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INTRODUCTION

Gastropod (snail) specimens were collected from
the 55-million-year-old Chickaloon Formation in
southern Alaska. The Chickaloon has a great abun-
dance of well preserved fossils (Wolfe, et al., 1966),
but no in-depth analysis of the floral and faunal
paleoecology. This portion of the project focused
on determining paleoecological conditions associ-
ated with the assemblage of fossilized snail shells.
The assemblage I studied contains members of the
genera Campeloma and Bellamya as well as a group
of unidentifiable snails. The modern relatives of
these fossilized genera are detritivores and bacterial
feeders (Dillon and Jokinen, 1992). Together with
the abundance of tree, plant, and flower fossils it was
determined that the area was heavily vegetated. The
fossilized opercula preserved in localized concen-
trations suggest that the freshwater environment
had moving water. Thin sections show evidence of
burrowing organisms and fine sediments that could
have been found in a fluvi-lacustrine system.

METHODS

Fossiliferous beds of the Chickaloon were located by
the presence of fossils in the float below the actual
bed. The specimens were collected from shale beds
surrounded by sandstones. There were three pri-
mary beds that contained fossilized gastropods and
assumed opercula. The stratigraphically lowest bed
had three localities that contained the greatest abun-
dance of specimens.

All gastropod specimens found at the outcrop

were brought back to Colgate University for analy-
sis. At Colgate all specimens were catalogued and
labeled. Each specimen was prepared, to reveal the
morphological details. A combination of dental

tools, a micro-abrasion drill and a hydraulic press
were used in the preparation of the specimens. The
specimens were divided into three snail groupings
based on similar morphological features, size and
shape. A fourth group of small orange ovals was
determined to be possible snail opercula. A review
of the literature was used to identify the shells and
opercula (Hanna and Hertlein, 1938; Moore et al.,
1960; Shimer and Shrock, 1980; Boardman, et al.,
1987; Dillon; Jokinen, 1992; Kipp and Benson, 1992;
Pierce and Constenius, 2001; Thorp and Covich,
2001; Trop et al., 2003).

RESULTS

More than 250 samples were examined and charac-
terized, but only 156 specimens contained identifi-
able material. The morphologies of these Tertiary
snail specimens, including size dimensions (Tablel),
were compared to modern and fossil taxa. Im-
portant distinguishing features include the type of
spiral ornamentation, number and shape of whorls,
growth lines, sutures, handedness, and aperture if
visible. The snails are members of the Viviparidae
family and belong to the genus Campeloma (Figure
1A), genus Bellamya (Figure 1B) and an indeter-
minate taxon. Images of fossil opercula described
in the literature were used to positively identify the
orange ovals as opercula. Thin sections were exam-
ined to analyze the matrix in which the snails were
imbedded.

DISCUSSION

Taxonomy

Previous expeditions to the Chickaloon Formation
found Bellamya westoni (Tozer)?; Campeloma ed-
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Genus Height (mm) Width (mm) Number of Whorls
Campeloma 8 5 2
11 9 3
16 12 3+
18 10 1+
18 10 5
20 12 4
23 11.5 4
Bellamya 10 15 2
16 15 3
13 16 2
14 16 2
23 18.5 3
11 20 2
10 21 3

Table 1: Summary of snail shell sizes for two most prominent
genera.

Figure 1. Digital Images showing: A. Genus Campeloma holo-
type; B. Genus Bellamya holotype; C. Operculum; D. Thin section
from most prominent outcrop bed

montonense (Tozer?); and an indeterminate species
of snails (Trop et al., 2003). There were few other
identifiable specimens found within the formation,
but the identified organisms were dated as Cenozoic
age. The following sources were used to determine
the taxonomy of my snail samples: modern gas-
tropod taxonomic guides, literature on fossilized
gastropods, as well as personal communications
with Dr. Robert Blodgett, snail specialist at the

US Geological Survey in Anchorage, AK, and the
Alaska Paleontological Database (www.alaskafossil.
org) ( Hanna and Hertlein, 1938; Moore et al., 1960;
Shimer and Shrock, 1980; Boardman et al., 1987;
Jokinen, 1992; Kipp and Benson, 2007; Thorp and
Covich, 2001; Trop et al., 2003 ).

The distinguishing characteristics on the speci-

mens that allowed them to be categorized into the
three groups were the type of spiral ornamentation,
number and shape of whorls, growth lines, sutures,
handedness, and aperture if visible. It was deter-
mined that the previously identified genera repre-
sent two of the three groups I collected from the
Chickaloon Formation.

Systematic Paleontology
Class Gastropoda
Subclass Prosobranchia
Order Mesogastropoda / Architaenioglossa
Family Viviparidae

Genus Campeloma

Eighty-nine specimens determined to be the genus
Campeloma, named by Rasfinesque in 1819, ac-
cording to Kipp and Benson (2007), have a low to
moderate spire, impressed sutures and are dextral
(Jokinen, 1992 and Thorp, 2001). The spiral orna-
mentation intersects the growth lines at right angles
creating small raised-protrusions at each intersec-
tion (Moore, 1960). These lines and protrusions
form cross-hatching that is present across the entire
shell. The aperture is a modified oval in shape that
tapers towards the apex and has a medial, convex
curve on the inner lip. The total height from ante-
rior to posterior ranges approximately from 8 mm to
23 mm (Tablel).

Genus Bellamya (Cipangopaludina)

Twenty-nine specimens determined to be the genus
Bellamya, named by Jousseaume in 1886 accord-
ing to Robert Dillon, are characterized by a low
spire, two keels that are parallel to the sutures and
are more distinct on the spire and are less distinct
on the body whorl, sutures are impressed or chan-
neled and prosocline growth lines, which intersect
the sutures at a 40° angle. These key characteristics
distinguish Bellamya (Cipangopaludina) from other
taxa. This genus is known from the fossil record
and has modern species described today in Asian
and American literature. Today, Bellamya is either
unrecognized or considered a sub-genus of Cipango-
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paludina (Hannibal 1912) in the literature on mod-
ern snails in the U.S. (Kipp and Benson, 2007).

Genus Indeterminate

Crushed or incomplete specimens and were un-
identifiable. This group is characterized by a large
body whorl and distinct growth lines. In the future
if more specimens are collected it may be possible to
determine their taxonomic identity.

Gastropod Opercula

Twenty-two specimens with small orange and gray
calcareous ovals represent fossilized opercula. Only
one operculum was found on a gastropod shell but
is not in place over the aperture, thus preventing
taxonomic identification. Most opercula were found
clustered together and were not usually found with
gastropods on the same sample.

The opercula and the Campeloma aperture have a
strikingly similar modified oval shape. According
to the fossils described by Boardman et al. (1987),
Viviparus, a genus also in the Viviparidae family, has
been found with the operculum covering the aper-
ture. This provides potential evidence that the oper-
cula belonged to Campeloma, Bellamya, or both, but
until an operculum is found over an aperture there
is no certainty as to which genus these opercula
belong.

Paleoecology

Modern Campeloma are known to be detritivores,
live under rotting logs and will eat anything animal
or vegetable. They are also freshwater burrowers
(Jokinen, 1992). Modern Bellamya (=Cipangopalu-
dina) are also freshwater snails that live in both
rivers and lakes. This genus is known to eat detri-
tus, bacteria, and sludge (Kipp and Benson, 2007).
Interestingly, the extant genus Bellamya (=Cipango-
paludina) is considered native to Japan and an exotic
invader in North America (Global Biodiversity In-
formation Facility (GBIF) Data portal which can be
found within The Paleobiology Database. My study
confirms the fossil record of Bellamya in Alaska,

which shows that the snails must have died out in
North America in the last 55 Myr before their recent
reintroduction in the 1890’s ( Dillon; Wolfe, 1966).

In the Chickaloon Formation strata, Campeloma

is the dominant species whereas Bellamya is pres-
ent but not in large quantities. Both genera appear
to have lived in freshwater, with large amounts of
nutrients accessible, as indicated by abundant fossil
plant material that co-occurs with these fossil snails.
A modern relative of the fossilized genus found

in Alaska, Campeloma decisum, has a tendency to
select upstream areas that are inaccessible by other
snails to live and reproduce in (Thorp and Covich,
2001). If the fossil Campeloma found in the Chick-
aloon Formation exhibited the same characteristics,
this could be an explanation of why Campeloma
dominated the snail assemblage that comprised a
maximum of three species. However, until future
research is conducted the reason for Campeloma
dominance in the sediments I studied remains
speculative.

I found that fossil opercula were often grouped
together in what appear to be para-authocthanous
assemblages. When placed in a tub of still water,

a modern operculum sank directly to the bottom,
indicating that opercula do not float. From this
information, I hypothesized that if the Chickaloon
paleoenvironment was that of a still water area (e.g.,
lacustrine), the opercula should have been found
closer to the snail shells. Because the opercula
were found clustered together, it suggests that they
were removed from the shells and relocated. Water
currents could move the opercula from the snail
shell to areas where other opercula were deposited.
This suggests that the freshwater area had moving
water. An alternative hypothesis is that a predator
consumed the snails and deposited the opercula
elsewhere. Future research could prove or disprove
either hypothesis.

A gastropod specialist, Dr. Robert Blodgett at the
U.S. Geological Survey, confirmed that information
about Tertiary snails is scarce. One paper on Ter-
tiary freshwater gastropods from Montana describes
three snail species from one site and does not state
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a total number of species or relative diversity (Roth
and Emberton, 1994). Another paper stated that
there are at least 35 terrestrial and 20 aquatic snail
species at one Tertiary site (Pierce and Constenius,
2001). The paucity of literature on Tertiary freshwa-
ter gastropods precludes knowing if the Chickaloon
site is representative of Tertiary gastropod diversity.

CONCLUSIONS

The overall fossil assemblage of leaves, wood, seeds,
cones, flowers, amber, and snails all reinforce the
hypothesis that the Chickaloon Formation accu-
mulated in a heavily vegetated environment. The
Evan Jones Coal mine is evidence that there was
enough fossilized plant material within this forma-
tion to turn a profit by mining it. Large coal beds
are representative of a great abundance of vegetative
material being buried at a faster rate than they can
be recycled back into the environment. The carbon-
ized organic material found within the thin sections
is evidence that the organic matter was scattered
throughout the depositional environment. The high
abundance of organic materials suggests the poten-
tial for a thriving community that supported detri-
tivores, as well as sludge- and bacteria-eating gas-
tropods. Both Campeloma and Bellamya are known
to live in modern environments where this type of
detritus is abundant.

The fossilized opercula were clumped in a way that
suggests after detachment from the snail shells the
opercula were transported to the same place. This
movement could have been caused by moving water
or predators. From the thin sections, it is evident
the sediments were very fine: Campeloma, modern
burrower, could have been the one re-working the
sediments and creating burrows. Recrystallized
snail shells prevented isotopic analysis. Future re-
search or better-preserved specimens may produce
information about the paleoclimate of the region.
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