
Volume 61

Supplement to Journal oj Paleontology
(lSSN 0022-3360)

JPALAZ 61(6) II 1-77, OVEM BER 1987

OVEMBER 1987

Part II of II

Supplement to No.6

JOURNAL OF
PALEO TOLOGY

THE PALEONTOLOGICAL SOCIETY
MEMOIR 24

Ascaulocardium armatum (Morton, 1833),
new genus (Late Cretaceous):
The Ultilllate Variation on

the Bivalve Paradigm

JOHN POJETA, JR., AND NORMAN F. SOHL

https://doi.org/10.1017/S0022336000061357 Published online by Cambridge University Press

https://doi.org/10.1017/S0022336000061357


Memoirs of The Paleontological Society are occasional publications consisting of mono­
graphs and symposia that are too extensive for publication in the Journal ofPaleontology
as part of the regular issues. Ordinarily, memoirs are published as supplements to a regular
issue of the Journal. Inquiries concerning submittal of manuscripts for inclusion in the
Memoir Series may be made to the Editors of the Journal for The Paleontological Society.

Communications concerning the cost and availability of back numbers of the Memoir
Series should be addressed to the Society of Economic Paleontologists and Mineralogists,
P.O. Box 979, Tulsa, Oklahoma 74101.

OFFICERS OF-THE PALEONTOLOGICAL SOCIETY

For the year ending November 1987

President
STEPHEN J. GOULD, Cambridge, MA

President-Elect
N. GARY LANE, Bloomington, IN

Past-President
NORMAN F. SOHL, Washington, DC

Secretary
JOHN POJETA, JR.

U.S. Geological Survey
E-50 I National Museum of Natural History

Smithsonian Institution
Washington, DC 20560

Treasurer
ROGER L. KAESLER
Dept. of Geology

University of Kansas
Lawrence, KS 66045

Program Coordinator
JENNIFER A. KITCHELL, Ann Arbor, MI

Managing Editor
RICHARD D. HOARE, Bowling Green, OH

Associate Editor
DON C. STEINKER, Bowling Green , OH

Technical Editors
RONALD R. WEST and RICHARD M . BUSCH

Manhattan, KS
DAVID K. ELLIOTT, Flagstaff, AZ

DONALD L. WOLBERG, Socorro, NM
MARK A. WILSON, Wooster, OH

Book Review Editor
CARL F. KOCH, Norfolk, V A

Paleobiology Co-Editors
RICHARD COWEN AND PHILIP W. SIGNOR

Davis, CA

Special Publications Co-Editors
THOMAS W. BROADHEAD and KENNETH R.

WALKER
Knoxville, TN

Councilors
ROGER J. CUFFEY, University Park, PA

PETER D. WARD, Seattle, WA

Section Chairpersons
North-Central: ROBERT L. ANSTEY

East Lansing, MI
Northeastern: JEAN M . BERDAN

Washington, DC
Pacific Coast: GREGORY J . RETALLACK

Eugene, OR
Rocky Mountains: MARTIN G. LocKLEY

Denver, CO
Southeastern: ROBERT A. GASTALDO

Auburn, AL

https://doi.org/10.1017/S0022336000061357 Published online by Cambridge University Press

https://doi.org/10.1017/S0022336000061357


The Paleontological Society

MEMOIR 24

ASCAULOCARDIUM ARMATUM (MORTON, 1833),
NEW GENUS (LATE CRETACEOUS):

THE ULTIMATE VARIATION ON
THE DIVALVE PARADIGM

JOHN POJETA, JR., AND NORMAN F. SOHL

u.s. Geological Survey, Washington, D.C. 20560

Copyright © 1987 by
THE PALEONTOLOGICAL SOCIETY, INC.

NOVEMBER 1987

https://doi.org/10.1017/S0022336000061357 Published online by Cambridge University Press

https://doi.org/10.1017/S0022336000061357


CONTENTS

ABSTRACT 1

INTRODUCTION 1
REPOSITORIES {~ . . . . . . . . . . . . . . . . . . . 3

ZOOLOGY OF LIVING CLAVAGELLIDS 3
SHELL MORPHOLOGY 3
CLASSIFICATION 5
GROSS ECOLOGY AND ANATOMY 5
BURROWING IN SPECIES OF BRECHITES 6
BURROWING IN OTHER SPECIES OF CLAVAGELLIDS 10
BORING IN SPECIES OF CLA VAGELLA 10
SECRETION OF THE CRYPT IN SPECIES OF BRECHITES 11
SECRETION OF THE CRYPT IN SPECIES OF BORING CLA VAGELLA 15

DESCRIPTIVE MORPHOLOGY OF ASCAULOCARDIUM ARMATUM (MORTON) 15
EXTERNAL MORPHOLOGY 15
INTERNAL MORPHOLOGY 24
SHELL GAPES 32
CRYPT ULTRASTRUCTURE 32

INTERPRETATION OF THE MORPHOLOGY OF ASCAULOCARDIUM ARMATUM (MORTON) .. 40

SYSTEMATIC PALEONTOLOGY 57
PHYLUM Mollusca Cuvier, 1797 57

CLASS Pelecypoda Goldfuss, 1820 57
SUBCLASS Anomalodesmata Dall, 1889 . . . . . . . . . . . . . . . . . . . . . . . . . . .. 57

ORDER Pholadomyoida Newell, 1965 57
SUPERFAMILY Clavagellacea d'Orbigny, 1844 . . . . . . . . . . . . . .. 57

FAMILY Clavagellidae d'Orbigny, 1844 57
GENUS Ascaulocardium n. gen. 57

Ascaulocardium armatum (Morton, 1833) 59

STRATIGRAPHIC AND GEOGRAPHIC OCCURRENCE OF ASCAULOCARDIUM ARMATUM
(MORTON) 61

COLLECTION LOCALITIES FOR ASCAULOCARDIUM ARMATUM (MORTON) 62

COLLECTION LOCALITY FOR "CLAVAGELLA" SP. A 64

OTHER CRETACEOUS CLAVAGELLIDAE 64
CENOMANIAN 64
CONIACIAN-SANTONIAN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 65
CAMPANIAN-MAASTRICHTIAN 68

ORIGIN AND EARLY EVOLUTION OF CLAVAGELLIDAE 69

CRETACEOUS PALEOZOOGEOGRAPHY OF CLAVAGELLIDS 71

ACKNOWLEDGMENTS 73

REFERENCES 73

ILLUSTRATIONS

FIGURES 1, 2 - Morphology of Holocene clavagellids and Ascaulocardium arma-
tum ' 2,4

3 - Anatomy and ecology of Holocene and Eocene clavagellids 6
4-Anatomy, function, and growth of Holocene clavagellids 8
5-Juvenile shells of Ascaulocardium armatum and Holocene clava-

gellids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

https://doi.org/10.1017/S0022336000061357 Published online by Cambridge University Press

https://doi.org/10.1017/S0022336000061357


6- Reconstructions of Ascaulocardium armatum 13
7-23-Morphology of Ascaulocardium armatum 14,17,18,19,21,22,

23,25,26,27,29,30,
31,33,34,35,37

24-Morphology of Ascaulocardium armatum and "Clavagella" sp. A
38

25-28 - Ultrastructure of the Holocene species Brechites (Penicillus) penis
.................................................. 39,41,42,43

29-36-Ultrastructure of Ascaulocardium armatum 45,46,47,48,
50,51,52,54

37, 38 - Reproductions of published figures of all known Cretaceous clava-
gellids and Entovalva semperi 55, 56

39-Stratigraphic occurrences ofAscaulocardium armatum and "Clava-
gella" sp. A . . . . . . . . . . . .. 58

40-Geographic occurrences of Ascaulocardium armatum and "Clava-
gella" sp. A 59

41- Muscle scar patterns of pholadomyids and Pleuromya 66
42-Paleozoogeography of Cretaceous clavagellids 67

https://doi.org/10.1017/S0022336000061357 Published online by Cambridge University Press

https://doi.org/10.1017/S0022336000061357



