting edges along the lateral heels and
extending to the cusp apex (as opposed to coarsely serrated heels, or smooth cutting edges along some
portion of the main cusp), and lateral shoulders that are contiguous with the main cusp via a concave
margin (versus differentiated by mesial and/or distal notches).
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Carcharhinus limbatus (Valenciennes in Miller & Henle, 1839)

material examined

N = 20: MSC 42714, MSC 42814, MSC 43079, MSC 43081, MSC 43086.1-3, MSC 43093.1-3, MSC
44443, MSC 44452, MSC 44771, MSC 44762.1-2, MSC 46568, MSC 47072, MSC 47074, MSC 49232,
MSC 49245 | Fig. 2M-O

description
Our sample consists of upper teeth. The teeth are characterized by their tall and triangular crown. The

crown may be erect or have a very slight distal inclination. The lingual crown face is convex, whereas the
labial face is essentially flat. In labial and lingual views, the mesial cutting edge of the crown varies from
straight to slightly convex, whereas the distal cutting edge varies from straight to slightly concave. The main
cusp is flanked by mesial and distal shoulders that have cutting edges ranging from straight to slightly
convex. The intersection of the mesial shoulder and mesial edge of the main cusp is somewhat angular,
but distally the transition varies from angular to convex; the cutting edges lack mesial and distal notches.
The cutting edges are serrated, with the largest serrations occurring on the mesial and distal heels and
smallest ones located on the cusp. Serrations on the heels are weakly compound. The root is higher on the
lingual face and has an apical margin that is convex just below the main cusp. The root lobes are rounded
and strongly divergent, and the interlobe area is shallow and generally U-shaped. The lingual face of the
root is bisected by a deep nutritive groove that forms a distal notch on some teeth.

remarks

The teeth described above compare favorably to those occurring in the palatoquadrate (upper jaw) of
extant Carcharhinus limbatus jaws that we examined (MSC 42621, SC96.77.1, SC2020.53.24). Our fossil
sample includes anterior and lateral teeth, with those from anterior positions being nearly symmetrical and
those from lateral positions having a distally directed apex. Based on the extant jaws that we examined, the
upper teeth of the fossil taxon become progressively lower and more strongly distally inclined towards the
commissure. Teeth of C. limbatus differ from those of the other Carcharhinus species in the present-day
Gulf of Mexico by having a combination of a tall, triangular, and erect main cusp, clearly delineated mesial
and distal shoulders, and the largest serrations occur on the shoulders.

Rhizoprionodon cf. terraenovae (Richardson, 1836)

material examined

N = 40: MSC 42707.1-7, MSC 42708, MSC 42709, MSC 42710, MSC 43480.1-3, MSC 43491.1-4, MSC
47070, MSC 49233.1-3, MSC 49247.1-8, MSC 49248.1-9, MSC 49249, MSC 49251, MSC 49256 | Fig. 2P-
U

description
The teeth have a triangular and distally inclined main cusp. The lingual face of the crown is convex,

whereas the labial face is essentially flat. In labial or lingual views, the mesial cutting edge ranges from
slightly sinuous to straight to slightly convex. The distal cutting edge is shorter and convex. A distinct distal
heel is separated from the distal cutting edge by a conspicuous notch. The cutting edge on the distal heel
can have a rounded, triangular, or bifurcated appearance. A mesial shoulder is not delineated from the
mesial cutting edge of the main cusp, but it can be short to elongated. The cutting edges on individual teeth
can be smooth, irregular, or serrated, or have varying combinations of all three. The root lobes are rounded
and divergent. An interlobe area is either absent or is extremely shallow and V-shaped or U-shaped. The
lingual root protuberance is bisected by a deep nutritive groove that forms a conspicuous distal notch on
nearly all teeth.

remarks

The teeth in our sample were compared to those in the jaws of several species of extant Rhizoprionodon
jaws in the MSC and SC collections (see Ebersole et al. 2023 for a complete listing). Based on that
comparison we conclude that the isolated teeth from Dauphin Island represent upper and lower anterior
and lateral teeth. Ebersole et al. (2023) recently detailed significant morphological dental variation within a
large sample of male and female R. terraenovae from the northern Gulf of Mexico that reflects
monognathic, dignathic, ontogenetic, and gynandric heterodonty.

With respect to monognathic heterodonty, the main cusp of teeth is lower and more distally inclined, and
the mesial shoulder is more elongated the closer a tooth is located to the commissure, Additionally, the
cusp apex is upturned on teeth in anterior files but not on those from lateral and posterior files. The lower
teeth are similar in morphology to those in the upper files but have a shorter and narrower main cusp with a
more conspicuous upturned apex (dignathic heterodonty). Ontogenetic heterodonty is reflected in the
overall tooth size, presence or absence of serrations, and the shape of the distal heel.
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These phenomena were also observed in our fossil sample. Due to the large amount of heterodonty
observed in extant R. terraenovae, Ebersole et al. (2023) expressed doubt that isolated teeth from the
seven extant Rhizoprionodon species could be sufficiently differentiated from each other, and we herein
follow their suggestion by tentatively assigning our fossil teeth to R. terraenovae, as this is the only species
with an extant range in the northern Gulf of Mexico (Parsons, 2006). A second species, R. porosus (Poey,
1861), occurs further south in the Gulf of Mexico, and we cannot conclusively rule out the possibility that
our sample includes a Pliocene occurrence of this species from the north part of the basin.

Sphyrna mokarran (Ruppell, 1837)

material examined
N = 1: MSC 49241 | Fig. 2V-X

description
MSC 49241 exhibits a tall, triangular crown having a distally inclined main cusp. Both the labial and lingual

crown faces are convex, but more so lingually, and in mesial or distal views the crown has a slightly
sigmoidal profile. The mesial cutting edge is weakly convex and has a slight outward swelling at the medial
portion, whereas the distal cutting edge is somewhat shorter and straight. There is a rounded distal heel
that is separated from the distal cutting edge by a conspicuous notch. Only a portion of the mesial shoulder
is preserved, and it intersects with the main cusp at an approximately 160° angle. The mesial and distal
cutting edges bear serrations that are generally of equal size and shape, but they are finer towards the
cusp apex. Serrations are not obvious on the distal heel and mesial shoulder. The crown enameloid is
smooth. The root lobes are divergent and rounded. The tooth has a flat labial root face that is bisected by a
deep nutritive groove. The root is higher lingually and has a V-shaped upper margin. A basal notch is
present and the interlobe area is shallow and V-shaped.

remarks

MSC 49241 was compared to a set of extant Sphyrna mokarran jaws at SC (SC2000.120.2), and the
apicobasal height of the tooth versus mesiodistal width of the root, coupled with the distal inclination of the
main cusp, indicates that this tooth is either from a lower anterolateral file or a proximal lateral file. The
mesial cutting edge on S. mokarran upper teeth have a pronounced medial convexity, and the cusp apex is
more distally inclined. Of the galeomorph shark teeth in our sample, specimen MSC 49241 could be
confused with the upper teeth of Carcharhinus acronotus and C. brachyurus. However, MSC 49241 differs
from the former by having a main cusp that is taller, less distally inclined, and has straighter mesial and
distal edges. MSC 49241 differs from the latter by having coarser serrations, a slight outward swelling on
the mesial cutting edge, and a main cusp that is distally inclined as opposed to distally hooked.

Rhinoptera aff. bonasus (Mitchill, 1815)

material examined
N = 2: MSC 42074, MSC 43078 | Fig. 3A-C

description
In occlusal view, the crowns are six-sided and wider than long, with a width/length (W/L) ratio of 3:1. The

lateral angles are sharp but the mesial and distal-most points are more labially located so that the outline is
not symmetrical. The labial crown margin is slightly convex, but the lingual margin is slightly concave. In
profile view the crown overhangs the root labially, but the root does not extend beyond the lingual crown
foot. In labial or lingual views, the occlusal surface is slightly convex. The labial crown base is marked by a
distinct furrow that extends the width of the tooth, whereas a conspicuous labial ridge marks the transition
from crown to root. Although the crowns of both teeth are worn, the remaining portion of the labial and
lingual faces are ornamented with thick, often interconnected, vertical ridges. The root is low with nearly
vertical labial and lingual faces. It is polyaulocorhize, comprised of an alternating series of approximately 14
lamellae separated by nutritive grooves.

remarks

Three ray genera with an extant range in the Gulf of Mexico have teeth that articulate into dental
pavements, including Aetobatus, Myliobatis, and Rhinoptera (Parsons 2006). All of these taxa have
dentitions that include a symphyseal file comprised of teeth with W/L ratios of 4:1 or longer. Myliobatis and
Rhinoptera dentitions include two or more lateral tooth files, whereas these teeth are absent in the dentition
of Aetobatus (which consist of a single upper and lower symphyseal files). Although dentitions of Myliobatis
and Rhinoptera include distal lateral teeth having W/L ratios of approximately 1:1, Rhinoptera is the only
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one to have proximal lateral files consisting of teeth with W/L ratios of approximately 3:1. These
intermediate lateral files are situated between the symphyseal and distal lateral files. Because they have a
WI/L ratio of 3:1, the two fossil teeth in our sample are identified as proximal lateral teeth of Rhinoptera. Our
conclusion is confirmed by two extant Rhinoptera bonasus dentitions that we examined (MSC 42598,
SC88.120.1) that exhibit teeth having similar W/L ratios. Additionally, the lateral crown angles of these
teeth are sharp and the mesial and distal-most points are slightly offset. Lastly, in labial/lingual view the
mesial side of the crown is higher than on the distal side, a characteristic of Rhinoptera lateral teeth we
have examined from other fossil sites (i.e., Ebersole et al. 2019).

Two Rhinoptera species occur in the Gulf of Mexico — R. bonasus and R. brasiliensis Miller, 1836.
Unfortunately, it is currently unclear if these two taxa can be accurately differentiated by their isolated teeth.
Therefore, the two fossil teeth in our sample are tentatively assigned to Rhinoptera aff. R. bonasus based
on the geographic occurrences of the two extant species. Whereas R. bonasus is extremely common in the
northern Gulf of Mexico (Parsons 2006), R. brasiliensis is considered very rare and has only recently been
confirmed in this region (Palacios-Barreto et al. 2017).

s i S P2 AT o Y T

.

fig. 3. Pliocene batoid elements from Dauphin Island, Mobile County, Alabama, USA. A-C) MSC 43078, Rhinoptera aff. R.
bonasus proximal lateral tooth in A) occlusal, B) basal, and C) lingual views. D-E) MSC 42703, Myliobatiformes indet.
caudal spine (sting) in D) dorsal and E) ventral views. Scale bars = 5.0 mm.
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Myliobatiformes indet.

material examined
N = 2: MSC 42703.1, MSC 42703.2 | Fig. 3D-E

description
Both specimens are caudal spines (aka stings). The specimens are incomplete but similar in overall

morphology. The spines are anteroposteriorly elongated, laterally narrow, and dorso-ventrally thin. In dorsal
view, the lateral margins are sub-parallel but taper slightly distally. The dorsal surface is convex and
covered by enameloid that is ornamented with faint longitudinal striations. The ventral surface is
characterized by a smooth ridge that extends the length of the spine and narrows towards the posterior
end. Although worn on both specimens, the lateral edges of the spines are lined with a single row of
anteriorly recurved denticles that do not extend to the proximal end. The transverse cross-section of the
spines is roughly oval.

remarks

Schwartz (2008, 2009) argued that isolated caudal spines of extant rays could be assigned to a genus
based on the number of denticles occurring along the lateral margins. However, Hovestadt & Hovestadt-
Euler (2013) demonstrated that differences in the number of these lateral denticles is influenced by
ontogeny, with older spines having more denticles compared to those of juveniles. We concur with
Hovestadt & Hovestadt-Euler (2013) regarding the limited taxonomic utility of isolated ray caudal spines.
Several extant families of rays in the present-day Gulf of Mexico possess caudal spines, including
Aetobatidae, Dasyatidae, Myliobatidae, and Urolophidae (see Parsons 2006). The spines in our sample
could belong to any of the regional taxa within these families, and we therefore conservatively assign them
to Myliobatiformes indet.

Ariopsis felis (Linnaeus, 1766)

material examined
N = 1: MSC 43479 | Fig. 4A

description
MSC 43479 is a neurocranium fragment that measures approximately 1 cm in greatest dimension as

preserved. The bone is dorsoventrally thin, and its dorsal surface is ornamented with a series of tightly
packed pits and tuberculations that combine to form a pattern of radiating ridges and furrows. The ventral
surface is irregular and unornamented.

remarks

This neurocranium fragment was compared to the skull of an extant Ariopsis felis specimen in the MSC
collection (MSC 49116). Although the extant specimen exhibits ornamentation on the frontal, pterotic, and
supraoccipital, ornamentation is absent from the ethmoid cornu, lateral ethmoid, and supraethmoid. The
distinctive ornamentation on the fossil specimen appears to be consistent with that on the frontal of MSC
49116, indicating the fossil bone was likely derived from this region of the neurocranium. Stringer et al.
(2020) identified A. felis from site AMb-2 based on otoliths, and this taxon is thus far the only one within the
Dauphin Island fish assemblage that is represented by both otoliths and skeletal material.

Sphyraena sp.

material examined
N = 4: MSC 42706, MSC 49236, MSC 49263, MSC 49264 | Fig. 4B-C

description
The isolated teeth are very thin labiolingually, and in labial or lingual views the crown has a symmetrical

lanceolate outline. The labial and lingual crown faces are slightly convex, but the base of the lingual face is
somewhat more rounded. In anterior and posterior views, the tooth is nearly vertical with only a slight
medial curvature. The teeth have sharp anterior and posterior carinae that converge apically to form a
sharp point. The enameloid is ablated on the basal half of several teeth in our sample, exposing the inner
dentine core. Enameloid forms the anterior and posterior carinae, and these cutting edges are unserrated.
The basal outline is sub-oval with anterior and posterior points.
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remarks

The Sphyraena teeth in our sample are morphologically similar to those of Scomberomorus but were
differentiated by being more labiolingually compressed and having much less medial curvature. Four extant
Sphyraena species are native to the Gulf of Mexico, including S. barracuda (Edwards in Catesby, 1771), S.
borealis DeKay, 1842, S. guachancho Cuvier, 1829, and S. picudilla Poey, 1860 (Hoese & Moore 1998).
The teeth in our sample are small and unserrated and could belong to the smaller species S. borealis, S.
guachancho, or S. plicudilla. In contrast, teeth of the large-bodied S. barracuda are serrated. Although the
fossil teeth compared favorably with the dentary teeth from an extant S. guachancho specimen in the MSC
collection (MSC 43076), we could not compare them directly to specimens of the other small taxa, nor
could we rule out that serrations are absent on juvenile S. barracuda teeth (ontogeny). We therefore refrain
from speciating the fossil teeth in our sample.

Trichiurus lepturus Linnaeus, 1758

material examined
N = 1: MSC 46489 | Fig. 4D-E

Description
MSC 46489, a laniary tooth, has convex labial and lingual crown faces. In labial or lingual views, the tooth

has a convex anterior margin, whereas the distal margin is concave on the lower two-thirds of the tooth and
the upper one-third is characterized by a distinct apical barb. The tooth is tapered anteriorly, and the apex
is slightly anteriorly directed. The crown enameloid is only preserved on the upper one-third of the tooth, in
the region of the apical barb, whereas dentine is exposed on the basal two-thirds. A sharp and smooth
anterior cutting edge extends along most of the tooth height. A smooth posterior cutting edge is confined to
the triangular apical barb, whereas the remainder of the posterior margin is evenly convex. In mesial or
distal views, the tooth has a slight medial bend. In basal view, the tooth has a teardrop-shaped outline.

remarks

Although extant Trichiuridae is relatively diverse (Froese & Pauly 2023), only one member of this family, T.
lepturus, occurs in the Gulf of Mexico (Hoese & Moore 1998). Our fossil tooth was compared to an extant
T. lepturus specimen in the MSC collection (MSC 42592). MSC 46489 is tall, somewhat sinuous in profile,
and bears a distinctive postero-apical barb, features that are consistent with laniary teeth of the extant
species. Laniary teeth of T. lepturus occur at the anterior-most portion of premaxilla and the anterior half of
the dentary. Specimen MSC 46489 is identified as a lower laniary tooth because it is not as posteriorly
recurved as equivalent teeth in the premaxilla, and the lingual bend further indicates it is from the right
dentary.

Scomberomorus sp.

material examined
N = 1: MSC 49257 | Fig. 4F-H

Description
The single tooth has a lanceolate outline in labial or lingual views. The anterior and posterior margins are

convex and bear sharp carinae that converge at a pointed apex. The labial and lingual faces of the crown
are strongly convex (particularly at the lingual base), and the tooth is thickest basally. In mesial or distal
views, the tooth has a convex labial margin and a concave lingual margin, resulting in a distinctive medial
curvature. The base of the tooth is damaged, but the cutting edges extend to the base of the preserved
portion of the tooth. The tooth has a sub-circular basal outline with sharp anterior and posterior points.

remarks

The gross morphology of MSC 49257 is similar to teeth occurring in the premaxilla and dentary of extant
Scomberomorus cavalla (Cuvier, 1829) specimens that we examined (MSC 42721, SC2018.3.14,
SC2018.3.19). Unfortunately, the premaxillary and maxillary teeth of S. cavalla are similar, and we could
not determine the jaw location of the fossil tooth. Although MSC 49257 is similar to the fossil Sphyraena sp.
teeth in our sample, it differs from the latter by having more convex labial and lingual crown faces, a
labiolingually thicker crown base, a much stronger medial curvature, and a sub-circular basal outline with
sharp anterior and posterior points. In addition to S. cavalla, S. maculatus (Mitchill, 1815) and S. regalis
(Bloch, 1793) have also been reported in the Gulf of Mexico (Hoese & Moore 1998).The teeth of the three
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taxa are morphologically similar and we were unable to accurately assign the fossil specimen to one of
them.

Archosargus aff. probatocephalus (Walbaum, 1792)

material examined
N =1: MSC 42704.1 | Fig. 41-K

description
In labial or lingual views, this tooth is distinctively spade-shaped, with a crown that is mesiodistally wider

than the tooth base. The mesial and distal edges of the cusp are convex. In profile view, the tooth base is
labiolingually wider than the crown. The crown has a virtually straight lingual face, whereas the labial face
is evenly convex, and the crown has an overall slight lingual curvature. The labial tooth base is wide but the
lingual side is narrow and medially expanded, resulting in a sub-triangular basal outline. In labial or lingual
view, the mesial side of the crown apex is higher than the distal side, resulting in a slanted chisel-like
cutting edge. The enameloid is smooth, black in color, and ends abruptly at the tooth base. The tooth has a
hollow crown that lacks a dentine core.

remarks

Of the two species of extant Archosargus inhabiting the Gulf of Mexico, A. probatocephalus (Walbaum,
1792) and A. rhomboidalis (Linnaeus, 1758), MSC 42704.1 is morphologically indistinguishable from teeth
of extant A. probatocephalus specimens in the MSC collection (MSC 42584, MSC 42744, MSC 43484).
These extant specimens show that the fossil tooth is an incisiform that was from the anterior of the
premaxilla or dentary. The fossil specimen is nearly identical to those in extant A. probatocephalus that
range from 38-50 cm in total length, but no extant A. rhomboidalis specimens were available to us and we
cannot not rule out the possibility that the fossil tooth belongs to a large representative of this latter taxon
(which has a maximum length of 33 cm; Froese & Pauly, 2023). Specimen MSC 42704.1 is only tentatively
assigned to A. probatocephalus based on its similarity to this extant species and our lack of comparative A.
rhomboidalis material.

Balistidae indet.

material examined
N = 1: MSC 44770 | Fig. 4L-M

description
Specimen MSC 44770 is split in half and only the mesial side of the tooth is preserved. In profile view, the

tooth is apicobasally elongated and has a slightly but evenly convex labial margin. The apex of the tooth is
cuspidate, with the cusp located on the labial half of the tooth. The cusp is blunt, rounded, and slightly
angled lingually. In profile view, the occlusal margin on the lingual half of the tooth is convex and strongly
slanted lingually. In occlusal view, it is apparent that the cusp is positioned on the antero-mesial side of the
crown. The mesial face of the tooth is convex and has smooth enameloid. Interestingly, the enameloid of
the cusp exhibits a lighter greenish-gray color compared to the enameloid covering the remainder of the
crown. Unfortunately, the morphology of the distal half of the tooth and tooth base is not preserved and
therefore cannot be described.

remarks

MSC 44770 was compared to teeth of two extant balistid taxa in the MSC collection, including Balistes
capriscus Gmelin, 1789 (MSC 49123) and Canthidermis maculata (Bloch, 1786) (MSC 43705, MSC
49305). The fossil tooth compares very well to the incisiform teeth of both of these extant taxa, and the
extant material shows that the fossil specimen originated from the premaxilla or dentary. However, Hoese
& Moore (1998) reported at least 15 members of the Balistidae that currently inhabit the Gulf of Mexico,
and we lacked the comparative material necessary to determine the generic affiliation of the fossil tooth.
Because it is unclear to us if extant taxa can be readily differentiated by their incisiform teeth, specimen
MSC 44770 is conservatively assigned to Balistidae indet.
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fig. 4. Pliocene teleost elements from Dauphin Island, Mobile County, Alabama, USA. A) MSC 43479, Ariopsis felis frontal
fragment in dorsal view. B-C) MSC 42706, Sphyraena sp. tooth in B) lingual and C) carinal views. D-E) MSC 43489,
Trichiurus lepturus right laniary tooth in D) lingual and E) basal views. F-H) MSC 49257, Scomberomorus sp. tooth in F)
lingual, G) carinal, and H) basal views. I-K) MSC 42704.1, Archosargus aff. probatocephalus incisiform tooth in 1) lingual,
J) labial, and K) mesial views. L-M) MSC 44770, Balistidae indet. incisiform tooth in L) profile and M) occlusal views.
Scale bars for A-C, F-H, L-M = 5.0 mm; D-E, I-K = 2.0 mm.

Discussion

The Pliocene fish assemblage from Dauphin Island, AL, USA

The Pliocene fish assemblage from Dauphin Island in Mobile County, AL, USA has now been documented
in four studies, including Ebersole et al. (2017), Stringer et al. (2020, 2023), and the present work. Of the
numerous taxa identified in these studies (see Table 1), only one species, Ariopsis felis, is known by both
otoliths and skeletal remains (Stringer et al. 2020, this report). This lack of taxonomic overlap between
otolith and skeletal remains highlights an interesting phenomenon in the fossil record. Several studies have
suggested that the otoliths in an assemblage generally represent bony fish species that are more
numerous and occur in schools, whereas the osteological remains belong to the less common, albeit larger
predatory fishes (Nolf 1985, Breard & Stringer 1995, Nolf & Stringer 2003, Nolf 2013, and Ebersole et al.
2019). These studies have suggested that a primary way otoliths become part of the fossil record is
through their excretion by piscivorous organisms. Thus, when we combine the fossil taxa based on both
otoliths and osteological remains, a more complete understanding of the Pliocene bony fish assemblage
from sites AMb-2 and AMb-3 on Dauphin Island is obtained.

The Pliocene fish assemblage derived from sites AMb-2 and AMb-3 on Dauphin Island is currently
comprised of 19 orders, 26 families, and 52 unequivocal taxa (Table 1). The majority of the taxa in this
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assemblage (49 of 52; 94%) have living representatives in the Gulf of Mexico today. Only two extinct taxa
occur, Cosmopolitodus hastalis and Hemipristis serra, which were first identified by Ebersole et al. (2017),
and the Dauphin Island specimens may be the youngest recorded specimens of these taxa from the Gulf
Coastal Plain of the USA. To our knowledge, the only other northern or eastern Gulf of Mexico records of
these taxa are those reported from the Leisey Shell pits in Hillsborough County, FL (Scudder et al. 1995).
The shark teeth reported by Scudder et al. (1995) were associated with a Pleistocene mammal fauna, but
the fossil horizon disconformably overlies strata of Miocene age and the possibility of reworking from the
older deposit cannot be decisively discounted.

Stringer et al. (2023) reported six otoliths of Cynoscion regalis (Bloch & Schneider, 1801), a taxon that is
currently restricted to the Atlantic Coast of the USA (see Froese & Pauly 2023). Occurrences of this taxon
in the Gulf of Mexico are considered exotic, and Stringer et al. (2023) postulated that the presence of C.
regalis in the Dauphin Island assemblage may be a result of Florida being non-emergent, or only partly
emergent, during the Pliocene, which would have allowed fish to more easily traverse the waters between
the Atlantic and Gulf coasts. A second exotic taxon in our sample is Isurus paucus, as regional records of
this species are known from the extreme southern Gulf of Mexico off of Florida (Parsons 2006). The
occurrence of this largely Atlantic Coast taxon in the Dauphin Island assemblage is also likely a result of a
submerged Florida during the Pliocene. Although teeth of Carcharias taurus are relatively common among
the elasmobranch remains found at sites AMb-2 and AMb-3 (JAE, pers. observation, 2023), the species
may also be considered somewhat exotic within the present-day Gulf of Mexico. Although multiple sources
cite the occurrence of C. taurus in the Gulf of Mexico (see Hoese & Moore 1998, Parsons 2006, Froese &
Pauly 2023), records of this taxon along the Gulf and Atlantic coasts of the USA are steadily decreasing
due to anthropogenic reasons, like commercial overfishing and non-point source pollution (Carlson et al.
2009).

Extensive collecting of additional otoliths from site AMb-2 helped refine the specific identifications of three
taxa originally reported by Stringer et al. (2020), including Larimus sp., Paralichthys sp., and Porichthys sp.
These additional otoliths allowed Stringer et al. (2023) to refine the identifications to Larimus fasciatus,
Paralichthys albigutta, and Porichthys plectrodon, respectively. Ebersole et al. (2017) reported numerous
lower teeth of Carcharhinus sp. and suggested that these could represent any of the species confirmed in
the Dauphin Island assemblage by their more diagnostic upper teeth (currently seven), or other species
currently known to inhabit the Gulf of Mexico (see Parsons 2006). Several fossil taxa from Dauphin Island
remain to be speciated due to the limited material available, including Aetobatus sp., Otophidium sp.,
Peprilus sp., Rhynchoconger sp., Sphyraena sp., and Syacium sp. (Ebersole et al. 2017, Stringer et al.
2020, 2023).

Some otoliths and skeletal remains could not be identified beyond the family level. For example, Stringer et
al. (2020) reported otoliths that, due to poor preservation, could not be identified beyond Sciaenidae indet.
or Ophidiidae indet. These otoliths may belong to one of the sciaenid taxa (seven) or ophidiid taxa (five)
occurring in the Dauphin Island assemblage (see Stinger et al. 2020, 2023, Table 1), but we cannot rule out
the possibility that the fossils represent some other member(s) of these families that currently live in the
Gulf of Mexico (see Hoese & Moore 1998). Ebersole et al. (2017) identified a single fossil tooth plate of
Diodontidae from Dauphin Island, and herein we document a partial incisiform tooth belonging to a member
of the Balistidae. Although these remains could not be identified beyond the familial level, both more than
likely belong to members of their respective families that have an extant range in the Gulf of Mexico.

Herein we report ray caudal spines that were not identified beyond Myliobatiformes. As discussed earlier,
these spines could belong to either of the ray taxa confirmed from Dauphin Island by teeth (i.e., Aetobatus
sp. or Rhinoptera aff. R. bonasus), or to any of the other members of the Aetobatidae, Dasyatidae,
Myliobatidae, and Urolophidae that have been reported from the Gulf of Mexico (see Hoese & Moore 1998,
Parsons 2006). Additional collecting from the Pliocene deposits at sites AMb-2 and AMb-3 may further
elucidate the specific identities of some or all of these taxa.

Paleoenvironmental considerations

Based on their analysis of nearly 4,000 otoliths collected from site AMb-2, Stringer et al. (2023) believed
that the dredged deposits represent a shallow, soft bottom estuarine paleoenvironment with possible
oligohaline creeks (i.e., those with a salinity between 0.5 and 5 ppt). Based on the abundance of otoliths of
juvenile Micropognias undulatus (Linnaeus, 1766), Stringer et al. (2023) suggested the area was a primary
nursery area for this bony fish, and that an open estuary with a shallow (i.e., less than 20 m) marine
(neritic) coastal area was in close proximity, with little deep-water influence. Stringer et al. (2023) also
suggested a subtropical paleoclimate during the Early Pliocene (Zanclean).

An analysis of the taxa identified from skeletal remains appears to corroborate the interpretations provided
by Stringer et al. (2023). Table 2 includes the 18 extant taxa that were identified to species by skeletal
remains from Dauphin Island. When the ecological records of these taxa are examined, all 18 (100%)
species occur in marine habitats. Of these, 22% (4 of 18) are exclusively marine, 72% (13 of 18) are found
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table 1.  Comprehensive listing of Pliocene fish taxa identified from Dauphin Island based on otoliths and osteological remains.
Status in GOM (Gulf of Mexico) data derived from Hoese & Moore (1998).
Identified Taxa Reported in
. Ebersole Stringer Stringer  this | status
Order Family Taxon et al. 2017 et al. 2020 et al. 2023 study |in GOM
Lamniformes Carchariidae Carcharias taurus X Present
Lamniformes Lamnidae Carcharodon carcharias X Present
Lamniformes Lamnidae Cosmopolitodus hastalis X Extinct
Lamniformes Lamnidae Isurus paucus X Present
Carcharhiniformes Hemigaleidae Hemipristis serra X Extinct
Carcharhiniformes Carcharhinidae | Carcharhinus acronotus X Present
Carcharhiniformes | Carcharhinidae | Carcharhinus brachyurus X Present
Carcharhiniformes Carcharhinidae | Carcharhinus leucas X Present
Carcharhiniformes Carcharhinidae | Carcharhinus limbatus X Present
Carcharhiniformes Carcharhinidae | Carcharhinus longimanus X Present
Carcharhiniformes Carcharhinidae | Carcharhinus cf. obscurus X Present
Carcharhiniformes Carcharhinidae | Carcharhinus cf. plumbeus X Present
Carcharhiniformes Carcharhinidae | Carcharhinus sp. X Present
Carcharhiniformes Carcharhinidae | Negaprion brevirostris X Present
Carcharhiniformes Carcharhinidae | Rhizoprionodon cf. terraenovae X Present
Carcharhiniformes Galeocerdidae Galeocerdo cuvier X Present
Carcharhiniformes Sphyrnidae Sphyrna mokarran X Present
Myliobatiformes Aetobatidae Aetobatus sp. X Present
Myliobatiformes Myliobatidae Rhinoptera aff. bonasus X Present
Myliobatiformes Incertae sedis Myliobatiformes indet. X Present
Anguilliformes Congridae Ariosoma balearicum X Present
Anguilliformes Congridae Rhynchoconger sp. X Present
Clupeiformes Engraulidae Anchoa hepsetus X Present
Clupeiformes Engraulidae Anchoa mitchilli X Present
Siluriformes Ariidae Ariopsis felis X X Present
Siluriformes Ariidae Bagre marinus X Present
Gadiformes Gadidae Urophycis regia X Present
Ophidiiformes Ophidiidae Lepophidium jeannae X Present
Ophidiiformes Ophidiidae Ophidion cf. marginatum X Present
Ophidiiformes Ophidiidae Ophidion grayi X Present
Ophidiiformes Ophidiidae Ophidion josephi X Present
Ophidiiformes Ophidiidae Otophidium sp. X Present
Ophidiiformes Ophidiidae Ophidiidae indet. X Present
Batrachoidiformes Batrachoididae | Porichthys cf. plectrodon X Present
Batrachoidiformes Batrachoididae | Porichthys sp. X Present
Istiophoriformes Sphyraenidae Sphyraena sp. X Present
Pleuronectiformes Paralichthyidae | Citharichthys macrops X Present
Pleuronectiformes Paralichthyidae | Paralichthys albigutta X Present
Pleuronectiformes Paralichthyidae | Paralichthys sp. X Present
Pleuronectiformes Paralichthyidae | Syacium sp. X Present
Pleuronectiformes Cynoglossidae Symphurus cf. plagiusa X Present
Scombriformes Stromateidae Peprilus sp. X Present
Scombriformes Trichiuridae Trichiurus lepturus X Present
Perciformes Malacanthidae Lopholatilus chamaeleonticeps X Present
Perciformes Haemulidae Orthopristis chrysoptera X Present
Trachiniformes Uranoscopidae | Astroscopus ygraecum X Present
Scorpaeniformes Triglidae Prionotus aff. carolinus X Present
Acanthuriformes Sciaenidae Cynoscion arenarius X Present
Acanthuriformes Sciaenidae Cynoscion nebulosus X Present
Acanthuriformes Sciaenidae Cynoscion regalis X Exotic
Acanthuriformes Sciaenidae Larimus fasciatus X Present
Acanthuriformes Sciaenidae Larimus? sp. X Present
Acanthuriformes Sciaenidae Leiostomus xanthurus X Present
Acanthuriformes Sciaenidae Menticirrhus cf. americanus X Present
Acanthuriformes Sciaenidae Micropogonias undulatus X Present
Acanthuriformes Sciaenidae Sciaenidae indet. X Present
Spariformes Sparidae Archosargus aff. X Present
Tetraodontiformes Balistidae Balistidae indet. X Present
Tetraodontiformes Diodontidae Diodontidae indet. X Present
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table 2. Pliocene fish species identified from Dauphin Island by osteological remains and the ecological and climatic preferences
of their extant representatives. Ecological and climatic data derived from Froese & Pauly (2023).

Taxon Ecology Climate
Archosargus aff. probatocephalus Marine; brackish Subtropical
Ariopsis felis Marine; brackish Subtropical
Carcharhinus acronotus Marine Subtropical
Carcharhinus brachyurus Marine; brackish Subtropical
Carcharhinus leucas Marine; freshwater; brackish | Subtropical
Carcharhinus limbatus Marine; brackish Subtropical
Carcharhinus longimanus Marine Subtropical
Carcharhinus cf. obscurus Marine; brackish Subtropical
Carcharhinus cf. plumbeus Marine; brackish Subtropical
Carcharias taurus Marine Subtropical
Carcharodon carcharias Marine; brackish Subtropical
Galeocerdo cuvier Marine; brackish Subtropical
Isurus paucus Marine Subtropical
Negaprion brevirostris Marine; brackish Subtropical
Rhinoptera aff. bonasus Marine; brackish Tropical
Rhizoprionodon cf. terraenovae Marine; brackish Subtropical
Sphyrna mokarran Marine; brackish Subtropical
Trichiurus lepturus Marine; brackish Subtropical

in marine and brackish habitats, and one species (0.06%), Carcharhinus leucas (Valenciennes in Miller &
Henle, 1839), is known to inhabit marine, brackish, and freshwater ecosystems. In addition, when the
climatic preferences of these taxa are examined, 94% (17 of 18) prefer subtropical climates and only one
species (0.06%), Rhinoptera bonasus, is regarded as a tropical taxon. Together, these data provide
evidence for a subtropical climate in the region during the Zanclean, with both marine and brackish
paleoenvironments influencing the area.

Interestingly, the paleoenvironment interpreted by Stringer et al. (2023) for the borrow area closely mimics
that of Mobile Bay in Alabama, a body of water that is located directly north-northeast of Dauphin Island
(Fig. 1). The aerial extent of Mobile Bay is approximately 1000 km?, ranging in depth from 3 to 15 m, and is
deepest at the mouth near Dauphin Island (O’Neil & Metee 1982, Valentine et al. 2004). The marine waters
of Mobile Bay receive a large freshwater discharge from a watershed that is regarded as the sixth largest in
the continental USA, and fourth largest in terms of freshwater discharge (MBNEP 2002, Valentine et al.
2004). The amount of freshwater discharge into Mobile Bay results in fluctuating salinity that ranges from 0-
24 ppt in the upper bay and 0-36 in the lower bay (Schroder 1978, Berrell 2002, Park et al. 2007, Valentine
et al. 2004). The amount of sediment discharge is extensive (4.85 million metric tons annually; Ryan 1969,
MBNEP 2002, Valentine et al. 2004) and forms vast offshore sediment plumes that are readily apparent on
aerial imagery. The freshwater and sediment output into Mobile Bay results in nutrient-rich oligohaline
habitats that contain a remarkable diversity of marine, brackish, and freshwater organisms (Valentine et al.
2004). The borrow area for which the sediments of sites AMb-2 and AMb-3 were derived is located
approximately 8 km south of Dauphin Island (Fig. 1), an area within the Gulf of Mexico that is south of the
nutrient-rich sediment plumes, contains almost exclusively marine taxa, and has more stable annual mean
salinity of approximately 32-34 ppt (Dzwonkowshi et al. 2018). The current environment at the borrow area
is quite different from its Pliocene counterpart as interpreted by Stringer et al. (2023), indicating that the
south Alabama shoreline was likely much closer to the borrow area during the Zanclean than it is today
(i.e., ~8 km south of its current location). This would account for the lower salinity and more nearshore
paleoenvironment determined by Stringer et al. (2023).

Conclusions

The dredged sands occurring at sites AMb-2 and AMb-3 on Dauphin Island have yielded a diverse array of
fossil fish taxa based on otoliths and skeletal material (i.e., bones, spines, and teeth). When the taxa
identified herein are combined with records previously provided by Ebersole et al. (2017) and Stringer et al.
(2020, 2023), a total of 52 unequivocal fish taxa (Table 1) within 19 orders and 26 families are recognized
from the Pliocene deposits at Dauphin Island. Two exotic taxa, Cynoscion regalis and Isurus paucus were
identified in the assemblage, as well as teeth of the extinct sharks Cosmopolitodus hastalis and Hemipristis
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serra (Ebersole et al. 2017, Stringer et al. 2020). These latter two taxa allowed Stringer et al. (2020, 2023)
to provide a bracketed Lower Pliocene (Zanclean) age for the dredged deposits at Dauphin Island. Stringer
et al. (2023) interpreted the paleoenvironment of the offshore dredged area to represent a subtropical
shallow, near shore, estuarine environment with nearby marine influence, and possibly oligohaline creeks
with a salinity between 0.5 and 5 ppt. This paleoenvironmental interpretation closely mimics that of present-
day Mobile Bay, suggesting the shoreline in Alabama was located several kilometers south of its present
location during the Zanclean.
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