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INTRODUCTION
During Leg 43, Lower Cretaceous bioclastic lime¬
stones containing orbitolinid foraminifers were recov¬
ered at Site 384 in the northwestern Atlantic. This site
is situated on the J anomaly ridge, a protrusion at the
base of continental rise south of the Grand Banks (see
Figure 1). The coordinates of this hole are: latitude
40°21.65/N, longitude 51°39.80'W. A detailed lithological description of the bioclastic limestones, which
are underlain below 325 meters by weathered basalt
(basement), is given in the report for Site 384 (Chapter
4, this volume).
Orbitolinid foraminifers were found in Core 16,
Section 1, Core 20, Section 1, and Core 21, Section 1,
in association with pachydont pelecypods and other
reefal forms. The few specimens from Core 16 (cored
interval 202.2-211.5 m) are rather poorly preserved;
they seem to belong to a dictyoconid form with pillars
in the interiors of chambers. In Core 21, Section 1,
orbitolinid foraminifers are abundant and relatively
well preserved (cored interval 324.3-324.8 m). All
specimens from this core belong to the two species
Palorbitolina lenticularis (Blumenbach, 1805) and
Paleodictyoconus arabicus (Henson, 1948), discussed
below.
SYSTEMATIC DESCRIPTION
Family ORBITOLINIDAE Martin, 1889
Genus PALEODICTYOCONUS
Moullade, 1965
Paleodictyoconus arabicus (Henson), 1948
(Plate 1, Figures 3-7; Plate 2, Figures 1, 2, 4, 5)
Dictyoconus arabicus Henson, 1948, p. 35, pi. 1, fig. 5-8; pi. 14, fig.
1-12.
Dictyoconus arabicus Henson, Hofker, Jr., 1966, p. 19, pi. 6, fig. 5, 6.
Paleodictyoconus arabicus (Henson), Schroeder, Conrad, Charollais,
1968, p. 214.
Paleodictyoconus arabicus (Henson), Schroeder, Cherchi, Guellal,
Vila, 1974, p. 3, pi. 1, fig. 8, 9; pi. 2, fig. 9, 10.
Remarks: This species, originally described as D. arabicus, was
attributed to Paleodictyoconus Moullade for the first time by Schroe¬
der et al., 1968, on the basis of the presence of interseptal pillars
merging into rudimentary partitions in the upper part of chambers.
The dimensions of specimens from Section 384-21-1 (see Figure 2)
and topotypes are similar. The slightly eccentric position of the
megalospheric embryo, which consists of two chambers, is clearly
visible (Plate 1, Figure 6; Plate 2, Figure 2). Rudimentary partitions
are radially arranged within the outer part of the central zone of the
chambers (Plate 1, Figure 5) and become labyrinthic in the center of
this zone (Plate 2, Figure 1).

Noteworthy is the presence within the septa of numerous aggluti¬
nated specimens of Nannoconus sp. This is discussed further below.
Genus PALORBITOLINA Schroeder, 1963
Palorbitolina lenticularis (Blumenbach), 1805
(Plate 1, Figures 1, 2; Plate 2, Figure 3)
Madreporites lenticularis Blumenbach, 1805, pl. 80, fig. 1-6.
Orbitolina lenticularis (Blumenbach), Douglass, 1960, p. 31, pl. 1, fig.
1-26.
Orbitolina (Palorbitolina) lenticularis (Blumenbach), Schroeder, 1963,
p. 348, pl. 23, fig. 1-9; pl. 24, figs. 1-10 (also for further synon¬
ymy).
Palorbitolina lenticularis (Blumenbach), Schroeder, 1964, p. 465.
Remarks: The embryonic apparatus of P. lenticularis is distinctly
characterized by its large embryonic cavity, which is covered by a
layer of small chamberlets and surrounded by the periembryonic
ring (Plate 1, Figures 1, 2). Among the predominantly calcareous
specimens of Section 1 of Core 21 there occur others with coarsely
agglutinated tests. The latter seem to be reworked and for this
reason the Palorbitolina population is probably not homogeneous.

AGGLUTINATED NANNOCONUS IN THE
TESTS OF PALEODICTYOCONUS ARABICUS
In Section 384-21-1, tiny circular or elliptical struc¬
tures occur in large quantities within the septa of
Paleodictyoconus arabicus, especially visible in horizon¬
tal sections (Plate 2, Figures 4, 5). Without doubt these
structures represent sections of globular or pear-shaped
specimens of Nannoconus sp. which were agglutinated
by Paleodictyoconus. These Nannoconus are generally
0.03 mm in diameter. The wall consists of minute
wedges more or less perpendicular to the surface of the
test (Plate 1, Figures 8, 9; Plate 2, Figure 5). Their
pointed ends are directed toward the internal cavity.
It has long been known that orbitolinids incorporate
biogenic fragments (minute foraminifers and sponge
spicules) within their test. Schroeder (1965) and Reiss
et al. (1966), for example, have independently shown
that the curious "calcite eyes" of orbitolinids are in
reality agglutinated kidney-shaped sponge spicules. It
is also known that smaller foraminifers occasionally
incorporate nannofossils into their tests. Luterbacher
(1975, pl. 5), for example, has illustrated a specimen of
Gaudryina compacta Graben whose wall consists al¬
most exclusively of neatly arranged Watznaueria sp.
This, then, is the first record of the utilization of
nannofossils by orbitolinids in the construction of their
test.
The tests of Nannoconus have been incorporated
principally within the central zone of the septa of
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Figure 1. Location of Site 384 (DSDP) and dredged sample (Sen Gupta and Grant, 1971) with Palorbitolina lenticularis south of Flemish Cap.
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Figure 2. Comparison of dimensions of Paleodictyoconus
arabicus (Henson) (triangles) and Palorbitolina lenticularis (Blumenbach) (circles) in Section 384-21-1.

Paleodictyoconus, often forming an inner layer of
closely arranged individuals (Plate 1, Figure 9). They
are very rare within the interseptal structures and
completely lacking in the marginal zone of chambers.
Their distribution within the test is therefore compara576

AGE OF THE FAUNA
Paleodictyoconus arabicus was described by Henson
(1948) from the Barremian (?) of the Qatar peninsula
(Arabia), where it occurs together "Orbitolina discoidea Gras var. delicata" Henson (= Palorbitolina
lenticularis', cf. Schroeder, 1963) and Choffatella decipiens. The presence of P. lenticularis excludes a lower
Barremian date.
In Central Iran (in the region of Esfahan) Paleodic¬
tyoconus arabicus was reported by Seyed-Emami et al.
(1971) from the "Lower Orbitolina limestone" which
contains also "Orbitolina lenticularis." This limestone
is underlain by yellow dolomites with Matheronites (=
Hemihoplites) soulieri (Math.), indicating upper Barre¬
mian, and followed by "Orbitolina"-bearing shales
and marls with Prodeshayesites tenuicostatus (Koenen), P. bodei (Koenen), and Deshayesites cf. deshay esi (d'Orbigny), indicating lower Aptian. The
"Lower Orbitolina limestone" was therefore regarded
by Seyed-Emani et al. (1971) as upper Barremian.
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Paleodictyoconus arabicus also occurs in the lower
Barremian of Kopet Dagh (Turkmenistan, USSR),
where it was described as Dictyoconus arabicus and D.
walnutensis (Carsey) by Mamontova (1961); the spe¬
cies is likewise present in the Iranian part of Kopet
Dagh (unpublished).
In the western Mediterranean region, Paleodictyoco¬
nus arabicus was recorded by Schroeder et al. (1974)
from various localities of the Constantine region
(northeastern Algeria). There, the species always occurs
with Palorbitolina lenticularis, and in one instance
with numerous Barremian cephalopods. It was there¬
fore dated by Schroeder et al. (1974) as uppermost
Barremian.
The above data all indicate that Paleodictyoconus
arabicus is restricted to the Barremian. In Lebanon,
however, this species was reported by Saint-Marc
(1970, pi. 1, fig. 12, 13, 15; non fig. 14) from the lower
half of the so-called "Falaise de Blanche." This forma¬
tion contains in its uppermost part Praeorbitolina
wienandsi Schroeder (erroneously determined as
"Mesorbitolina lotzeV by Saint-Marc), a characteristic
species of the upper part of lower Aptian. It is there¬
fore possible that P. arabicus ranges into the Aptian. It
can further be noted that the "Paleodictyoconus arabi¬
cus Zone" from Bicaz Valley (East Carpathians, Ro¬
mania), established by Dragastan (1975), was dated
by him as lower Aptian, which he based on the date
published by Saint-Marc (1970) from Lebanon. No
other paleontological indications for the lower Aptian
age are given. On the basis of the available data
therefore, the stratigraphic range of Paleodictyoconus
arabicus, is Barremian to lowermost Aptian, with its
maximum development in the upper Barremian.
Palorbitolina lenticularis (Blumenbach), as revised
by Schroeder (1963), is a geographically widespread
species of the Old World Tethys, and it is impossible to
enumerate all the known localities. According to
Schroeder (1963), this species ranges from the upper
Barremian to the base of the upper Aptian. In the New
World "Orbitolina lenticularis''' has been reported
from Venezuela (Dietrich, 1924), Colombia (Karsten,
1858), and Texas (Douvillé, 1900). It is difficult,
however, to determine whether these forms are conspecific with Palorbitolina lenticularis as no structural
details are given. True Palorbitolina lenticularis was
described by Sen Gupta and Grant (1971) from the
Flemish Cap (western North Atlantic, see Figure 1)
under the name Orbitolina conoidea Gras (= P. lenticu¬
laris', see Schroeder, 1963). An exact age is not given,
and the reported range (of "0. conoidea") given by
Sen Gupta and Grant (1971) ("Neocomian to Cenomanian, with the maximum development in Aptian")
has been obsolete for a long time. The Flemish Cap
Palorbitolinas that are not associated with Paleodictyo¬
conus arabicus are upper Barremian to basal upper
Aptian.
The conjunction of the stratigraphical ranges of
Paleodictyoconus arabicus (Barremian-lowermost Ap¬
tian) and Palorbitolina lenticularis (upper Barremianbase of upper Aptian) suggests that the orbitolinid

fauna of Section 384-21-1 is upper Barremian-lower¬
most Aptian.
At present, this association, together with the Flem¬
ish Cap Palorbitolinas, can be considered the oldest
orbitolinid fauna of the New World.
PALEOBIOGEOGRAPHICAL POSITION OF THE
FAUNA
On the basis of orbitolinid foraminifers, Cherchi and
Schroeder (in Schroeder et al., 1974) could differenti¬
ate two biogeographic provinces in the neritic Barre¬
mian of the western Mediterranean region. The north¬
ern province (Eastern Pyrenees, southeastern France,
Sardinia) is characterized by the so-called " Valserinaassociation" (Cherchi and Schroeder, 1973). The char¬
acteristic species of the southern province (southern
part of Italian peninsula, with Sicily and northern
Algeria) are Paleodictyoconus arabicus and Orbitolinopsis capuensis (De Castro).
Because of the presence of P. arabicus the orbito¬
linid fauna of Site 384 belongs to the southern prov¬
ince. Taking into consideration the paleogeographic
position of the western Mediterranean region and
northern America during the Early Cretaceous (Dietz
and Holden, 1970), this fauna represents the most
westerly known extension of this province.
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PLATE 1
All specimens from Section 384-21-1, upper Barremian.
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Figures 1, 2

Palorbitolina lenticularis (Blumenbach), 1805.
Axial sections through two young specimens
showing megalospheric embryo. 48×.

Figures 3-7

Paleodictyoconus arabicus (Henson), 1948.
3-5. Horizontal sections showing apertures, and
interseptal pillars merging into rudimentary
partitions. 30 ×.
6. Axial section through a young specimen show¬
ing the eccentrically situated bichambered
embryo. 48 ×.
7. Axial section through an adult specimen. The
embryonic part is destroyed. 48 ×.

Figures 8, 9

Nannoconus sp. agglutinated in Paleodictyoconus
arabicus.
8. Longitudinal section through a pear-shaped
specimen of Nannoconus sp. agglutinated
within an interseptal partition of Paleodictyo¬
conus arabicus. 520×.
9. Horizontal section through a part of a septum
of Paleodictyoconus arabicus consisting al¬
most exclusively of closely arranged Nanno¬
conus sp. 520×.
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PLATE 2
All specimens from Section 384-21-1, upper Barremian.
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Figures 1, 2

Paleodictyoconus arabicus (Henson), 1948.
1. Horizontal section showing apertures, and
interseptal pillars merging into rudimentary
partitions. 30x.
2. Axial section showing the eccentrically situated
bichambered embryo. 48×.

Figure 3

Palorbitolina lenticularis (Blumenbach), 1805.
Axial section passing within the embryonic appa¬
ratus through the chamberlets of the periembryonic ring. 30 ×.

Figures 4, 5

Paleodictyoconus arabicus (Henson), 1948. Par¬
ticular of Figure 1 showing agglutinated Nannoconus (tiny white rings) within the dark septum.
4. 48 ×.
5. 130×.
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