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SHORT NOTE - NOTA BREVE

THE HETERODONT BIVALVE APHRODINA DUTRUGEI (COCQUAND, 1862)
FROM THE CENOMANIAN OF JORDAN
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Abstract. The almost equivalved, strongly inequilateral Aphro-
dina dutrugei (Coquand, 1862) from the Shuayb Formation of the Zarqa
area, Jordan, is described. The ammonites collected in the same unit
indicate a Late Cenomanian- Early Turonian age.

Riassunto. Viene descritta Aphrodina dutrugei (Coquand, 1862)
dalla formazione Shuayb dell’area di Zarqa in Giordania. E una forma
quasi equivalve, ma fortemente inequilaterale. Le ammoniti che si rin-
vengono nella stessa formazione indicano un’etd tardo Cenomaniana o
eo-Turoniana.

Introduction

A large number of bivalves was collected by the
author in the Zarqa area (Fig. 1) in 2001, during a bios-
tratigraphical study of Cretaceous strata. The specimens
described belong to Aphrodina dutrugei and represent
the bulk of the bivalves retrieved from the Cretaceous
sediments of the Shuayb Formation. The associated spe-
cies occur in small numbers, are very poorly preserved,
or fragmented. Ammonites collected from the section
indicate a Late Cenomanian- Early Turonian age.

The Shuayb Formation was described by Powell
(1989) as a soft-weathering unit. It forms a broad, talus-
covered slope above the prominent Hummar Limestone
Formation and below the well-exposed Wadi As Sir
Limestone Formation. Many other researchers (Abed
& Kraishan 1991; Ahmad & Al-Hammad 2002; Aqra-
bawi 1993; Bandel & Geys 1985; Nazzal & Mustafa
1993; Sabaheen & Mustafa 2000; Shinaq & Bandel

1998; Bandel et al.1999; and Neumann 1999) studied
these sediments, but payed little attention to their fossil
content.

Material

Four hundred thirty-five specimens of Aphrodina dutrugei
were available for study. The specimens were found only in a single
horizon, about 20 m thick, in the marly limestones of the Shuayb
Formation, within the Zarqa section (Fig. 2). All specimens are internal
moulds and none was found in life position.

The material illustrated is housed in the collections of the
Department of Earth and Environmental Sciences, Faculty of Natural
Resources and Environment, The Hashemite University (prefix:
ESH2002 1)

Systematic Palaeontology

Class Bivalvia Linnaeus, 1758
Subclass Heterodonta Neumayr, 1884
Order Veneroida Adams & Adams
Superfamily Veneracea Rafinesque, 1815
Family Veneridae Rafinesque, 1815
Subfamily Pitarinae Stewart, 1930

Genus Aphrodina Conrad, 1869
Type species: Meretrix tippana Conrad, 1858

Aphrodina dutrugei (Coquand, 1862)
Pl 1, figs 1- 9

1862 Venus Dutrugei Coquand, p. 193, pl. 7, figs 5, 6.
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Fig. 1 - Location map of the study area.

1917 Venus Dutrugei Coquand - Fourtau, p. 88.
1962 Meretrix dutrugei(Coquand) - Abbass, p. 147, pl. 22, fig. 22.
1963 Venus Dutrugei Coquand - Fawzi, p. 79.

Materials. 435 articulated internal moulds from the Shuayb
Formation.

Description. Oval to elongated, elliptical internal
mould, almost equivalved, strongly inequilateral. In
some specimens length slightly exceeds height, while
in others length strongly exceeds height.

Pallial sinus and imprints of the muscles present.
Lunule and escutcheon well delineated. The slightly
curved umbo is opisthogyrate. Anterior margin straight
to slightly curved. Posterior margin rounded. The sur-
face of most of the specimens shows signs of encrusta-
tion. Some specimens are bored and no shell material is
preserved.

Measurement (in mm) (Fig. 3).

L H I
ESH2001181 41 34 16

ESH2001182 37 31 15
ESH2001183 33 31 15
ESH2001184 32 27 14
ESH2001185 44 34 16
ESH2001186 48 41 19
ESH2001187 49 41 19
ESH2001188 51 41 20
ESH2001189 46 42 19.5
ESH2001190 45 39 18.5
ESH2001191 46 37 16
ESH2001192 26 23 10
ESH2001193 31 28 13
ESH2001194 22 21 11
ESH2001195 30 29 16
ESH2001196 41 39 18

Palaeoecology. This assemblage, dominated by
the shallow infaunal bivalve Aphrodina dutrugei, was
found only in one horizon. The preservation as articu-
lated specimens, and evidence of encrustation, indicate
that after early diagenetic cementation, infilling and
subsequent dissolution of the aragonitic shell, leaving
the internal moulds. The absence of fragmentation in-
dicates that the shell was not transported. Aphrodina
dutrugei must have been adapted to live in a wide range
of environments provided that the substrate was suita-
ble. It was probably an opportunistic species which
took over when other species of the same ecological
niche could no longer compete, due to unfavourable
conditions. The low diversity and the monospecific nat-
ure of the Aphrodina dutrugei association indicate an
unstable environment.

Age. All samples come from the Shuayb Forma-
tion, of Late Cenomanian-Early Turonian age according
to the associated ammonites. These are Psexdocalyco-
ceras alaouitense Basse, described by Basse 1940 from
Alaouites (Sleunfee), 40 km ENE of Latakia in Syria
and Calycoceras harpax Stoliczka, Calycoceras hangi
Pervinquiere, Calycoceras boulei Collignon, Calyco-
ceras newboldi Kossmat described by Avnimelech &
Shoresh (1962) from Jerusalem.
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Fig. 2 - Geological map of the
study area, and loca-
tion where the fossils
were collected (X).
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PLATE 1

- Aphrodina dutrugei (Coquand, 1862). 5. - Articulated specimen; dorsal view. Shuayb Formation;
- Articulated specimen; a: left valve, b: right valve, c: dorsal x1.- ESH2001174.

view. Shuayb Formation; x1.- ESH2001170. 6. - Articulated specimen; dorsal view. Shuayb Formation;
- Articulated specimen; a: right valve, b: left valve, c: dorsal x1.- ESH2001175.

view. Shuayb Formation; x1.- ESH2001171. 7. - Articulated specimen; a: left valve, b: right valve. Shuayb
- Articulated specimen; a: right valve, b: left valve, c: dorsal Formation; x1.- ESH2001176.

view. Shuayb Formation; x1.- ESH2001172. 8. - Articulated specimen; a: left valve, b: right valve. Shuayb
- Articulated specimen; a: right valve, b: left valve. Shuayb Formation; x1.- ESH2001177.

Formation; x1.- ESH2001173. 9. - Articulated specimen; a: right valve, b: left valve. Shuayb

Formation; x1.- ESH2001178.



194 Abmad E




Aphrodina dutrugei (Cocquand, 1862) from the Cenomanian of Jordan 195

REFERENCES

Abbass H. L. (1962) - A monograph on the Egyptian Cre-
taceous pelecypods. Geol. Survey Mineral Research
Depart. UAR, Palaeont. Series, Mon., 1, 224 pp.

Abed A. & Kraishan G. (1991) - Evidence for shallow-mar-
ine origin of a ‘Monterey-Formation Type’ chert-
phosphorite-dolomite sequence: Amman Formation
(Late Cretaceous), Central Jordan. Facies, 24: 25-38,
Erlangen.

Ahmad E & Al-Hammad A. (2002) - Oysters and echinoids
from the Naur Formation (late Aptian-early Cenoma-
nian) of central Jordan. N. Jb. Geol. Palaeont. Mb.,
2002: 449-464, Stuttgart.

Aqrabawi M. (1993) - Oysters (Bivalvia-Pteriomorphia) of
the Upper Cretaceous rocks of Jordan. Palaeontology,
stratigraphy and comparison with the Upper Cretac-
eous oysters of northwest Europe. Mitt Geol. — Pa-
laeont. Inst. Univ. Hamburg, 75:1-135, Hamburg.

Avnimelech M. & Shoresh R. (1962) - Les Céphalopodes
Cénomaniens des environs de Jérusalem. Bull. Soc.
Géol. France. Série 7; 7: 528-, Paris.

Bandel K. & Geys J. (1985) Regular echinoids in the Upper
Cretaceous of the Hashemite Kingdom of Jordan.
Ann. Soc. Géol. Nord, 104: 97-115, Lille.

Bandel K., Shinaq R. & Nazzal J. (1999) - Palaeoecological
and diagenetical significance of a silicified soft bottom
fauna of Campanian age (Qatrana Unit, Jordan). Mitt.
Geol.- Palaeont. Inst. Univ. Hamburg, 83: 203-218,
Hamburg.

Basse E. (1940) - Les Céphalopodes Crétacés des Massifs
Cétiers Syriens.- Notes et Mem. Haut Comm. Syrie
Liban, 3, Etudes paléontologiques, pp. 445.

Coquand H. (1862) - Géologie et paléontologie de la région
sud de la province de Constantine. Mém. Soc. Emula-
tion de la Provence, 2: 341 pp.

Fawzi M. A. (1963) - La faune Cenomanienne d’Egypte.
Geol. Survey Egypt, Mon, 2: 133 pp. Caire.

Fourtau R. (1917) - Catalogue des invertébrés fossiles de
I’Egypte representes dans les collections du Musee
de Geologie au Caire. Terrains Crétacés, 2, part. Mol-
lusques, Lamellibranches. Geol. Survey Egypt, Pa-
laeont. Series, 3, 108 pp., Caire.

Nazzal J. & Mustafa H. (1993) - Ammonites from the Upper
Cretaceous of North Jordan. Abbath Al-Yarmouk
(Pure Science and Engineering Series), 2, (2): 87-120,
Irbid.

Neumann C. (1999) - New spatangoid echinoids (Echino-
dermata) from the Upper Cretaceous of Jordan: their
taxonomy and phylogenetic importance. Berliner geo-
wiss. Abb., E 30: 175-189, Berlin.

Powell J. H. (1989) - Stratigraphy and sedimentation of the
Phanerozoic rocks in Central and south Jordan. Part
B: Kurnub, Ajlun and Belqa groups. Natural Re-
sources Authority, Bull., 11: 130 p, Amman.

Sabaheen L. & Mustafa H. (2000) - Echinoids from Late
Cretaceous in Northern Jordan. Abhath Al-Yarmouk
(Pure Science and Engineering Series), 9, (2): 35-81,
Irbid.

Shinaq R. & Bandel K. (1998) - Lithostratigraphy of the
Belga Group (Late Cretaceous) in northern Jordan.
Mitt. Geol. Paliont. Inst. Univ. Hamburg, 81: 163-
184, Hamburg.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


