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ABSTRACT

Fossils described as Gloverilina pratti new genus and new species are all from a single
locality in West Texas. Equally informative Permian limoids are not known elsewhere in the
world. Usually they are represented by poorly preserved small collections, or single specimens
in which hinge characters are not observable. Inevitably, they are species in name only.

INTRODUCTION

Paleozoic limoids are rare fossils, usually
poorly preserved. Consequently, when I en-
countered a comparatively abundant sample
mostly from a single locality (AMNH 512)
among the West Texas silicified faunas I was
jubilant. Certainly there are no equally infor-
mative Permian examples known elsewhere.
Usually they are represented by poorly pre-
served single specimens in which hinge char-
acters are not observable, and inevitably,
they have been recorded as typological spe-
cies. The collection at hand consists of ap-
proximately sixty recognizable fragments of
both right and left valves.

Apparently right and left valves are about

equally distributed. It is likely that many
were destroyed when deposited, or broken in
acid preparation. Otherwise, the preservation
is good, except that the inner layer with mus-
cle impressions is missing. However, Waller
pointed out (personal correspondence) that in
modem limids, the inner aragonite layer ex-
tends up to the base of the ligament area,
meaning that any hinge teeth that were pre-
sent would also be missing if this layer is
absent.
The shells occur as siliceous pseudo-

morphs in limestone lenses of the Lower-
Getaway Member, Cherry Canyon Forma-
tion, in an acre or so around the Pine Spring
tourist lodge on the old Glover Ranch that is
located on the Carlsbad-El Paso highway
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Fig. 1. Permian limoid locality, Pine Springs, Texas.

(fig. 1). The age is Early Guadalupian (Mid-
dle Permian), and the associated rich diverse
fauna, also silicified and well preserved, in-
cludes bivalves, brachiopods, snails, and
sponges. Originally it was thought that many
of the fossils were in small bioherms, but
studies by many investigators strongly indi-
cate that none, if any, of these fossils are in
situ. The valves of brachiopods, limoids, and
pectinoids invariably are separated and con-
tained in lenses of debris shed from forereef
slopes.

Experience with the bivalves (Newell and
Boyd, 1995) indicates that both intensity and
duration of sampling are important. As with
any sampling technique, both quality and
quantity are expanded with increase in effort.
With fossils, it is particularly difficult to
learn the characteristics and boundaries of
species.
The Pine Spring locality was a convenient

stopping place on a main highway, where
blocks of limestone with contained silicified
fossils were readily available with minimal
expenditure of time and effort. The limoid
collection dates from the early 1940s through
the late 1980s, and includes the dedicated ef-
forts of a long succession of field teams of
one-half dozen or so graduate students from
the American Museum of Natural History
and Columbia University. They used the Pine
Spring motel as a base of operations for a
systematic study of the paleoecology of the
Guadalupe Mountains (Newell et al., 1953).
Probably no other collecting locality in West
Texas has received so much attention.

Consequently, I have abandoned here the
use of "rare," "common," and "abundant"
as meaningless terms for characterizing a

fossil assemblage, since there are many var-
iables that determine the result. A single visit
to the Pine Spring locality very likely would
fail to unearth many of the species that are
well represented in collections.
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SYSTEMATICS

ORDER LIMOIDA WALLER, 1978

Usually the limoids have been placed in a
single family, Limidae Rafinesque, 1815.
Stuardo (1968), in a large, but as yet unpub-
lished, anatomical study of the family Limi-
dae found that there are more than 100 pub-
lished generic and specific names of Recent
forms, from which he selected only about 30
as valid. He introduced two additional sub-
families which, of course, are nomina nuda.

Waller (1978) and Gilmour (1990) have
shown that the limids possess enough unique
anatomical traits (e.g., different placement of
muscles, see fig. 2) to logically constitute a
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A B

Fig. 2. Contrasting musculature showing re-

versal of some muscles of a living limid, A
(Stuardo, 1968), and an aviculopectinacean, B
(Newell and Boyd, 1995). Both are left valves; a

= adductor, r = pedal retractor, g = gill suspen-

sor.

separate order, the Limoida, a taxon used
here.

Unlike other bivalves, limoid larvae un-

dergo metamorphosis in which there is a hor-
izontal counterclockwise rotation through
1800 of both shell and visceral mass, relative
to the foot (fig. 2). This is accompanied by
loss of the anterior adductor while bilateral
symmetry is retained. However, in life, the
valves are vertical instead of horizontal as

with the pectens. The limoids also retain this
orientation while swimming or climbing with
the foot and byssus (Waller, 1976).

Thnnicliff (1987) has introduced Myodak-
ryotus, probably a duplivincular cyrtodont
from the Middle Ordovician of Wales, as a

genus and for a family. It may be a progen-
itor of both limoids and pectinoids. It be-
longs to neither, however, because it is di-
myarian. Paleontologists have been frustrated
by limoid intrapopulation variability, and by
the fact that the few taxonomic characters are

a mosaic of form and size. Limoids have cer-

tain characteristic traits that can be appreci-
ated by an examination of illustrations in the
Treatise on Invertebrate Paleontology (Cox
and Hertlein, 1969). The ligament invariably
is alivincular-amphidetic and the shell is
equivalved, slightly higher than long, and
projected forward. The hinge is relatively
short, the auricles small, and the beaks prom-
inent, enclosing large umbonal cavities. The
shells may be either smooth or radially
ribbed.
The specimens at hand are very finely cos-

Fig. 3. Hinge of living limoid from Australia,
Gemellima austrina (Tate), 1887 (p. 73), showing
retention of juvenile denticles into adult stage.
Original sketch greatly enlarged, from AMNH
specimen.

tellate and lack plicae. Some retain larval
pseudotaxodont denticles well into the adult
shell stage (figs. 3, 4), but denticles are com-
pletely lacking in others. Since both condi-
tions are seen in associated individuals, I
consider all to be members of a single pop-
ulation. Cox (1944) also cited evidence that
the retention of prodissoconch denticles in
adult limoids is probably not of taxonomic
significance.

Branson (1948) listed 16 Permian limoids
worldwide, most of which are poorly docu-
mented and must await revision based on ad-
equate material. Some were said by the au-
thors to include both coarsely and finely
ribbed, or even smooth, shells. In no case, as
far as I know, have any been tested by pop-
ulation analysis. Because of the insecure tax-
onomy of the Paleozoic limoids, it is not
practical to use a family rank for the Texas
fossils.

Gloverilima Newell, new genus

TYPE SPECIES: Gloverilima pratti Newell,
new species.

DIAGNOSIS: Surface usually with very fine
costellae; shell somewhat pear shaped, with
slender necklike umbones slightly twisted
forward bearing sharp beaks; hinge short,
about one-half length of shell, with broad,
flattened ligament area and elongate median
resilifer tilted obliquely forward, its apex ly-
ing just below beak.

DISTRIBUTION: Middle Permian, West Tex-
as.
ETYMOLOGY: The genus and species names

are in recognition of the good will and help
of, respectively, the Walter Glover family
and Wallace Pratt, a local landowner and em-
inent geologist.
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Fig. 4. Gloverilima pratti Newell, new species. All from AMNH loc. 512. A, right valve, X 10,
AMNH 44084, showing flat ligament area with median resilifer and growth traces of juvenile pseudo-
taxodont dentition in front of resilifer. B, left valve, X 10, of another specimen, AMNH 44085. C, large
right valve (height 27 mm), X2, AMNH 44086, holotype showing characteristic faint ribs and forward
twisted, protuberant umbo. Dl, D2, right valves X2, AMNH 44087, illustrating characteristic form and
hinge of the species, but lacking the juvenile denticles. Shell height 16 mm.

DISCUSSION: There are three Late Paleozoic
genera that should be considered here. I re-
ject both Gryphellina Newell, 1940, and Pa-
laeolima Hind, 1903, as being unrecogniz-
able.
The type species of Palaeolima is Pecten

simplex Phillips, 1836 (p. 212, and plate VI,
fig. 27). The original specimens have long
since disappeared and topotypes are not
available. Hind himself (1903: 39) stated that
he followed M'Coy who described the right
valve of P. simplex as flat.
The type species of Gryphellina Newell,

1940, was designated as Capulus sellardsi
Beede, 1907, regarded by its author as a gas-
tropod. Knight (1940) confirmed that Bee-
de's Capulus was indeed a gastropod. In
1940 I referred to bivalves from the Dozier
Dolomite in Texas as C. sellardsi (Newell,
1940: 288-290). This was a mistake. They
do not resemble Beede's gastropods and add
nothing to an understanding of that taxon. I
now take the position that the Dozier mate-
rial was unnamed and conspecific with the
new species, Gloverilima pratti.

Elimata Dickins, 1963, from the Permian
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of Australia, is a genus that has turned up in
the Guadalupe Mountains and elsewhere. It
is similar, but has a smooth shell and lacks
the distinctive umbones of Gloverilima. Its
hinge is unknown.

Glovertilima pratti Newell, new species
Figure 4

DIAGNOSIS: As for the new genus, Glov-
erilima.

DISTRIBUTION: Middle Permian, Guadalu-
pian, West Texas, AMNH loc. 512; and Univ.
Kansas locs. 4-9, near Dozier, north West
Texas; and Univ. Kansas loc. 1, Whitehorse
Springs, Oklahoma.
ETYMOLOGY: See genus.
DISCUSSION: Throughout its range, shells

of this species are small and nearly circular
below the umbones.

The Getaway specimens have been re-
placed by very fine-grained quartz probably
as casts in natural molds of limestone
(Schmitt and Boyd, 1981). They do not show
traces of vestigial primary shell structures,
sometimes preserved in Permian bivalves
(Boyd and Newell, 1984). Outer surfaces are
well preserved in most shells.

In a random sample of eight specimens
with complete margins, the ratio of height to
length is: 1.11 (largest specimen), 1.20, 1.25,
1.25, 1.10, 1.15, 1.07, and 1.37 (smallest).
This indicates great variability in shape; no
trend is discernible.

REFERENCES
Beede, J. W.

1907. Invertebrate paleontology of the Upper
Permian red beds of Oklahoma and the
Panhandle of Texas. Univ. Kansas Sci.
Bull. 4(3): 115-171.

Boyd, D. W., and N. D. Newell
1984(1985). Vestigial shell structure in silic-

ified pectinacean pelecypods. Univ.
Wyoming Contrib. Geol. 23(1): 1-8.

Branson, C. C.
1948. Bibliographic index of Permian inver-

tebrates. Geol. Soc. Am., Mem. 26:
1049 pp.

Cox, L. R.
1944. On Pseudolimea Arkell. Proc. Malacol.

Soc. London 26(2-3): 74-88.
Cox, L. R., and L. G. Hertlein

1969. Family Limidae. In R. C. Moore (ed.),
Treatise on invertebrate paleontology,

Part N(1), Mollusca 6: 385-393.
Lawrence: Kansas Univ.

Dickins, J. M.
1963. Permian pele-cypods and gastropods

from Western Australia. Australia Bur.
Miner. Resources Bull. 63: 7-150.

Gilmour, T. H. J.
1990. The adaptive significance of foot rever-

sal in the Limoida. The Bivalvia. In B.
Morton (ed.), Proceedings of Memorial
Symposium in honor of Sir Charles
Maurice Yonge, Edinburgh, 1986: 249-
263. Hong Kong Univ. Press.

Hind, W.
1903. A monograph of the British Carbonif-

erous Lamellibranchiata. Palaeonto-
graph. Soc. Proc. 2: 222 pp.

Knight, J. B.
1940. Gastropods of the Whitehorse Sand-

stone. In N. D. Newell (ed.), Inverte-
brate fauna of the Late Permian White-
horse Sandstone. Geol. Soc. Am. Bull.
51: 302-315.

Newell, N. D.
1940. Invertebrate fauna of the Late Permian

Whitehorse Sandstone. Geol. Soc. Am.
Bull. 51: 251-336.

Newell, N. D., and D. W. Boyd
1995. Pectinoid bivalves of the Permian-Tri-

assic crisis. Bull. Am. Mus. Nat. Hist.
227: 95 pp.

Newell, N. D., J. K. Rigby, A. G. Fischer, A. J.
Whiteman, J. E. Hickox, and J. S.
Bradley

1953. The Permian Reef Complex of the
Guadalupe Mountains Region, Texas
and New Mexico. San Francisco: Free-
man, 236 pp.

Phillips, J.
1836. Illustrations for the geology of York-

shire. London: John Murray.
Rafinesque, C. S.

1815. Analyse de la Nature du Tableau de
l'Univers et des Corps Organises. Pal-
erme: 224 pp.

Schmitt, J. G., and D. W. Boyd
1981. Patterns of silicification in Permian pe-

lecypods and brachiopods from Wyo-
ming. J. Sediment. Petrol. 51: 1297-
1308.

Stuardo, J. R.
1968. On the phylogeny, taxonomy, and dis-

tribution of the Limidae, (Mollusca,
Bivalvia). Ph.D. diss., Harvard Univ.,
Cambridge, MA., 313 pp.

Tate, R.
1887. Descriptions of some new species of

South Australian marine and fresh-wa-

1999 5



AMERICAN MUSEUM NOVITATES

ter mollusca. Trans. R. Soc. S. Austra-
lia 9: 62-75.

Thnnicliff, S. P.
1987. Caradocian bivalve molluscs from

Wales. Palaeontology 30(4): 677-690.
Waller, T R.

1976. The behavior and tentacle morphology

of pteriomorphian bivalves: a motion-
picture study. Bull. Am. Malacol.
Union Inc. 1975: 7-13.

1978. Morphology, morphoclines and a new
classification of the Pteriomorphia
(Mollusca: Bivalvia). Philos. Trans. R.
Soc. London B284: 345-365.

6 NO. 3264





Recent issues of the Novitates may be purchased from the Museum. Lists of back issues of the
Novitates and Bulletin published during the last five years are available at World Wide Web site
http://nimidi.amnh.org. Or address mail orders to: American Museum of Natural History Library,
Central Park West at 79th St., New York, NY 10024. TEL: (212) 769-5545. FAX: (212) 769-
5009. E-MAIL: scipubs@amnh.org

8 This paper meets the requirements of ANSI/NISO Z39.48-1992 (Permanence of Paper).


