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Transverse sections of mature individuals (fig. 4-6) showed a growth pattern that is quin­
q ueloculine in the early stages, then triloculine, and finally biloculine. About 8 to 10 bilo­
culine chambers maximally were found to be present, the final ones with 25 to 30 chamberlets. 

Some specimens, probably the microspheric ones, begin with a proloculum of about 
0,012 mm diameter , followed by a quinqueloculine and triloculine series of 15 to 16 chambers. 
Another group, probably the megalospheric individuals , have a proloculum of about 0,060 mm 
diameter, and a series of about 6 to 8 quinqueloculine and triloculine chambers . 

Length of the holotype, 1,50 mm; breadth , 1,10 mm; thickness, 0,70 mm. 

Rem arks . - In external view this species reminds of Fabularia howchini ScnLm1-
BERGER (1891, Trans. Roy. South Australia, Proc. , vol. 14, pp . 347-349, tf. 1-8) from the Lower 
Pliocene of Australia, which differs in the less developed quinqueloculine and triloculine series, 
and the fewer chamber lets per chamber. 

Fabularia discolites DEFRANCE (1825, in BRONN, System Urwelt . Pflanzenthiere, Heidel­
berg, p. 43, pl. 7, f. 13), from the Lutetian of the Paris basin, differs by its more globular form . 
ScuLUl\IBERGER (1905, Bull. Soc . Geol. France, ser. 4, vol. 5, p. 139, pl. 3, f. 37, 38, tf. 22-25) 
published a number of transverse sections of F. discolites. There is a rather striking re em­
blance between the supposed microspheric forms of F. discolites and F'. bella. Ilo\\ ever, the 
figures of the supposed rnegalospheric individuals of the French species show a distinct bilo­
culine chamber arrangement throughout. 

Ty p e 1 o c a 1 it y . - Bambrugge, the abandoned quarry cc Steenberg n our sample 
ZD 1014. 

Type 1eve1. - Sands of Lede. These Sands are generally regarded to be of Late 
Eocene age. 

Dis t rib u t i on . - Belgium : Sands of Lecle, Sands of Wemmel, Clays of A e. 

Depository . - The holotype and paratypoids are stored in the collections of the 
Geological In stitute of Utrecht (S 11643) . 

FAMILY PENEUOPLIDAE 

SuBFAl\HLY SPIROLININAE 

Genus RENULINA LAMARCK, 1804 

Type species RENULITES OPERCULARIA LAMARCK, 1804 

Renulina opercularia (LAMARCK) 
Pl. VI, fig. 7; 161 

Renulites opercularia LAMARCK, 1804, Ann. Mus. Hist. Nat., vol. 5, p . 354; 1807, ibid., vol. 9, pl. 17, f. G 
(Lutetian; Paris basin). 

Peneroplis opercularis (LAMARCK), o'ORBIGNY, 1826, Ann. Sci. Nat., vol. 7, p. 286; TERQUEM, 1882, Mem. 
Soc. Geol. France, ser. 3, vol. 2, p. 50, pl. 2, f. 29. 

Renulina opercularia (LAMARCK), Y. LE GALVEZ, 1952, Mem. Expl. Carle Geol. det. France, pt. 4, p . 31, pl. 
3, f. 38. 

Dis t rib u t ion . - Belgium : Sands of Lede; 
France : Lutetian. 
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Genus SPIROLINA LAMARCK, 1804 

Type species SPIROLINITES CYLINDRACEA LAMARCK, 1804 

Spirolina spp. 
188 

Rem arks . - From the Lutetian of the Paris basin a number of Spirolina species 
\Yere described by TEHQUEM (1882) and Y. LE GALVEZ (1952) . 

Y. LE GALVEZ mentioned : 

Spirolina cylindracea (LAMARCK) (1804, Ann . Mus. Hist . Nat., vol. 5, p . 243; 1806, vol. 8, pl. 62, f. 15), 
Spirolina cylindracea (LAMARCK) var. glabra Y . LE GALVEZ (1952, Mem . Expl. Carte Geol. det . France, pt. 

4, p. 22, pl. 2, f. 13, 14), 
Spirolina laevigata o'ORBIGNY (1850, Prodrome Pal. Strat. Univ. Anim . Moll. Ray., vol. 2, p . 407; FoRi'iA­

SINI, 1904, Mem. R. Accad. Sci . Ist. Bologna, ser. 6, vol. 1, p. 8, pl. 2, f. 3), 
Spirolina pedum o'ORBIGNY (1850, Prodrome Pal. Strat. Univ . Anim. Moll . Ray., vol. 2, p . 407; Fo'RNASINI, 

1904, Mem. R. Accad. Sci. Ist. Bologna, ser . 6, vol. 1, p. 8, pl. 2, f. 4, 5), 
Spirolina striata o'ORBIGNY (1850, Prodrome Pal. Strat. Univ. Anim . Moll . Ray., vol. 2, p. 406; FoRl'<IASINI, 

1904, Mem. R. Accad. Sci. Ist. Bologna, ser. 6, vol. 1, p. 8, pl. 2, f. 2), ancl 
Spirolina 111ariei Y. LE GALVEZ (1952, Mem. Expl. Carte Geol. det . France, pt. 4, p. 25, pl. 2, f. 17, 18). 

vVc found ~ pecimen of all these types in our material from Grignon. Regarding these 
pecimen it i considered likely that the specific differences between Spirolina mariei and S. 

striata are not di Linet. They possibly represent variants of a single species. 
In the Eocene maLerial of Belgium no specimens of Spirolina were found. GuLLENTOPs 

(1956, fem. In t. Geol. niv. Louvain, vol. 20,. p. 16, pl. 1, f. 13) and BATJEs (1958, Mem. 
In t. R. c. Tat. Belg., no. 143, p. 107, pl. 2, f. 6) recorded Spirolina, possibly S. cylindracea, 
from the Lower Oligocene of Belgium. 

Di t rib u t ion . - France : Lutetian. 

Uenus DENDRITINA o'ORBIGNY, 1826 

Type species DENDRITINA ARBUSCULA o'ORBIGNY, 1826 

Dendritina depressa (LAMARCK) 
151 and 167 

Spirolinites depressa LAMARCK, 1804, Ann. Mus. Hist. Nat., vol. 5, p . 245; 1806, ibid., vol. 8, pl. 62, f. 14 
(Lutetian; Paris basin). 

Spirolina depressa (LAMARCI\), TERQUEM, 1882, Mem. Soc . Geol. France, ser . 3, vol. 2, p. 53, pl. 3, f. 10. 
Dendritina depres a (LAMARCI<), Y. LE GALVEZ, 1952, Mem. Expl. Carte Geol. det. France, pt. 4, p . 25, pl. 

3, f. 25-28. 

R e m a r k s . - ome small specimens from samples of the Upper Eocene of Belgium 
probably belong to this common species of the Lutetian of the Paris basin . 

In our French material "e found representatives of three more Dendritina species which 
had already been recorded from the Lutetian of the Paris basin . Figures and redescriptions 
of these species had been given by Y. LE GALVEZ (1952, l\Iem. Expl. Carte Geol. det. France, pt. 
4, pp. 25-28, pl. 2, f. 21-24, pl. 3, f. 25-30) : 
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Dendritina juleana n'ORBIGi'iY (1 46, Foram. fos . Vicnne, p. 134, pl. 7, f. 3, 4) wa found 
in considerable numbers in our material from Grignon; 

Dendritina laevigata TE:R Q Dr (1882, l\Iem. Soc. Geol. France, ser. 3, vol. 2, p. 51 , pl. 3, 
f. 2, 3) and 

Dendritinci elegans u·onmc~Y (1 46, Forum. foss. Yicnuc , p. 135, pl. 7, f. 5, 6) were 
prescn t a sing le pecimens. 

Dis t rib u t ion . - Belgium and of Lede, .__and of \Vemmcl (in both ome cat-
tered individual of Dendritina depressa); 

France : Lutetian. 

'uBFA?IIILY ORBITOLITINAE 

Genus ORBI'l,OLITES LAl\rARCK, 1801 

Type species ORBITOLITES COMPL.\ ATUS L\:\L\RCI<, 1801 

Orbitolites com1llanatn. LA:-.IAIH ' K 

169 

Orbitolites complanatus LAMARCI{, 1801, Syst. Anim. sans Vert., p. 376 (Lutetian; Paris !Jasin); TEHQUE:'lt, 

1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 125, pl. 13, f. 5; Douvn..LE, 1902, Bull. Soc. Geol. 
France, ser. 4, vol. 2, p. 296; HE:\'SON, 1950, Middle Eastern Tert. Peneroplidae, thesis Leiden, p. 57; 
Y.LE GALVEZ, 1952, Mem. Expl. Carte Geol. det. France, pt. 4, p. 28. 

Rem arks . - In addition to the numerou indiYidual deri' ed from the Lulelian of 
Grignon, we found the species rather carcely repre ented in our Belgian Eocene material. 
l\Iostly fragments "·ere encountered; "\Hll-prescned specimens are very rare. 

Dis t rib u t ion . - Belgium : Sand of Lede, Sand of \\'enunel (one ample of the 
basal layers); 

France : Lutetian. 

FA:'IULY ALVEOLINIDAE 

Genus ALVEOLINA o'Onmcw, 1826 

Type species ORYZARIA BOSCH DEFRA!\GE, 18:!5 

Al veolina spp. 

Rem arks. - A number of sample of the Belgian upper Eocene contained fragments 
of Alveolina. Their state of preservation did not allow a definite determination. Pos ibly 
they belong to the same species as the specimens that occur in the Lutelian of the Pari ba~in, 

and which were reported by Y. LE GALVEZ (1952, ~Icm. Expl. Carlr Geol. clcl. France, pt. 4, 
p. 41) as : 

Alveolina boscii (DEFlU::XCE) (O ryzaria voscii DEFRA"'\CE, 1825, in Bno 'N , System l'\\ ell . 
Pflanzenthiere, Heidelberg, p. 44, pl. 7, f. 17) and 
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Alveolina elongata n'ORBrGNY (1828, in DESUAYES, Ann. Sci. Nat., ser . 1, vol. 14, p. 234; 
FonNASINI,· 1904, Mem. R. Accad . Sci. Ist. Bologna, ser. 6, vol. 1, p . 15, pl. 4, f. 14) . 

Dis t rib u t ion . - Belgium : Sands of Lede, Sands of vVemmel; 
France : Lutetian . 

FAMILY LAGENIDAE 

SUBFAMILY LENTICULININAE 

Genus LENTICULINA LAMARCK, i804 

Type species LENTICULINA ROTULATA LAMARCK, i804 

Lcnticulina spp. 
Pl. VII, fig. 1-9; 22 

Rem arks . - Since BARTENsrnrn's paper (1948, Senckenbergiana, vol. 29, pp. 41-65) 
there ha been a tendency to u e Lenticulina as a generic name for all involute lagenids. 

Several species may be present in the Belgian Eocene, but we failed to find constant 
uislinclive characlcri Lies. Only the species of Lenticulina (Astacolus) and Lenticulina (Mar­
ginulinopsis) could be separated. 

The leper Clays and the Sand of l\Ions-en-Pevele appeared fairly rich in Lenticulina 
specimen . E pecially the samples of the boring vVoensdrecht yielded many of them. Such 
types as our Lenticulina (Darbyella) sp . cf. Darbyella wilcoxensis, L. sp . cf. L. umbonata (REuss), 
etc., appeared lo be characteristic for these units. 

The Roncq Clay , the Sandy Clays of Anderlecht and the Vlierzele Sands appeared to be 
devoid of Lenticulina. The genus is again represented in the Sands of Brussels, but in small 
number , and without dL linctive species. 

The Sand of Lcde al o had scarce, indistinct Lenticulina specimens . They became 
omewhal more numerou in the Wemmel Sands and the Asse Clays. The latter member had 

a slightly more diver ified a ociation than the 'i\lemmel Sands. It contained, amongst others, 
L. sp. cf. L. jugosa (Cu mrA ' and THm1As) as a distinctive species (also in one sample of the 
Lede and of the Hoboken boring; contamination ?) . 

The mo t important types are : 

Lent,iculina sp. cf. L. alatolimbata (GUMBEL) (cf. Bobulina alato-li1nbata Gu11rnEL, 1868, 
Abh. I . Bayer. Akad. 'Viss., Malh.-Physik. Cl., Yol. 10, pt. 2, p. 641, pl. 1, f. 70 - Eocene; 
Germany); pl. VII, fig. 1, 2. 

Specimens re embling this species were found in the material of the leper Clays, Roubaix 
Clays and l\Ions-en-Pevele Sands, but others " ·ith less numerous chambers (five to seven in 
stead of seven to nine) re emble Lenticulina limbat,a (BoRNE~IANN) (Bobulina limbata BoRNEMANN, 
1855, Zschr. Deu. Geol. Ge ., Yol. 7, p. 335, pl. 15, f. 4-6) and Lenticulina inomata (n'ORBIGNY) 
(Bobulina inomata n'OnBtGNY, 1846, Foram. foss. Vienne, p. 102, pl. 4, f. 25, 26). The latter 
types were found throughout our Eocene series. 

Lenticulin,a sp. cf . L. austriaca (n'ORmGNY) (cf. Bobulina austriaca n'OnBIGNY, 1846, · 
Foram. foss. Vicnne, p. 103, pl. 15, f. 1, 2 - Miocene; Vienna basin). 
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A number of specimens of the Lede and Assc formations possibly belong to this species, 
which was also reported from the Lutetian of the Paris basin (Y. LE GALVEZ, 1952, Mem. Expl. 
Carte Geol. det. France, pt. 4 , p . 40) . This form with about ten chambers and a rather indis­
tinct keel grades into that of our Lenticulina sp. cf . alatolimbata. 

Lenticulina sp. cf. L. linibosa (REuss) (cf . Cristellaria limbosa REuss, 1863, Sitz. ber. K. 
Akad . Wiss. Wien, l\fath.-Naturw. Cl., vol. 48, pt. 1, p. 55, pl. 6, f. 69 - Oligocene; Germany). 

Specimens that resemble this species \YfTe especially met with in the leper Clays and 
the Sands of Mons-en-Pevele. Similar specimens occur in younger deposits; they were partly 
determined as Lenticulina sp. cf. L. austriaca. 

Not all the specimens show the distinct keel as it was figured by RE uss . Occasional 
forms with more than nine to ten chambers resemble Lenticulina clypeijonnis (n'Onnic 'Y) (Robu­
lina clypeijormis n'OnmcNY, 1846, Foram. foss. Vienne, p. 101, pl. 4 , f. 23, 24) . 

The specimens of the vVemmel Sands and the Asse Clays show the type de cribed by 
many authors as Lenticulina cultrata (Mo~TFORT) (Robulus cultratus Mo TFORT, 1808, Conch. 
Syst., vol. 1, p. 215, tf.), which type figure, however, is indistinct. These specimen have a 
distinct keel and lesser chambers than typical L. limbosa. 

Lenticulina sp. cf . L. costata (n'Onmc Y) (c f. Robulina costata n'Onmc 'Y, 1902, in Fon ' A­

srNr, Mem. R. Accad. Sci . lst. Bologna, ser. 5, vol. 10, p. 43, tf. 44-recent; Adriatic, Italy), pl. 
VII, fig. 3. 

The specimens of the leper formation resemble our Lenticulina sp. cf. L. ellisori, but 
they show the distinct limbate sutures of L. costata. 

Lent,iculina sp. cf. L. ellisori BowEN (cf. Lenticulina ellisori BowEN, 1954, Proc. Geol. 
Assoc., vol. 65, p. 146, pl. A, f. 12 - London Clay; England), pl. VII , fig. 4. 

This type was only found in the leper Clays. 

Some variation is found in the thickening of the sutures, especially in the specimen 
resembling Lenticulina sp. cf . L. costata. 

Lent,iculina sp. cf. L. jugosa (CusHl\IAN and Tnol\IAS) (cf. Robulus jugosus Cusm1A and 
Tuol\IAS, 1930, Jour. Pal., vol. 4 , p. 36, pl. 3, f. 4 - Eocene; Texas), pl. VII, fig. 5. 

Only specimens from the Asse Clays resemble this species. The earlier suture are often 
nodose, the later ones raised. Our specimens also resemble Lenticulina baconica (llA TKEN) 
(Robulina baconica HANTKEN, 1875, Jahrb. K. Ungar. Geol. Anst., :Vlitt., vol. 4, pt. 1, p. 58, pl. 
14, f. 9), but the latter species shows more chambers and less limbate sutures. 

Lenticulina sp. cf. L. pseudovortex (CoLE) (cf . Robulus pseudovortex CoLE, 1927, Bull. 
Am. Pal., vol. 14, no. 51, p. 19, pl. 1, f. 12 - Eocene; Mexico), pl. VII, fig. 6. 

Most specimens show a slight keel, which is nearly absent in the original specimen 
of CoLE. 

The individuals of the Lede Sands and the Wernmel Sands resemble our Lent,iculina p. 
cf . L . yaguatensis, which has more chambers and somewhat less curved sutures. 

Lenticulina sp. cf. L. umbonata (REuss) (cf . Robulina umbonata REuss, 1851, Zschr. 
Deu. Geol. Ges., vol. 3, p. 68, pl. 4, f. 24 - Oligocene ; Germany). 

A number of small specimens, characterized by six chambers and the very large, thick 
umbo, were met with in some samples from the leper Clays of the VVocnsclrecht boring. 
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Lenticulina sp. cf. L. yaguatensis (BER.\IUimz) (cf. Hobulus yaguatensis BERMUDEZ, 1949, 
Cushm. Lab. Foram. Res., Spee. Publ. no. 25, p. 132, pl. 7, f. 29 , 30 - Oligocene; Dominican 
Hcpublic), pl. VII, fig. 8, 9. 

This is one of the most freq ucnt species in the Lede an cl Asse formations. The indi­
viduals arc characterized by about seven chambers with broadly curved sutures that are flush 
v,rith the surface. The earlier chambers are often visible through the transparent umbo. 

Lenticulina (Dal'byella) sp. cf. Lenticulina (Darbyella) wilcoxensis (CusrrMAN and GAR­
RETT) (cf . Darbyella wilcoxensis CusHMAN and GARRETT, 1939, Contr. Cushm. Lab. Foram. Res., 
vol. 15, p. 79, pl. 13, f. 11, 12- Eocene; Alabama), pl. VII, fig. 7. 

A small number of specimens was found in the leper Clays and the Mons-en-Pevele Sands. 
Our indiYicluals differ from Lenticulina (Darbyella) wilcoxensis by the less raised sutures 

and Lhe usually lo\\ er number of chambers. 

Subgenus ASTACOLUS Mo TFORT, i808 

'I'ype species NAUTILUS CREPIDULA FICHTEL and MOLL, i798 

Lenticulina (Astacolus) decorata (REuss) 
Pl. VII, fig. 10, 11; 209 

Crislellaria decorala REUSS, i855, Zschr. Deu. Geol. Ges., vol. 7, p. 269, pl. 8, f. i6, pl. 9, f. i, 2 (Upper 
Eocene; Germany). 

Marginulina decorala (REUSS), STAESCHE and HILTERMANN, i940, Abh. Reichst. f. Bodenf., New Series, vol. 
20i, p. i6, pl. 42, f. 4. 

Vaginulinopsi · decorata (REuss), TEN DAM, i944, Meded. Geol. Stichting, ser. C, vol. 5, no. 3, p. iOi, pl. 2, 
f. i2, i3. 

Hem a r h. . - \lo L of our variable specimens agree fairly well with the more or less 
chemalic figure of REc. . There may be some doubt about the subgeneric position of our 
pecimcn . The uture of the la t formed chambers often curve back to the spiral part of the 

Le L, Urn filtina the diagno i of Astacolus. Other specimens show the tendency to become 
di tinclly uncoiling; they better resemble VaginiLlinopsis or Marginulinopsis. 

The ornamentation i variable. lost specimens show limbate, raised sutures, partly 
developccl a a erie of di linct tubercle of variable length. The test may further be orna­
mented b more or le ~ longitudinal co tae, which always become less apparent near the aper­
ture. Granule may be pre ent in bet\Yeen the costae. 

Di t rib u t ion. - Belgium : Sands of Lede, Sands of Wemmel, Clays of Asse; 
l\cthcrland (\ oen drecht): Sands of Lede, Sands of vVemmel. 

Lenticulina (Astacolus) sp. cf. L. decorata (REuss) 
84 

cf. Crislellaria decorata REuss, i855, Zschr. Deu. Geol. Ges., vol. 7, p. 269, pl. 8, f. i6, pl. 9, f. i, 2 (Upper 
Eocene; Germany). 

R cm a r k . - In a number of samples of the leper formation we found many speci­
mens resembling our Lenticulina decorata of the Upper Eocene. However, most of them are 
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more slender and some show a Margintilinopsis-like test. Perhaps some younger individuals 
of Lent,iculina (Marginulinopsis) enbomensis without the typical ornamentation of that species 
have been inclUded. 

Dis t rib u t ion . - Belgium : Clays of leper, Sands of Mons-en-Pevele; 
England : London Clay; 
Netherlands (Woensdrecht) : Clays of l eper , Sands of Mons-en-Pevcle. 

Subgenus MARGINULINOPSIS SILVESTRI, 1904 

Type species MARGINUL!NOPSIS DENSICOSTATA THALMANN, 1937 

Lenticulina (lUarginulinopsis) enbornensis (BowEN) 

Pl. VII, fig. 12, 13; SS 

Marginulina enbornensis BO\VEN, 1954, Proc. Geol. Ass. , vol. 65, p. 149, pl. B, f. 1-4 (London Clay; 
England). 

Rem arks . - In the material of the Woensdrecht boring many specimens were found 
\Yith the same variable ornamentation as described by BowEN. The aperture i always eccen­
tric on a stout neck. Bo\rnN figured specimens without a distinct spiral part. !n our material 
types with and without such a spiral part are present. 

Pevele . 
Dis t rib u t ion. - Netherlands (vVoensdrecht) Clays of leper, Sand of :\fow-cn-

Genus MARGINULINA o'ORBIGNY, 1826 

Type species MARGINULINA GLABRA n'ORBIGNY, 1826 

Marginulina pediformis BoRNElllANN 

28 

Marginulina pediformis BORNEMANN, 1855, Zschr. Deu. Geol. Ges., vol. 7, p. 326, pl. 13, f. 13 (Oligocene; 
Germany); HAGN, 1956, Palaeontographica, vol. 107, pt. A, p . 132, pl. 11, f. 13. 

D i s t rib u t ion . - Belgium : Clays of leper (one sample); 
Netherlands (Woensdrecht) : Clays of leper (one sample). 

Genus DENTALINA o'ORBIGNY, 1839 

Type species NODOSARIA OBLIQUA n'ORBIGNY, 1826 

Dentalina megalopolitana REuss 

Pl. VII, fig. llt; 10 

Dentalina megalopolitana REuss, 1855, Zschr. Deu. Geol. Ges., vol. 7, pt. 1, p. 267, pl. 8, f. 10 (Upper 
Eocene; Germany). 

Denlalina approximata TEN DAM (not REuss), 1944, Meded. Geol. Stichting, ser . C, vol. 5, no. 3, p. 91, pl. 
2, f. 10 (Paleocene; Netherlands) . 
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B. cm arks . - Our specimens lack the iJJitial spine, but in the other features they closely 
resemble the species described by REuss . They are somewhat variable in the relative height 
of the chambers and the thickness of the sutures. 

Dentalina approximata (REuss) (J\'odosaria approximata REuss, 1866, Denkschr. K. Akad. 
Wiss. Wien, Math.- Taturw. Cl., vol. 25, pt. 1, p. 134, pl. 2, f. 22) from the Oligocene of Ger­
many is a more slender type with higher chambers. 

Some resemblance is found with American types, such as those of Dentalina colei Cusn­
l\fAN and DusENB nY (1943, Contr. Cushm. Lab. Foram. Res., vol. 19, p. 54, pl. 17, f. 10-12), 
TJ. cooperensis Cus11MA ' Yar. nonapicalis BANDY (1949, Bull. Am. Pal., vol. 32, no. 131, p. 52, 
pl. 7, f. 1), D. eocenica CusnMA (1944, Contr. Cushm. Lab. Foram. Hes., vol. 20, p. 36, pl. 
6, f. 1) and D. jarvisi Cusm1AN and Toun (1945, Cushm. Lab . Foram. Res., Spee. Publ. no. 15, 
p. 22, pl. 3, f. 22) . 

Di s tributi on . 
Pevcle. 

etherlands (Woensdrecht): Clays of leper, Sands of Mons-en-

Dentalina sp. cf. D. ewaldi (REuss) 
Pl. VII, fig. 15, 16; 20 

cf. Nodosaria ewaldi REuss, i85i, Zschr. Deu. Geol. Ges., vol. 3, p. 58. pl. 2, f. 2 (Oligocene; Germany); 
BATJES, i958, Mem. Inst. R. Sc. Nat. Belg., 110 . i43, p. ii7. 

B. em a r k s . - There are a number of fragments of Dentalina-like specimens 'IYith more 
or le s elongate chamber . 

The pecimen of lhe pper Eocene resemble Dentalina ewaldi as figured by REuss, but 
individual clo er to D. consobrina n'ORBIG:W (1846, Foram. foss. Vienne, p. 46, pl. 2, f. 1-3) 
are present as well. 

The fragment from the Lower Eocene, especially from the Clays of leper in the boring 
\i oen clrccht, have about the same morphological range, but there are fragments with very 
elongate chamber . They re emble Nodosaria longiscata n'ORnIGNY (1846, Foram. foss. Vienne, 
p. 32, pl. 1, f. 10-12). They were recorded under this name by TEN DA.:\r (1944, Meded. Geol. 
Stichting, er. C., Yol. 5 no. 3, p. 95) from the Ypresian of the Netherlands. 

Di t rib u t ion. - Belgium : Sands of Wemmel, Clays of As e; 
:\'etherland (Woensdrecht) : Clays of leper. 

Dentalina elegans n'OnnrGi\Y 
Pl. VII, fig. 17; 49 

Dr·ntalina elegans n'ORBIGNY, i8li.6, Foram. foss. Vienne, p . 45, pl. 1, f. 52-56 (Miocene; Vienna basin); 
TERQUE..\I, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 36, pl. 1, f. 40; TEN DAM, i944, Meded. 
Geol. Slichting, ser. C, vol. 5, no. 3, p. 92; Y. LE GALVEZ, i952, Mem. Expl. Carte Geol. det. France, 
pt. 4, p. 39. 

H c m a r k s . - pecimen resembling Lhe typical ones from the Miocene of Austria are 
relatively carce in our material, but they occur throughout. 

The chamber arc often less inflated; uch specimens resemble Dentalina pauperata 
n'ORBIGN\ (1846, Foram. fos . Vienne, p. 46, pl. 1, f. 57, 58). The sutures are generally straight 
and distinct, buL pecimens "ith slightly oblique sutures were found as well. They approach 
the indistinct boundary '' ith D. inornata n'ORBIGNY, which shows distinctly oblique sutures. 
The specific difference between these two species is somewhat questionable. 
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Dis t rib u t ion . - Belgium : Sands of Brussels, Sands of Lede, Sands of Wemmel, 
Clays of Asse; 

Netherlands (Woensdrecht) : Clays of leper. 

Dentalina inornata. n'ORBIGNY 
Pl. VII, fig. 18, 19; 67 

Dentalina inornata n'ORBIGNY, i846, Foram. foss. Vienne, p . 44, pl. i, f. 50, 5i (Miocene; Vienna basin); 
TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 37, pl. i, f. 4i (42 ?); Y. LE GALVEZ, i952, 
Mem. Expl. Carte Geol. det. France, pt. 4, p . 39. 

Rem arks . - MARKS (1951, Contr. Cushm. Found. Foram. Res., vol. 2, p. 45) regarded 
Dentalina inomata as a synonym of D. comniunis (n'ORBIG y) (Nodosaria communis n'ORBIG 'Y, 
1840, Mem. Soc. Geol. France, vol. 4, no. 1, p. 13, pl. 1, f. 4), which had originally been des­
cribed from the Adriatic, Italy. Hmvever, the type figures of the latter species are too bad to 
prove such an assumption. 

Dis t rib u t ion . - Belgium : Sands of Mons-en-Pevcle, Sands of Brussels, Sands of 
Lede, Sands of Wemmel, Clays of Asse; 

Netherlands (Woensdrecht) : Clays of Teper, Lower Panisel beds. 

Dentalina sp. cf. D. baltica REuss 
224 

cf. Dentalina baltica R.Euss, i855, Zschr. Deu. Geol. Ges., vol. 7, p. 269, pl. 8, f. i5 (Upper Eocene; 
Germany). 

Rem arks . - Variation especially concerns the development of the coslae, which are 
often distinct and heavy, and in other cases absent on the middle part of the chambers. 

Dis t rib u t ion . - Belgium : Sands of Wemmel, Clays of Asse. 

Genus NODOSARIA LAMARCK, i8i2 

Type species NAUTILUS RADICULUS LINNE, i758 

N odosaria sp . cf. N. elegantissima HANTKEN 
Pl. VII, fig. 20; 26 

cf. Nodosaria elegantissima HANTKEN, i875, Jahrb. K. Ungar. Geol. Anst., Mitt., vol. 4, pt. i, p. 24, pl. 
i2, f. i6 (Upper Eocene; Hungary). 

cf. Stilostomella cf. elegantissima (HANTKEN), HAGN, i956, Palaeontographica, vol. i07, pt. A, p. 155, pl. 
13, f. 24. 

Nodosaria spinulosa (MONTAGU), TEN DAM, i944, Meded. Geol. Stichting, ser. C, vol. 5, no . 3, p. 95, pl. 2, 
f. 8; BOWEN, i954, Proc. Geol. Ass., vol. 65, p. 155. 

Rem arks . - Our specimens, always fragmentary, fairly well resemble the figures 
given by HAGN. The apertural characters are indistinct, and our specimens are provisionally 
described as Nodosaria . In the original figures of HANTKEN the upper part of the chambers is 
smooth, which is unlike our specimens. Our Dutch individuals resemble the specimens figured 
by TEN DAM as N. spinulosa. However, Nautilus spinulosus MoNTAGU (1808, Test. Brit., Suppl., 
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p. 86, pl. 19, f. 5) shows a smooth upper part of the chambers and a spinose lower part. The 
longitudinal costae end in g in spinose projections are absent in MoNTAGu's figures. 

Externally there is no difference from Ellipsonodosaria midwayensis CusHMAN and Tonn 
(1946, Contr . Cushm . Lab. Foram. Res., vol. 22, p. 61, pl. 10, f. 25) from the Paleocene of 
Arkansas and Texas. However, owing to lack of specimens with a preserved apertural part, 
the generic determination of our specimens remains uncertain. 

Dis t rib u t ion . - Netherlands (Woensdrecht) : Clays of leper. 

Nodosaria minor HANTKEN · 
Pl. VII, fig. 21; 41 

Norlosaria bacillum DEFRANCE var. minor HANTKEN, i875, Jahrb. K. Ungar. Geol. Anst., Mitt., vol. 4, pt. 
i, p. 26, pl. 2, f. 7 (Upper Eocene; Hungary); STAESCHE and HILTERMANN, i940, Abh . Reichstelle f. 
Bodenforschung, New Series, vol. 20i, pl. 39, f. 3. 

Rem arks . - Specimens, such as those figured by HANTKEN and by STAESCHE and 
ll1LTERMA · , were rather frequently met with. They are always accompanied by Nodosaria 
latejugata. Po sibly both types are only variants of one species, but N. latejugata differs by 
the more inflated chambers and the more strongly developed costae . 

Di t rib u t ion . - Belgium : Clays of leper, Lower Panisel beds; 

etherland (\i oen drecht) : Clays of leper. 

Nodosaria latejugata Gul\1BEL 
Pl. VII, fig. 22; 36 

"A'odosaria latejugata GO~IBEL, i870, Abh . Bayr. Ak. Wiss., vol. iO, p. 6i9, pl. i, f. 32 (Eocene; Bavaria, 
Germany); TEN DAM, i944, Meded. Geol. Stichting, ser. C, vol. 5, no. 3, p. 94; HAGN, i956, Palaeonto­
graphica, vol. i07, pt. A, p. i37, pl. i2, f. ii, pl. i3, f. i. 

Rem ark . - J\'odosaria latejugata is considered to be different from N. minor by the 
cli tincll . inflated chamber and the heavier costae. 

Dis t rib u t ion . - Belgium : Sands of Mons-en-Pevele; 

~etherland (Woensdrecht) : Cla. s of leper. 

Nodosaria ludwigi REuss 
Pl. VII, fig. 2-3: 228 

Nodosaria ludwigi REuss, i866, Denkschr. K. Akad. Wiss. Wien, vol. 25, p. i35, pl. 2, f. 23 (Oligocene; 
Germany); BATJES, i958, Mem. Inst. R. Sc. Nat. Belg., no. i43, p. ii6, pl. 3, f. i5, i6. 

Re ma r k s . - Our few specimens are in all features identical with the specimens des­
cribed by BATJES from the Oligocene. 

Dis t rib u t ion . - Belgium : Sands of Wemmel, Clays of Asse. 
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Nodosai:ia natchitochensis (HowE) 

Pl. VII , fig. 2~; 25 

Dentalina natchitochensis HowE, 1939, Louisiana Dept. Conserv., Geol. Surv., Bull. no. i 4, p. 115, pl. 6, 
f. 6 (Eocene; Louisiana). 

Nodosaria natchitochensis (HowE), BOWEN, i954, Proc. Geol. Ass., vol. 65, p. iM. 

Rem arks . - Like the specimens from the London Clay, recorded by BowEN, our indi­
viduals differ from the original one by the r ec tilinear in stead of the curvilinear shnpe of 
the test. 

Some variation was found in the -size of the first chamber. It is sometimes <lisLincLly 
bigger than the second one, but mostly the chambers gradually increase in size as added. 

Dis t rib u t ion . - Netherlands (Woensdrecht) : Clays of l eper . 

Nodosaria spp. 
27 

Rem arks . - Indeterminable fragments of Nodosaria species were found in rnany 
samples of the Woensdrecht boring. Most frequent are fragments resembling Nodosaria spi­
nescens REuss (1851, Zschr. Deu. Geol. Ges., vol. 3, p. 62, pl. 3, f. 10). 

Dis t rib u t ion. - Netherlands CWoensdrecht) : Clays of l eper. 

SUBFAMILY LAGENINAE 

Genus LAGENA WALKER and JACOB, i798 

Type species SERPULA SULCATA WALKER and JACOB, i798 

Lagena isabella (n'ORBIGNY) 

Pl. VII, fig. 25; 105 

Oolina isabella n'ORBIGNY, i839, Voy. Amer. Mer., Foram., vol. 5, pt. 5, p. 20, pl. 5, f. 7, 8 (recent; Falkland 
Islands, Atlantic). 

Lagena isabella (n'ORBIGNY), BATJES, i958, Mem. Inst . R. Sc. Nat. Belg., no. i43, p. ii9, pl. 3, f. ii. 

Lagena elegantissima (BORNEMANN), MATTHES, i939, Palaeontographica, vol. 90, pt . A, p. 58, pl. 3, f. i3, i4. 

Rem a r k s . - Our specimens are completely within the range of variation found Ly 
BATJES_ in the Oligocene. We only ~mcountered single in_d.i".iduals in a number of samples. 

Specimens like- ours, were .often -referred to as Lageria acuticosta REuss (1862, Sitz. Ber. 
K. Akad. Wiss. Wien, vol. 44, pt. 1 , p. 305, pl. 1, f. 4) and L. sulcata (WALKER an<l .lAcoB) 
[Serpula (Lagena) sulcat.a WAL\KER and JACOB, 1798, in Kanm., Adams 'Essays, p. 634, pl. 14, 
f. 5]. 

D is t r i b u t ion . - Belgium : Clays of Roubaix, Sands of Mons-en-PevCle, Sands of 
Brussels, Sands of Lede, Clays of Asse. 
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Lagena striata (u' ORBIGNY) 

Pl. VII, fig. 26; 70 

Oolina striata n'ORBIGNY, 1839, Voy. Amer . Mer., Foram., vol. 5, pt. 5, p. 21, pl. 5, f. 12 (recent; Falkland 
Islands, Atlantic). 

Lagena striata (o'ORBIGNY), BOWEN, 1954, Proc. Geol. Ass., vol. 65, p. 143; BATJES, 1958, Mem. Inst. R. Sc. 
Nat. Belg., no. 143, p. 119, pl. 3, f. 6. 

Rem arks . - All the individuals we assigned to this species are characterized by the 
presence of fine, longitudinal striae . The shape of the test ranges from globular to pear-shaped. 
Mostly there is a terminal neck, but never with a series of rings. When the neck is absent, 
the test is pear-shaped. 

CusHMA and l\fcCuLLOCII (1950, Allan Hancock Pacific Exp., vol. 6, no . 6, p. 350, pl. 
47, f. 1-4) seem to interpret the species as characterized by the rings on the elongate apertural 
neck. Forms without such rings they placed in Lagena sulcata (WALKER and JAcoB) and varie­
ties. However, the type of L. sulcata possesses fewer and heavier costae . 

Dis t rib u t ion . - Belgium : Clays of leper, Sands of Mons-en-Pevele, Sands of Wem­
m cl, Clays of Asse; 

England : Barton bed . 

Lagena globosa (MoNTAGu) 

Pl. VII, fig. 27; 50 

Vermiculwn globoswn MONTAGU, 1803, Test. Brit., p. 523 (recent; England). 
Lagena globosa (MONTAGU), BOWEN, 1954, Proc. Geol. Ass., vol. 65, p. 142. 

Lagena vulgaris TERQUEM (not WILLIAMSON), 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 25, pl. 1, f. 3; 
Y. LE GALVEZ, 1952, Mem. Expl. Carte Geol. det. France, pt. 4., p. 39. 

Rem a r l . - Lagena vulgaris was described by ·WILLIAMSON (1858, Ree. Foram. Great 
Brit., p. 4, pl. 1, f. 5) a a mooth, very elongate, pear-shaped species. 

Our specimens, a well a the one figured by TERQUE111 and redescribed by Y. LE GALVEZ, 
show globular test , which re emble the original figures of Lagena globosa very ·well. 

Dis l rib u t ion . - Belgium : Sands of I\Ions-en-Pevele, Sands of Brussels, Sands of 
Leclc, Sands of vV emmcl, Clays of Asse; 

retherlands (Woensdrecht) : Clays of leper. 

Lagena spp. 

118 

R e m a r k s . - In addition to the three described species, scarce individuals of some 
others "ere found. The following names may be applied to them : 

Lagena squaniosa (MoNTAGU) var. hexagona (W1LLIA11rsoN) [Entosolenia squanwsa (MoN­
TAGu) var. hexagona \VtLLTAi\TSON, 1848, Ann. Mag. Nat. Hist., ser. 2, vol. 1, p. 20, pl. 2, f. 23 
- rcrcnt; Great Britain]. 

Single specimens in \Voensdrecht 403 m (LOY\ er Panisel beds), WA 1139 and ND 411 
(Sands of Brussel ) , and BRB 237 (Clays of Asse). 
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Lagena hispidu.la CusnMAN (1913, U. S. Nat. Mus., Bull. 71, pt. 3, p. 14, pl. 5, f. 2, 3 -
recent; Pacific). 

A single specimen in BRB 237 (Clays of Asse) . 

Lagena striatopunctata PARKER and Jmrns (Lagena sulcata (WALKER and JAcon) var. stri­
atopunctata PARKER and JoNES, 1865, Philos. Trans., vol. 155, p. 350, pl. 13, f. 25-27 - recent; 
Atlantic and Indian Oceans; Lutetian, France). 

Single specimens in BC 115 and V1/A 1139 (Sands of Brussels), and in vVemmel 14-10,50 m 
(Sands of Wemmel). 

Genus ENTOSOLENIA EHRENBERG, 1848 

Type species ENTOSOLENIA LINEAT A WILLIAMSON, 1848 

Entosolenia marginata (WALKER and BoYs) 
Pl. VII, fig. 28; 181 

Serpula marginata WALKER and BOYS, 1784, Test. Min., p. 2, pl. 1, f. 7 (recent; Great Britain). 

Lagena marginata {WALKER and BOYS), CUSHMAN, 1923, u. s. Nat. Mus., Bull. 104, pt. 4, p. 35, pl 6, f. 9. 

Entosolenia marginata {WALKER and BoYs), Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pl. 
3, p. 41. 

Rem a r k s . - Our few specimens show· some variation in the size of the carina. 

Dis t rib u t ion . - Belgium : Sands of Lede, Sands of vVemmel, Clays of A e; 

France : Lutetian. 

Entosolenia orbignyana (SEGUENZA) 
Pl. VII, fig. 29; 90 

Fissurina orbignyana SEGUENZA, 1862, Foram. Monothal. Mioc. Messina, p. 66, pl. 2, f. 25, 26 (Miocene; 
Italy). 

Lagena (Entosolenia) orbignyana (SEGUENZA), BATJES, 1958, Mem. Inst. R. Sc. Nat. Belg., no. 143, p. 118. 

Dis t rib u t ion . - Belgium : Sands of Mons-en-Pevele, Sands of Brussel , Sands of 
Lede, Sands of Wemmel. 

Entosolenia spp. 
127 

Rem arks . - In addition to the above two species we encountered a few specimens of 
some others. The following specific names could be applied for them : 

Entosolenia laevigata (REuss) (Fissurina laevigata REuss, 1850, Denkschr. K. Ak. Wiss. 
Wien, vol. 1, p. 366, pl. 46, f. 1 - Miocene; Vienna basin). 

LK 163 (Sands of Brussels). 

Entosolenia bicarinata (TERQUEM) (Fissurina bicarinata TERQUE r, 1882, Mem. Soc. Geol. 
France, ser. 3, vol. 2, p. 31, pl. 1, f. 24 - Lutetian; Paris basin). 

BD 391 (Sands of Brussels). 
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FAMILY POLYMORPHINIDAE 

Genus GUTTULINA n'ORBIGNY, 1839 

Type species POLYMORPHINA PROBLEMA n'ORBIGNY, 1826 

Guttulina problema (n'ORBIGNY) 
Pl. VII, fig. 30, 31, 32, pl. VIII, fig. 1; 58 

Polynwrphina (Guttvlina) problema o'ORBIGNY, 1846, Foram. foss. Vienne, p. 224, pl. 12, f. 26-28 (Plio­
cene; Italy). 

Guttulina problema (o'ORBIGNY), CUSHMAN and OZAWA, 1930, Proc. U. S. Nat. Mus., vol. 77, art. 6, p. 19, 
pl. 2, f. 1-6, pl. 3, f. 1; Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, p. ii , pl. 1, 
f. 7-9; BATJES (part), 1958, Mem. Inst. R. Sc. Nat. Belg., no. 143, p. 121, pl. 4, f. iO, ii (not 12). 

Polymorphina communis o'ORBIGNY, 1826, Ann. Sci. Nat., ser. 1, vol. 7, p. 266, pl. 12, f. 1-4 (Eocene; Paris 
basin) . 

Guttulina comnnmis (n' ORBIGNY), Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 13, 
pl. 1, f. 13-15. 

R cm ark . - Guttulina problem.a is one of the most common species of the Belgian 
Eocene with numerou repre entatives throughout the whole column. 

It appeared impo ible to separate Guttulina problem.a, G. conimunis and specimens 
similar lo G. austriaca n'ORBTGNY (1846, Foram. foss. Vienne, p. 223, pl. 12, f. 23-25) . Variants 
Lhat re cmble the latter specie are scarce; most of them were found in samples from the Lede 
and , \Vemmel .._and and A e Clays. 

The eparation of youna individual of Guttulina problem.a and G. irregularis appeared 
lo be difficult, and ometime impossible. The same difficulty \HS encountered with young 
specimen of G. lactea and of Pyrulina pecies. 

Among the numerou pecimens of the Asse formation some may be assigned to Guttulina 
frankei C ·~ mrA ' and OzAwA (1930, Proc. U. S. Nat. Mus., vol. 77, art. 6, p. 28, pl. 4, f. 1), 
hut a clear di linclion between the latter species and G. problem.a was not observed. All speci­
men were united under G. problem.a, as BATJES did for the Oligocene ones . 

D i t rib u t ion . - Belgium : Clays of leper, Sands of .Mons-en-Pevele, Clays of Rou-
baix, "'and of Aalter, ands of Bru els, Sands of Lede, Sands of Wemmel, Clays of Asse; 

Enaland : Upper Bracklesham beds, Barton beds; 
France : Lutetian; 
Ketherlancl (VVoen drecht) : Clay of leper, Sands of i\Ions-en-Pevele, Lower Panisel beds, 

Sands of Aalter, Sands of Bru els , Sands of Lede, Sands of Wemmel. 

Guttulina irregularis (n'OnBrGNY) 
Pl. VIII, fig. 2, 3; 57 

Globulina irregularis o'ORBIGf'lj'Y, 1846, Foram. foss. Vienne, p. 226, pl. 13, f. 9, iO (Miocene; Vienna basin). 

Guttulina irregularis (o'ORBIGNY) , CusHMA.t'I and OZA\VA, 1930, Proc. U. S. Nat. Mus., vol. 77, art. 6, p. 25, 
pl. 3, f. 4, 5, pl. 7, f. 1, 2; Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 14; 
MARI\S, 1951, Contr. Cushm. Found. Foram. Res., vol. 2, p. 47; BHATIA, 1955, Jour. Pal., vol. 29, 
no. 4, p. 676, pl. 67, f. 26 . 
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H. em a r k s . - Our specimens of Guttulina frregtilaris are rather variable in general 
appearance. They include forms as were figured by BHATIA as G. bulloides REUSS (BHATIA, 1955, 
op. cit., p. 676, pl. 67, f. 28) . The type of G. inaequalis H.E uss, as figured by BHATIA (1955, p. 
676, pl. 67, f. 23) occurs among young specimens. 

BATJES (1958, i\Iem. Inst. R. Sc. Nat. Belg., no. 143, p. 226, pl. 12, f. 12) included Guttu­
lina irregularis as a variant of G. problenia. The distinction between the two species is not 
always very clear, but in our Eocene material they are generally fairly well separable. 

D i s t rib u t i on . - Belgium : Clays of leper, Sands of Mons-en-Pevcle, Clays of 
Honcq, Sands of Brussels, Sands of Lede, Sands of vVemmel, Clays of Asse; 

England : Upper Bracklesham beds, Barton beds; 
France : Lutetian; 
Netherlands (vVoensdrecht) : Clays of leper, Sands of Mons-en-Pevcle, Lower Pani el 

beds, Sands of Aalter, Sands of Brussels, Sands of Lede, Sands of Wemmel. 

Guttulina pulchella n'OnBIGNY 

Pl. VIII, fig. 4; 69 

Guttulina pulchella n'ORBIGl'ff, !839, in DE LA SAGRA, Hist. Phys. Nat. Cuba, p. i34, vol. 8, pl. 2, f. 4-6 
(recent; West Indies); CUSHMAN, !923, U. S. Nat. Mus., Bull. i04, p. i57, pl. !10, f. 6; Cusm1AN and 
OZAWA, !930, Proc. U. S. Nat. Mus., vol. 77, art. 6, p. 33, pl. 5, f. 7. 

Guttulina spicaeformis (ROEMER) var. parisiensis Y. LE GALVEZ, !950, Mem. Expl. Carle Geol. det. France, 
pt. 3, p. i5, pl. i, f. i0-i2 (Lutetian; Paris basin). 

Rem arks . - The Belgian and French specimens resemble the figures of Guttulina 
pulchella very well. They are considered conspecific with this recent Caribean pecies. Most 
of our specimens are also in good accordance with the one figured by Y. LE CALrnz a G. spicae­
formis var. parisiensis . In our opinion this form is identical with G. pulchella. 

A large number of variants in our material are smooth. 

Dis t rib u t ion . - Belgium : Clays of leper, Sands of Aalter, Sands of Bru els , 
Sands of Lede, Sands of vVemmel, Clays of Asse; 
· England : Upper Bracklesham beds; 

Netherlands (Woensdreeht): Sands of Mons-en-Pevele, Lo\Yer Panisel bee.ls, Sand of Aal­
ter, Sands of Brussels . 

Guttulina lactea (WALKER ancl JACOB) 
Pl. VIII, fig. 5; 113 

Serpula lactea WALKER and JACOB, !798, Adams' Essays, ed. 2, p. 634, pl. i4, f. 4 (recent; England). 
Polymorphina lactea (WALKER and JACOB), CUSHMAN, !923, U. S. Nat. Mus., Bull. i04, pt. 4, p. !46, pl. 

39, f. 9 (not ii) . 
Guttulina lactea (WALKER and JACOB), CUSHMAN and OZAWA, !930, Proc. U. S. Nat. Mus., vol. 77, art. 6, 

p. 43, pl. iO, f. i-4; Y. LE GALVEZ, !950, Mem. Expl. Carte Geol. det. France, pt. 3, p. i4. 

H. em arks . - Guttulina lactea differs from G. problema by the elongate chambers and 
the slightly compressed test. In some specimens there is a tendency of the chambers to become 
arranged in a sigmoid series. This was noted earlier by CusmrAN and OzAwA for recent speci­
mens from the Atlantic. 

Some specimens with shorter chambers hamper a clear separation from c; u ttulina 
problem,a. 
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Dis t rib u t ion. - Belgium : Sands of Brussels, Sands of Lede, Sands of Wemmel ; 
France : Lutetian; 
Netherlands (\iVoensdrechL) : Lower Pan isel beds, Sands of Brussels. 

Genus GLOBULINA n'ORBIGNY, i839 

rrype species POLYMORPHINA GIBBA n'ORBIGNY, i826 

Globulina gibba (n'ORBIGNY) 
Pl. VIII, fig. 6, 7; 56 

Polymorphina gibba n'ORBIGNY, i846, Foram. foss. Vienne, p. 227, pl. i3, f. i3, i4 (Miocene; Vienna basm). 
Globulina gibba (n'ORBIGNY), TERQUEM, i882, Mem . Soc. Geol. France, ser. 3, vol. 2, p. i30, pl. 13, f. 23-25 

(noL 22, 26, 27); CUSHMAN and OZAWA, 1930, Proc. u. s. Nat. Mus., vol. 77, art . 6, p . 60, pl. i6, f. 
i-4; Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, p. i7; BATJES, 1958, Mem . Inst . 
R. Sc. Nat. Belg., no. i43, p. i2i, pl. 4, f. 9. 

Globulina inaequalis REuss, i850, Denkschr. K. Ak. Wiss . Wien, vol. i, p. 377, pl. 48, f . 9 (Miocene; 
Vienna basin); CUSHMAN and OZAWA, 1930, Proc. U. S. Nat. Mus., vol. 77, art. 6, p. 73, pl. i8, f. 2-4. 

Rem ark . - Compressed forms, distinctly belonging to Globulina inaequalis, 
appeared lo be rare in our abundant Eocene Globulina material, but they are present throughout 
the entire column. InlermediaLes with the more globular G. gibba are much more abundant. 
[n our material G. inaequalis was regarded as a compressed variant of G. gibba. 

D i L r i IJ u t i o n . - Belgium : Clays of leper, Sands of Mons-en-PevCle, Sands of Aal-
Lcr, Sands of Bru el , Sand of Lede, Sands of Wemmel, Clays of Asse; 

England : llpper Brackle ham bed , Barton beds; 
France : .... ands of Cui e, Lu letian; 
Netherland (\Vocu drecht) : Clays of leper, Sands of Mons-en-Pevele, Lower Panisel 

bee.ls. Sand. of Aaller, Sand of Bru sel , Sands of Lede, Sands of Wemmel. 

Globulina gibba (n'ORBIGNY) var . punctata n'ORBIGNY 
Pl. VIII, fig. 8, 9; 96 

Globulina punctata n'ORBIGNY, i846, Foram. foss. Vienne, p. 229, pl. i3, f. 7, 8 (Miocene; Vienna basin). 
Globulina gibba (n' ORBIGNY) var . punctata n'ORBIG 'Y, CusHl\JAN and OZAWA, 1930, Proc. U. S. Nat. Mus., 

Yo!. 77, art. G, p. 69, pl. i7, f. 4, 5; Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, 
p. 20. 

Globulina rugosa n'ORBIG Y, i846, Foram. foss. Vienne, p. 229, pl. i3, f. 19, 20. 

H. C' mark . - The pecimen of this variety are distinct Globulina gibba with small 
granules of variable quantity. ometimes the granules are coarser. Such variants resemble 
G. gibba (n'ORBJG:\l) var. tuberculata n'ORBIGNY (1846, Foram. fo s. Vienne, p. 230, pl. 13, f. 
21, 22), but ~ pecimcn with tubercle as coarse as those of the specimens figured by Cusm1A~ 
and OzAwA (1930, Proc. U. S. I aL. l\lus ., vol. 77, art. 6, p. 68, pl. 17, f . 6, 7) are extremely rare 
in our material. 

CL,IDrAx antl OZAWA recognized the identity of Globulina pimctata n'ORBIGJ\-Y and G. 
rugosa n'ORmc;w, both from the l\liocenc of the Vienna basin. In the latter the granules would 
have to he arranged in longitudinal rows, in "\Yhich this form differs from G. punctata with 
haphazard disper ion . This variant is a minor constinuent in our punctata collection. 
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Di t rib u t ion . - Belgium : Sands of :Jion -en-Pevcle, Sands of Brussels, and of 
Ledc, Sands of Wcmmcl, Clays of Asse; 

England : Barton beds; 
France : Lutetian; 

Netherlands (Woensdrecht) Lower Panisel beds, Sand of Lecle. 

Globulina gibba (n'ORBIGNY) var. myristiformis (WILLIAM oN) 
Pl. YllI, fig. 10; 168 

Polymorphina myristiformis WILLIAi\ISON, 1858, Recent Foram. Gr. Britain, p. 73, pl. 6, f. 156, 157 (recenl; 
Br. Isles); BRADY, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 571, pl. 73, f. 9, 10. 

Globulina gibba (o'ORBIGNY) var. myristiforrnis (WILLIAi\ISON), CuSHi\IAN and OZAWA, 1930, Proc. U. S. Nal. 
Mus., vol. 77, art. 6, p. 66, pl. 16, f. 8, pl. 20, f. 6; Y. LE GALVEZ, 1950, Mem. Exp!. Carle Geol. del. 
France, pt. 3, p. 18. 

Lagena coslata TERQUEi\I (not WILLIA.\1SON), 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 27, pl. 1, f. 11 
(Lutetian; Paris basin). 

Polynwrphina sulcata o'ORBIG Y, 1902, in FOR.NASI 'I, Mem. R. Accad. Sci. Ist. Bologna, er. 5, vol. 10, p. 
50, tf. 52 (recent; France). 

Globulina gibba (o'ORBIGi'iY) var. sulcata (o'ORBIGi'iY), Y. LE GALVEZ, 1950, iem. Expl. Carle Geol. del. 
France, pt. 3, p. 18, pl. 4, f. 54, 55. 

Rem ark . - C Hi\IAN and OzA\YA noted that pecimen from the Lutetian depo it 
of Grignon show heavier co tae than t, pical specimen from the ea around Gr at Britain. The 
same applies to mo t of our Belgian specimens. 

Di s t rib u t ion. - Belgium : Sand of Lede, Sand of \i'Vemmel; 

France : Lutetian. 

Globulina gravida (TERQ EM) 

Pl. VIII, fig. 11; 116 

Guttulina gravida TERQUE.M, 1878, Mem. Soc. Geol. France, ser. 3, vol. 1, p. 47, pl. 4, f. 28-32 (Pliocene; 
Rhodes, Mediterranean); 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 135, pl. 14, f. 20-21. 

Globulina gravida (TERQUEM), Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, J)l. 3, p. 20, pl. 
1, f. 16-18. 

Rem arks. - C-c;smIAN and OzAwA (1930, Proc. U. S. Nat. Mu ., vol. 77, art. 6, p. 
61) regarded Globulina gravida as a synonym of G. gibba. Ho"ever, thi pecie i di tina­
uished from G. gibba by the more elongate and fla k-like hape and the thickened hyalin 
·wall surrounding the distinct apertural tube. 

Some broader variant resemble Globulina ampulla (JoNE ) (Polyniorphina arnpulla Jo:-;E , 
1852, Quart. Journ. Geol. Soc., vol. 8, p. 267, pl. 16, f. 14). 

Dis t rib u t ion . - Belgium : Sands of Brussels, Sands of Lede, Sands of Wemmel, 
Clays of Asse; 

Netherlands (Woensdrecht) : Lo\\er Paniscl beds, Sands of Bru el , Sand of Lcde. 
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Globulina gravida (TERQUEM) var. lineata nov. var. 
Pl. VIII, fig. 12; 219 

Et y m o 1 o g y . - From Latin : lineat,io = marking with lines. 

Des c rip t ion . - Variety differing from Globulina gravida (TERQUEM) in having the 
test ornamented by numerous, faint, longitudinal striae. 

Length of the holotype 0,39 mm. 

Rem arks . - The striae are sometimes interrupted at the sutures. 

Type 1oca1 it y . - Boring at the New Barracks of the Artillery at Mechelen (1905) 
our sample Mechelen 51. 

Ty pc l c v e 1 . - Basal layers of the Assc Clays. The age of these deposits is generally 
regarded to be Late Eocene. 

Dis t rib u t ion . - Belgium : Sands of Wemmel, Clays of Asse. 

D e p o i t o r y . - The holotype and the paratypoids are stored in the collections of the 
Geological In titute of Utrecht (S 9609). 

Genus PYRULINA. n'ORBIGNY, 1839 

Type species POLYMORPHINA GUTTA n'ORBIGNY, 1826 

Pyrulina gutta (n'ORBIGNY) 

91 

Polymorphina gutta n'ORBIGNY, 1826, Ann. Sci. Nat., ser. 1, vol. 7, p. 267, pl. 12, f. 5, 6 (Pliocene; Italy). 
Pyrulina gulla (n'ORBIGNY), CUSHMAN and OZAWA, 1930, Proc. u. s. Nat. Mus., vol. 77, art. 6, p. 51, pl. 13, 

f. i; Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, p . 16. 

R cm arks. - Owing to the bad preservation the first chambers of most of our speci­
mens arc not clear. l\fany of the individuals are only young ones, in which the biserial part 
is not yet di tinctly developed. 

ome carce pecimen resembling Pyrulina polita (TERQUE:\I) (Polynwrphina polita 
TERQUE:\r, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 139, pl. 14, f. 23-25) have been in­
cluded. 

D i s t r i b u t i o n . - Belgium Sands of Aalter, Sands of Brussels, Sands of Lede, 
Sands of Wemmel; 

France : Lutetian; 
Netherland (\Voensd recht) : Lower Panisel beds, Sands of Brussels. 

Pyrulina tbouini (n'ORBIGNY) 

Pl. VIII, fig. 13, H; t:9 

Polymorphina thouini n'ORBIGNY, 1865, in PARKER, JONES and BRADY, Ann. Mag. Nat. Hist., vol. 16, ser. 
3, pl. 2, f. 49 (Eocene; Paris basin); TERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 142, 
pl. 14, f. 33. 
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Pyrulina lhouini (o'ORBIGNY), CUSHMAN and OZAWA, 1930, Proc. u. s. Nat. Mus., vol. 77, arL. G, p. 57, pl. 
14, f. 6; Y. LE CALvEz, 1950, Mem. Expl. Carte Geol. det. France, pl. 3, p. 17. 

Hem arks . - According Lo CusmrACi' and Oz.\WA Pyrulina thotiini is one of Lhe be L 
Llefined pecies of Pyrulina. However, in our maLerial di tincL Lypes of P. tlwuini , \\ ilh the 
elongate chambers in the slender te t, intergrade with shorLer specimen as ign(llble to 
P. cylindroides (HoE:'ilER) ( Polyrnorphina cylindroides HoE:'iIER, 1839, r. Jahrb. Jin., eLc., p. 
385, pl. 3, f. 26) with less elongate chambers. There i also inLergradation wiLh individual 
resembling P. fusiformis (HoE,rnR) (Polymorphina fusifonnis R oE:'iIER, 1 3 , op. ci L. , p. 386, 
pl. 3, f. 37), as described by IlATJES (1958, :\Iem. IwL. H. Sci. l'\aL. Bclg . n o. 143, p. 122, pl. 
4, f. 3). 

Dis t rib u t ion . - Belgium Sand~ of Bru el , Sand of Lede, and· of \Ycmmcl, 
Clays of Asse; 

England : BarLon beds; 
Netherlands (\Yoensd rechL) Lo,,·er Paniscl bed , Sands uf Bru scls, '-'and uf Lcdt'. 

Genus PSEUDOPOLYl\IORPHI A CusILVIA.'{ and OZAWA, 1928 

Type species PSECDOPOLYMOHPlIIN.\ HANZ.:\ WAI CUSIIMAN and OZAWA, 1928 

Pseudopolymoq)ltina spatulata (TERQLE,1) 

83 

Polymorphina spalulala TERQUE:\J, 1882, Mem. Soc. Geol. France, ser. 3, Yol. 2, p. 142, pl. 14, f. 32 (Lule­
tian; Paris basin). 

Pseudopolymorphina spalulala (TERQUE:\11), Cl;SmlA.'i and OZAWA, 1930, Proc. U. S. Nat. .'.\lus., Yo!. 77, art. 
6, p. 105, pl. 27, f. 4, 5; Y. LE GALVEZ, 1950, l\Iem. Expl. Carte Geol. det. France, pt. 3, p. 23. 

Dis L rib u t ion . - Belgium : Sand:; of :\lons-en-Pevele, ands of Brussel-;. 

Genus SIG 10MORPHINA CUSHMAN and OZAWA, 1928 

Type species SIGMOMORPHIN.\ KAGAENSIS CUSIJ:\IA:X and OZAWA, 1928 

Sigmomorphina p. cf. S. bornemanni Crsm1A:-1 and Oz \WA 

Pl. VIII, fig. 15, 16; 139 

cf. Sigmomorphina bornemanni CUSHMAN and OZAWA, 1930, Proc. U. S. Nat. Mus., vol. 77, art. G, p. 
134, pl. 36, f . 3 (Oligocene; Germany). 

cf. Polymorphina dilalala REuss (not o'ORBIGNY), 1851, Zeitschr. Deu. Geol. Ges., vol. 3, p. 83, pl. G, f. 
49 (Oligocene; Germany). 

Hem ark s . - :\losL of our specimens are more slender Lhan the typical, broad speci­
mens of Sigmomorphina bomenianni. They al.<>o re emble S. regularis (HoE'IIER) (Polymor­
phina regularis RoE,rnR, 1839, ~- .Tahrb. l\lin., elc., p. 385, pl. 3, f. 21) a!'l described by BATJEs 
(1958, l\lem. Inst. H. Sc . • -a t. Belg., no. 143, p. 125, pl. 4, f. 2) . They have a more produced 
initial end, ,..,-hich is oflen developed as a disLinct spine, a iL wa figured by Y. LE CAL\EZ for 
S. apiculata Y. LE C \L'Ez (1950, :\Iem. Expl. Carte Geol. <let. France, pt. 3, p. 24, pl. 4, f. 51-53). 



J. P. II. KAASSCI-ITETEB._ -. FORA.MT _r IFERA OF THE EOCENE OF BELGIU:\I 187 

Our specimens lack the onn.uncnla.lion of the latter .. specics, except for a few which did show very 
faint slriac on Lhe early part of the tesl. · 

Some pccimens resemble Sigmoidella, in which each chamber embraces the previous 
ones. Especially S. plumnierae Cus nMAN and OzAwA (1930, Proc. U. S. Nat. Mus., vol. 77, art. 
6, p. 142, pl. 39, f. 3) is similar, hllt it has the chambers in a contraclockwise series. 

Dis t rib u t ion . - Belgium : Sands of Brussels, Sands of Lede, Sands of ·wemmel; 
Ic thcrlands (\rVocn clrecht) : Sands of Brussels, Sands of Lede. 

Sigmomorphina semitecta (REuss) 

115 

Polymorplzina semilecla REUSS, i867, Sitz. Ber. K. Akad . Wiss. Wien, vol. 55, pt. i, p. 9i, pl. 3, f. iO 
(Miocene; Poland). 

Sigmorphina semilecla (R.Euss), CUSHMAN and OZAWA, i930, Proc. U. S. Nat. Mus, vol. 77, art. 6, p. i29, 
pl. 33, f. 6, 7. 

Polymorphina amygdaloides TERQUEM (not R.Euss), i882, Mem. Soc. Geol. France, ser . 3, vol. 2, p. i4.i, 
pl. 14, f. 30, 31 (Lulelian; Paris basin ). 

Sigmomorp!tina amygdaloides (TERQUEM), Y. LE GALVEZ i950, Mem. Expl. Carte Geol. det. France, pt. 
3, p. 24. 

H. em ark . - In the Belgian material we found Signwmorphina semitecta as well as 
it arianl terqueniiana (Fon:u rn1) (Polynwrphina amygdaloides REuss var. terquemiana 
Fon'\ · 1,1 , 1900, Boll. Soc. Geol. Hal., Yol. 19, p. 136). 

Our elongate rnrianl arc identical ·with the forms described as Sigrnomorphina 
amygdaloides <TEHQl 1rn) by Y. LE GALVEZ. 

Di t rib u Lion. - Belgium : "'ands of Brussels, Sands of Lede; 
\etherland (\Yocn drecht) : Lo" er Panisel beds. 

Genus GLA.NDULINA n'ORBIGNY, i839 

Type pecie NODOSARIA (GLA DULI A) LAEVIGATA n'ORBIGNY, i826 

Glandulina laevigata (n'ORBIGNY) 

Pl. VIII, fig. 1i; 102 

Xodosaria (Glandulina) laevigata n'ORBIG:'\Y, i826, Ann. Sci. Nat., vol. 7, p. 252, pl. iO, f. i-3 (recent; 
Adriatic, and Pliocene; Italy). 

Glandulina laevigata (n'ORBIGNY), n'ORBIGNY, i8l16, Foram. foss. Vienne, p. 29, pl. i, f. 4, 5; CUSHMAN and 
OZAWA, 1930, Proc. U. S. Nat. !\1us., vol. 77, art. 6, p. i43, pl. 40, f. i; BATJES, i958, Mem. Inst. 
R. Sc. Nat. Delg., no. 143, p. i23, pl. 4, f. 7, 8. 

Rem ark . - BATJES described the variability of the species by enumeration of a num­
ber of t)pC, of pccie of BoR:'iE:'IIANN and REuss, which he had found in the Oligocene material. 
The e type arc also pre ent in our material of the Eocene of Belgium and England. Further­
more'' e encountered individuals described by BANDY (1949, Bull. Am. Pal., vol. 32, no. 131) as 
Glandulina elliptica REu (p. 49, pl. 6, f. 12), G. laevigata (n'OnBIGXY) (p . 49, pl. 6, f. 13), 
c;. occ identalis ( C ·sm.IAN) (p . 49, pl. 6, f. 14) and G. ova ta Cusm1A ' (p . 50, pl. 6, f. 15), all from 
Lhe Jack on Eocene of Alabama. It appeared impossible to make a specific distinction between 
the c form , "hich are all regarded as variants of G. laevigat.a. 
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Furthermore a number of single specimens was found, resembling Glandtilina aequalis 
REuss (1863, Sitz. ber. K. Akad . ·wiss. Wien, vol. 48, p. 48, pl. 3, f. 28) as described by BATJES 
(1958, Mem. Inst. R. Sc. Nat. Belg., no. 143, p. 123, pl. 4, f. 5, 6). These forms occur together 
with those of G. laevigata . They may also be variants of our G. laevigata. 

Dis t rib u t ion . -- Belgium : Sands of Mons-en-Pevele, Sands of Lede, Sands of Wem­
mel, Clays of Asse; 

England : Barton beds. 

Genus DIMORPHINA n'ORBIGNY, i826 

Type species DIMORPHINA TUBEROSA n'ORBIGNY, i826 

Dimorphina sp. 
Pl. VIII, fig. 18; 204 

R e ma r k s . - The m~crospheric specimens of this peculiar Dimorphina resemble 
Dimorphina danvillensis HowE and "VVALLACE (1932, Louis. Dept. Cons., Geol. Bull., no. 2, p. 
44, pl. 8, f. 1), but Lhe initial end is more acuminate and the aperture is central, also in the 
uniserial stages, instead of eccentric as in the figure of HowE and WALLACE. 

The macrospheric specimens, however, lack the triserial stage and begin biserially like 
Glandulina. These specimens resemble G. aequalis REuss, but the initial biserial part i much 
longer, and the chambers are mostly less high. 

Dis t rib u t ion . - Belgium : Sands of Lede, Sands of Wemmel. 

FAl\ULY BULIMINIDAE 

s UBF AMIL y TURRILININ AE 

Genus TURRILINA ANDREAE, i884 

Type species TURRILINA ALSATICA ANDREAE, i884 

Turrilina brevispira TEN DAM 
Pl. IX, fig. 1; 61 

Turrilina brevispira TEN DAM, i944, Meded. Geol. Stichting, ser. C, vol. 5, no. 3, p. HO, pl. 3, f. 4 (Eocene; 
the Netherlands) . 

Rem arks . - The final coil of our specimens is less high than it is in the individual 
figured by TEN DAM. The aperture at the base of the chamber is separated from the margin 
by a slight lip. 

D is t rib u t ion . - Belgium : Clays of leper, Clays of Roubaix, Sands of Mons-cn­
Pevele; 

Netherlands (Woensdrecht) : Clays of leper. 
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Genus BULIMINELLA CUSHMAN, i911 

Type species BULIMINA ELEGAN'l'ISSIMA n'ORBIGNY, 1839 

Buliminella sp . cf . B. pulchra (TERQUEM) 
Pl. IX, fig. 2; 77 

cf. Bulirnina pulchra 'l'ERQUEM, 1882, Mem . Soc . Geol. France, ser . 3, vol. 2, p. 114, pl. 12, f. 9-12 (Lute­
tian; Paris basin). 

cf. Bulirninella pulchra {'l'ERQUEM), CUSHMAN and PARKER, i947, u. s. Geol. Survey, Prof. Paper 210-D, 
p. 61, pl. 16, f. 5, 6; Y. LE GALVEZ, i950, Mem. Expl. Carte Geol. det. France, pt. 3, p . 33, pl. 2, 
f. 21, 22. 

Rem ark . - It appeared difficult to separate our ill-preserved specimens between 
13uliminella pulchra and B. elegant,issinia (n'ORBIG NY) (Bulimina elegantissima n'ORBIGNY, 1839, 
Voy. Am. fer., Foram., vol. 5, pt. 5, p . 51, pl. 7, f. 13, 14), the latter as figured by BowE~ (1957., 
l\Iicropal., vol. 3, p. 54, pl. 1, f. 17) from the Upper Eocene of England, and by BHATIA (1955, 
.Tour. Pal., vol. 29, p. 679, pl. 66, f. 11) from the Oligocene of \/\Tight. 

Only ome of lhe specimens of the Lede Sands and of the Wemmel Sands show the great 
relative ize of lhe last coil with long and narrow chambers, as it is typical for Buliminella 
pulchra. 

D i l r i b u l i o n . - Belgium Clays of Roubaix, Sands of Brussels, Sands of Lede, 
and of Wemmel; 

France : Lutelian. 

Buliminella striatopunctata. (TERQUEM) 
181 

Bulimina slriato-punclala 'l'ERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 116, pl. 12, f. i9 (Lute­
lian; Paris basin). 

Buliminella strialo-punctala ('l'ERQUEM), Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det . France, pt. 3, 
p. 30, pl. 2, f. 29, 30. 

H. em ark . - Thi pecies is only represented by some young specimens . 

Di , t rib u lion . - Belgium : Sands of Brussels, Sands of Lede; 
France : Lutetian. 

Buliminella sp. 

Rem arks. - In two samples from the Sands of Mons-en-Pevele at Mont-Saint-Aubert a number 
of Buliminella specimens was found, which resemble Cretaceous species, such as B. imbricala (REuss; 
(Bulimina imbricata REuss, 1851, Haidinger's Naturw. Abh., vol. 4, p. 22, pl. 3, f. 7) and B. cushmani 
SANDIDGE {i932, Jour. Pal., vol. 6, p. 280, pl. 42, f. 18, i9). 

An exact specific determination is impossible, because all specimens are damaged and are without 
lhe early whorls. 

Probably they had been redeposited from the Cretaceous. Both samples also contained a number 
of Globotmncana specimens. 
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SunFAJ\TTLY BUUJUTNINAE 

Genus BULIMINA D'ORBIGNY, i826 

Type species BULIMINA MARGINATA D'ORBIGNY, i826 

Bulimina parisiensis nov. nom. 

Pl. VIII, fig. 19, pl. IX, fig. 3, 4; 66 

Bulimina trigona CUSHMAN and TODD (not TERQUEM), i945, Contr. Cushm. Lab. Foram. Res., vol. 2i, p. 
i7, pl. 4, f. 6 (Lutetian; Paris basin); CUSHMAN and PAREER, i947, U. S. Geol. Survey, Prof. Paper 
2i0-D, p. 9i, pl. 2i, f. i8; Y. LE GALVEZ, i950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 37, 
pl. 3, f. 35. 

Et y m o 1 o g y . - Named after Paris. 

Rem arks . - The type-specimens of Buli1nina t,rigona TERQUEM (1882, l\lem. oc. 
Geol. France, ser. 3, vol. 2, p. 110, pl. 11, f. 28, ~19) were restudied by Y. LE CALVEz . They 
appeared to belong to Valvulina. However, the name has also been used for a distinct Bulirnina 
species. 

This species is characterized by the great relative size of the last coil and by Lhe rounded 
aperture. 

In the Belgian Eocene material, hmvever, there arc some specimens with a less prom­
inent last whorl, which are commonly also slightly more elongate. They resemble Btilirnina 
candida TERQUEJ\I (1882, l\Iem. Soc. Geol. France, ser. 3, vol. 2, p. 111, pl. 11, f. 30, 31) , a- rc­
figured by Y. LE CALVEZ (1950, l\lem. Expl. Carte Geol. det. France, pt. 3, p. 35, pl. 3, f. 39). 
Complete intergradation Letween these two types 'ms found. 'Unfortunately 13. candida in 
TERQUEM's collections appears to be based on a single broken specimen (Y. LE CALYEZ, p. 35) . 
For this reason a new name is given to the trigona type, which is more general. 

Dis t rib u t ~on . - Belgium : Clays of leper, Clays of Roubaix, Sands of l\lons-en­
Pevcle, sands of Brussels, Sands of Lede, Sands of \Vemmel, Clays of Asse; 

France : Lutetian; 
Netherlands (Woensdrecht) : Sands of Aalter, Sands of Lede. 

Ilulimina tenuistriata TERQUE:vr 

Pl. lX, fig. 3; 13i 

Buliniina tenui-striata TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. ii8, pl. i2, f. 24, 25 (Lule­
tian; Paris basin); CUSHMAN and PARKER, i947, U. S. Geol. Survey, Prof. Paper 2i0-D, p. 9i, pl. 
2i, f. i7; Y. LE GALVEZ, i950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 36, pl. 3, f. 36, 37. 

Rem arks . - Generally, the specimens of the Belgian Eocene and the Lutetian of 
the Paris basin are in good accordance with those figured in the references above. However, 
some specimens are slightly more elongate. 

The generic determination of this species may be doubted. CusmrAN and PARKER already 
remarked that it is not advisable to place Bulimina tenuistriata in Buliminella, because of the 
lack of a distinct spiral suture. The ventral face resembles that of species of Glabratella Don­
REEN, but our species is much more elongate . 
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Dis l r i Lu l i o 11. - Belgium : Sands of Brussels, Sands of Ledc, Sands of Wemmel; 
France : Luletian; 
Nclhrdancl. (\iVocmclrccht) : Sands of Brussels. 

Bulimina ovata n'ORBIGNY 
Pl. IX, fig. 6; 2'23 

!Julimina ovala n'ORBIGNY, 1846, Foram. foss. Vienne, p. 185, pl. 11, f. 13, 14 (Miocene; Vienna basin); 
TEN DAM, 1944, Meded. Geol. Slichting, ser. C, vol. 5, no. 3, p. 111, pl. 3, f. 10, 11; CUSHMAN and 
PARKER, 1947, u. s. Geol. Survey, Prof. Paper 210-D, p. 106, pl. 25, f. 8, 9; MARKS, 1951, Contr. 
Cushm. Found. Foram. Res., vol. 2, p. 57. 

R cm arks. - MARKS found Lhat in most Austrian Miocene specimens of Bulimina ovata 
Lhc last whorl forms about half of the test. In our Eocene material this is often a much greater 
part, but specimens iuenlical wilh Lhose from Austria are present as well. 

The lips on either idc of the apertural slit are distinct in our material; furthermore a 
Loolh is oflen discernible. 

Dis l rib u t ion . - Belgium Sands of Wemmel, Clays of Asse. 

s BFA IILY BEUSSELLlKAE 

Genus REUSSELLA GALLOWAY, 1933 

Type species VERNEUILINA SPINULOSA REuss, 1850 

Beussella elongata (TERQUE:11) 
Pl. IX, fig. 7-!J; 78 

Verneuilina elongata TERQUEl\t, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 106, pl. 11, f. 13 (Lute­
tian; Paris basin). 

Reussella elongala (TERQUEM), CUSHMAN, 1945, Contr. Cushm. Lab. Foram. Res., vol. 21, p. 27, pl. 5, f. 
10, 11; Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 46, pl. 3, f. 45, 46. 

R e m a r k s . - :\Io t of the Belgian Eocene specimens are shorter than those figured 
previou ly. Ho\Yever, such shorter individuals appeared to be also the most frequent forms in 
the lype depo it of the Lutetian of the Paris basin. They more or less resemble the form figured 
by C UMAN (1945, Contr. Cu hm. Lab. Foram. Res., vol. 21, pl. 5, f. 7) as Reussella oberbur­
gensis (FREYER) (Vemeuilina oberburgensis FRElER, 1864, in REuss, Denkschr. K. Akad. ·wiss. 
·wien, vol. 23, p. 6, pl. 1, f. 2). 

The te t is rather Yariable, especially in the character of the borders. Typical individuals 
seem lo be angular, but specimen with more obtuse angles occur as well. 

The apcrtural area is formed by the inflated tops of the last three chambers, which are 
covered by striae, \\ ich radiate from the apertural opening in the centre. Such striae occur also 
in Reussella secans Y. LE GALVEZ (1950, l\Iem. Expl. Carte Geol. det . France, pt. 3, p. 48, pl. 3, 
f. 47, 48), "hich i only a keeled variant of R. elongata. 

D is t rib u t ion . - Belgium : Clays of Rouhaix, Sands of l\Ions-en-Pevele, Sands of 
Brussels, Sands of Ledc, ~ands of \Vemmcl, Clays of Asse; 

i5 
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England : Upper Bracklesham beds, Barton beds; 
France : L utetian; 
Netherlands (Woensdrecht) : Sands of Brussels. 

Reussella limbata (TERQUEM) 
Pl. VIII, fig. 20, 21, pl. IX, fig. 10; ·/84 

Verneuilina limbata TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. i05, pl. ii, f. i2 (Luletian; 
Paris basin). 

Reussella limbata (TERQUEM), Y. LE GALVEZ, i950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 47, pl. 3, 
f. 49, 50 . 

R em arks . - The triserial arrangement of the chambers gets lost in the later part 
of the test, in "\Yhich the more or less uniserial arrangement is less distinct than it is in Chry­
salidinella . 

The apertural face of adult specimens is formed by two or by one chamber(s). In the 
first case the aperture is a slit in between the perforated, flattened tops of the two chambers. 
When only one chamber forms the apertural face it is formed by the perforated top with the 
slit-like aperture alongside. The slit is sometimes bordered by a thickened rim . The thin, 
finely perforated top is often broken, leaving a large opening, as it was figured by Y. LE GALVEZ. 

The peripheral bord ers are mostly angular, and interrupted by downward projecting 
spines at the lower end of the chambers. Some specimens lack these interruptiorn;, and the 
peripheral borders may be more or less rounded and thickened. 

Dis t rib u t ion . - Belgium : Sands of Lede, Sands of \Vemmel, Clays of A e; 
France : Lutetian; 
Netherlands (Woensdrecht) : Sands of Lede. 

Reussella terquemi CusmIAN 
Pl. IX, fig. 11; 123 

Verneuilina spinulosa TERQUEM (not R.Euss), i882, Mem. Soc . Geol. France, ser. 3, vol. 2, p. i07, p l. ii , 
f. i6 (Lutetian ; Paris basin). 

Reussella terquemi CUSHMAN, i945, Contr. Cushm. Lab. Foram. Res., vol. 2i, p. 28, pl. 5, f. i5, i6; Y. LE 
GALVEZ, i950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 48. 

Rem arks . - The species differs from Reussella spinulosa by its shorter test, its smal­
ler size, and the less developed spinose projections. As in R. spinulosa (REuss) (Vemeuilina 
spinulosa REUSS, 1850, Denkschr. K. Ak. vViss. Wien, vol. 1, p. 374, pl. 47, f. 12) the specie 
includes spinulose forms and smoother types. 

Dis t rib u t ion . - Belgium : Sands of Brussels, Sands of Lede; 
France : Lutetian . 

Reussella obtusa (TERQUEi\1) 
81, 

Verneuilina obtusa TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. i06, pl. ii, f. i4, i5 (Lule­
tian; Paris basin). 

Reussella obtusa (TERQUEM), CUSHMAN, i945, Contr . Cushm. Lab. Foram. Res., vol. 2i, p . 27, pl. 5, f. 
i2-i4; Y. LE CALvEz, i950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 48. 

Dis t rib u t ion. - Belgium : Sands of Mons-en-Pevele; 
France : Lutetian. 
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SUBFAMILY BOUVININAE 

Genus BOLIVINA n'ORBIGNY, 1839 

Type species BOLIVINA PLICATA n'ORBIGNY, 1839 

Bolivina carinata TERQUEM 
PI. IX, fig. 12-14; 88 

Bolivina carinata TERQUEM, 1882 ,Mem. Soc. Geol. France, ser. 3, vol. 2, p. 149, pl. 15, f. 19 (Lutetian; 
Paris basin); CUSHMAN, 1937, Cushm. Lab. Foram . Res., Spee. Publ. no. 9. p. 46, pl. 6, f. 14-16; 
Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 42. 

H. em arks . - Associated with relatively short individuals, as figured by TERQUEM and 
Cus11MAN, longer ones occur, wiLh the greater breadth in the last part of the test. The slight 
median ridge, mentioned by Cusm1A , was found in a number of specimens, but it appeared 
to be ab ent in most of our individuals, especially in younger ones. Usually the chambers 
fairly rapidly increase in size. 

D is t r i b u t i o 11 • - Belgium : Sands of Mons-en-Pevele, Sands of Brussels, Sands of 
Ledc, ands of Wemmel; 

France : Lutetian; 
Netherland (\Voen drecht) Sands of Brussels. 

Boli vi na brabantica nov. sp. 
Pl. VIII, fig. 22; 110 

E t y m o 1 o g y . - Named after the Belgian province Brabant. 

Des c rip t i o 11 . - Te t about two to three times as long as broad; periphery rounded; 
chambers comparatively few, slightly, if at all inflated, increasing rapidly in relative height 
as added, in the last formed chambers height and breadth about equal; sutures distinct, oblique, 
lightly curved; wall strongl perforated, the early portion ornamented with numerous, very 

fine, longitudinal striae; aperture an elongate narrow opening, with a slight lip. 
Length of the holotype, 0,42 mm, breadth, 0,19 mm, thickness 0,11 mm. 

H. em arks . - This new species differs from Bolivina budensis (HANTKEN) (Textilaria 
budensis HA 'TKE ' 1857, lagy. kir. fOldt. int. evkonyve, vol. 4, p. 57, pl. 15, f. 1) by the thicker 
test, the rounded periphery, the coarser perforations, and the presence of striae on the early 
portion of the test. 

ome variant re cmble Bolivina jacksonensis CusmrAl'I and APPLIN (1926, Bull. Am. Ass. 
Petr. Geol., vol. 10, p. 167, pl. 7, f. 3, 4) and its variety striatella CusmIAN and APPLIN (1926, 
ibid., p. 167, pl. 7, f. 5, 6), which, however, both have a subacute periphery, numerous cham­
bers, and a finely perforated wall. 

Type 1oca1 it y. - Quarry of the so-called « Gres de Gobertange », NE of Lathuy, 
Brabant (our ample \VA 1139). 

Type 1 e v e 1 . - The Sands of Brussels. 
be of Middle Eocene age. 

These deposits are generally regarded as to 
• 
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Dis t rib u t ion. - Belgium : Sands of Brussels; Netherland s (Woensdrecht) : Lower 
Panisel beds , Sands of Brussels. 

D c posit o r y . - The holotypc and paraLypoicls arc slorccl in Lile co ll rc Li ons nl' Lh c 

Geological Institute of Utrecht (S 10254, 10255) . 

Bolivina crenulata CusHMAN 
Pl. IX, fig. 15-17; 78 

Bolivina crenulata CUSHMAN, 1936, Cushm. Lab. Foram. Res., Spee. Publ. no . 6, p . 50, pl. 7, f. i3 (Eocene; 
Hungary); 1937, Cushm. Lab. Foram. Res., Spee. Publ. no. 9, p. 53, pl. 6, f . 33, 34. 

Rem arks. - Most of our specimens, considered to belong to this species, are more 
tapering than the individuals figured by CusnMAN. 

The re-entrants are always arranged in longitudinal rmYs, the ridges in between are 
sometimes obscure . Our specimens also resemble Bolivina plicatella CusmrAN (1930, Florida 
State Geol. Survey, Bull. 4, p . 46, pl. 8, f. 10), and especially its variety mera CusIDIAN and 
PoNTON (1932, Florida State Geol. Survey, Bull. 9, p. 82, pl. 12, f. 4), wiLh less pronounrrd 
crenulate sculpture of the Lest. 

Dis t rib u t ion . - Belgium : Clays of Roubaix, Sands of l\Ions-en-Pevele, Sands of 
Brussels, Sands of Lede, Sands of vVemmel, Clays of Asse; 

Netherlands (Woensdrecht) : Sands of Brussels. 

Bolivina anglica CusrrMAN 
Pl. IX, fig. 18, 19; 48 

Bolivina anglica CUSHMAN, i936, Cushm. Lab. Foram. Res., Spee. Publ. no. 6, p. 50, pl. 7, f. ii (Eocene; 
England); 1937, Cushm. Lab. Foram . Res., Spee. Publ. no. 9, p. 45, pl. 6, f. iO. 

Bolivina punctata SHERBOll.N and CHAPMAN (not D'ORBIGNY), i886, Journ. Roy. Mier. Soc., ser. 2, vol. 6, p. 
743, pl. i4, f. iO (Eocene; England); BowE'.'I, 1954, Proc. Geol. Ass., vol. 65, p. i39. 

Rem arks . - Our Eocene individuals are characterized by oblique to strongly oblique 
sutures, an elongate, tapering test, and a loop-shaped aperture . They resemble Bolivina anglica 
especially if the description is taken into account. BowEN's B . punctata is considered to belong 
to B. ang lica. 

A number of our individuals described as Bolivina pulchra resemble B. anglica, hut they 
have more or less crenulate and less oblique sutures. 

Dis t rib u t ion. - Belgium : Clays of leper, Clays of Roubaix, Sands of Mon -en­
Pevele, Sands of Brussels, Sands of Lede, Sands of Wemmel, Clays of Asse; 

Netherlands (Woensdrecht) : Clays of leper. 

Bolivina pulchra (TERQUEM) 
Pl. VIII, fig. 23, 24; 75 

Bulimina pulchra TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. H4, pl. i2, f. 8 (Lutetian; 
Paris basin). 

Bolivina pulchra (TERQUEM), Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 43, pl. 
3, f. 43, 44 . 
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R cm arks . - Bolivina pulchra is characterized by slightly crenulate sutures near the 
central axis. The sutures arc often nearly horizontal and straight. 

D i s t rib u t ion . - Belgium : Clays of Roubaix, Sands of l\lons-en-Pevele. 

Ilolivina cookei GusrrMAN 
Pl. VIII, fig . 25, 26; 2-/8 

Bolivina cookei CUSHMAN, 1922, U. S. Geol. Survey, Prof. Paper 129-F, p. 126, pl. 29, f. 1 (Oligocene; 
Mississippi); 1937, Cushrn. Lab. Foram. Res., Spee. Puhl. no. 9, p. 68, pl. 8, f. 15. 

R em arks . - l\Iost of our specimens show slightly more curved sutures than is indi­
cated by CusrrMAN, but in other fea tures they closely resemble the original figures of the species. 

Some variation "\Yas noted in the developm ent of the costae. They may be thin, and 
only present on the earlies t chambers . l\Iostly, however, they cover all chambers, with the 
excep tion of the la t Lwo. In a number of specimens, especially those from the Clays of Asse, 
they are very numerous and thus obscure the sutures. These variants are also somewhat more 
coarsely perforated and they show less curved sutures. 

13olivina cookei differs from B. vaceki ScnunERT (1902, Beitr. Pal. Geol. Ostcrreich­
Ungarns, etc., vol. 14, p. 25, pl. 1, f. 29) by the higher chambers, the less oblique sutures and 
Lhe ab.ence of a more trongly developed median ridge. 

Dis t rib u t ion . - Belgium : Sands of Wemmel, Clays of Asse. 

Genus LOXOSTOMUM EHRENBERG, 1854 

Type species LOXOSTOMUM SUBROS'I'RATUM EHRENBERG, 1854 

Loxostomum teretum Cusnl\IAN 
Pl. IX, fig. 20; 227 

Loxostomwn terelum CUSHMA:\', 1936, Cushm. Lab. Forarn. Res., Spee .Puhl. no. 6, p. 60, pl. 8, f. 14 (Oli­
gocene; France); 1937, Cushm. Lab. Foram. Res., Spee. Puhl. no. 9, p. 179, pl. 21, f. 1, 2; BATJES, 
1958, Mem. Inst. R. Sc. Nat. Belg., no. 143, p. 133, pl. 5, f. 17. 

R cm ark . - It i probable that the types of Loxostoniiim tereturn are juvenile speci­
nicns. Jn our larger individual the test is about six times as long as broad, and often slightly 
twisted. They re emble Bolivina se1nistriata HANTKEN (1868, l\Iagy. FolJ.t. tars. munk., vol. 
4, p. 95, pl. 2, f. 34), which i different by the horizontal sutures and the rapid increase in 
relative height of the chambers . 

Dis t rib u t ion . - Belgium Sands of vVemmel, Clays of Asse. 
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SUBFAMILY UVIGERININAE 

Genus UVIGERINA D'ORBIGNY, 1826 

Type species UVIGEilINA PIGMEA D'ORBIGNY, 1826 

U vigerina farinosa HANTKEN 
Pl. IX, fig. 21; 212 

Uvigerina farino sa HANTirnN, 1875, Jahrb. K. Ungar. Geol. Anstalt, Mitt., vol. 'i, pt . 1, p. 62, pl. 7, f. 6 
(Eocene; Hungary); CUSHMAN and EDWARDS, 1937, Contr. Cushm. Lab. Foram. Res., vol. 13, p. 58, 
pl. 8, f. 8, 9. 

Rem arks . - Our specimens show a hispid surface of the test, a relatively short aper­
tural neck, and in adult specimens the tendency to become uniserial. Only some full-grown 
specimens of the Asse Clays show this last feature; in others the last-formed chambers are 
triserial or more or less biserial. Most specimens are distinctly hispid, but the granule may 
be arranged in more or less distinct, longitudinal rows, which resemble Lroken, long ii udinal 
costae. 

Smaller specimens are not distinctly different from Uvigerina batjesi, except for the 
wall which is less hispid in U. batjesi. 

Dis t rib u t ion . - Belgium : Sands of Lede, Sands of \Vemmel, Clay of A$ e. 

Uvigerina spinicostata Cusm1AN and JARVIS 
Pl. IX, fig. 22; 225 

Uvigerina spinicostata CUSHMAN and JARVIS, 1929, Contr. Cushm. Lab. Foram. Res., vol. 5, p. 12, pl. 3, 
f. 9, 10 (Eocene; Trinidad); CUSHMAN and EDWARDS, 1937, Contr. Cushrn . Lab. Foram. Res., vol. 
13, p. 83, pl. 12, f. 11, 12. 

Rem arks . - Just as our Uvigerina farinosa, the individuals of this species show the 
tendency to become uniserial or biserial in the adult. The costae on the basal portions of the 
chambers are sometimes broken up, forming short spines. This is also known of the American 
representatives of this species. Sometimes the surface of the last chamber lacks coslae, being 
smooth or hispid. 

The surface of the apertural neck has an ornamentation of oblique costae, just as may 
be seen in the figures of CusmrAN and EnwARDS. 

Probably Uvigerina seriata CusmrAN and JARVIS (1929, Contr. Cushm. Lab. Foram. Res., 
vol. 5, p. 13, pl. 3, f. 11, 12) is a variant of U. spinicostata with a greater tendency to become 
uniserial and with less plate-like costae. Such individuals were also found in our material. 

The relation with our similar Uvigerina farinosa is not clear. There is no inlergraclation. 

Dis t rib u t ion . - Belgium : Sands of \Vemmel, Clays of Asse. 
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Uvigerine batjesi nov. sp. 
Pl. VIII, fig. 27, 28, pl. IX, fig. 23; 37 

Uvigerina rugosa TEN DAM (no t TERQUEM), 1944, Meded. Geol. Stichting, ser. C, vol. 5, no. 3, p . 1i5, pl 
3, f. i3. 

EL y m o 1 o g y. - Named after Dr. D. A. J. BATJES, author of the monograph on the 
Belgian Oligocene foraminif era. 

Des c rip t ion . - Test elongate, about three times as long as broad, initial end suba­
cule Lo rounded, microspheric form tapering, macrospheric form quickly reaching its full 
breadlh ; periphery slightly lobulate; chambers numerous, inflated; sutures rather indistinct 
in the early portion, later distinct and depressed; ·wall smooth or finely hispicl, very finely per­
fora ted; aperture with a hart neck and a slight lip. 

Dimension of the hololype : length, 0,38 mm; breadth, 0,13 mm. 

Rem ark . - TERQUE)I (1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 120, pl. 12, 
f. 32) de cribecl Uvigerina rugosa as a species with a roughened surface and a short tubular 
neck. Y. LE GALVEZ (1950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 49) restudied the types 
of the pecie and found them to be variants of Angulogerina abbreviata (TERQUEilI) , especially 
becau e of the terminal aperture without a neck. 

The pecimen of the Lower Eocene of Belgium show a looser arrangement of the more 
inflated chamber than .1ngulogerina abbreviata. They are more finely perforated and have 
a di Linet aperlural neck. 

Uvigerina batjesi differs from U. farinosa 1-IANTKEN by the absence of a more or less dis­
tinct longitudinal arrangement of the spinose projections. Young specimens of U. farinosa 
rC'~C'mble U. batjesi, but differ in the rougher appearance of the wall. 

Uvigerina batjesi differs from U. minuta CusIIMAN and STONE (1949, Contr. Cushm. Lab. 
Foram. Res. Yol. 25, p. 54, pl. 10, f. 5, 6) by the more elongate test and the less coarsely 
h i1'picl '\\"all. 

Type locality . - A hollow roadside NE of Mont-Saint-Aubert; our sample DH 1210. 

Type 1 eve l. - The Sands of Mons-en-Pevele. These deposits are generally regarded 
a to be of Early Eocene age. 

D i t r i but ion . - Belgium : Clays of leper, Clays of Roubaix, Sands of Mons-en­
Pevele; 

Netherlands (\Voen drecht) : Clays of leper. 

D e p o s i t o r y . - The holotype and the paratypoids are stored in the collections of the 
Geological Institute of Utrecht (S 10486-10488) . 
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Genus ANGULOGERINA CUSHMAN, i927 

Type species UVIGERINA ANGULOSA WILLIAMSON, 1848 

Angulogerina abbreviata (TERQUEM) 

Pl. VIII, fig. 29, 30, pl. IX, fig. 21;; 4G 

Uvigerina abbreviata TERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 120, pl. 12, f. 33 (LuLe­
tian; Paris basin); CUSHMAN and EDWARDS, 1937, Contr. Cushm. Lab. Foram. Res., vol. 13, p. 56, 
pl. 8, f. 6, 7. 

Angulogerina abbreviata (TERQUEM), Y. LE GALVEZ, i950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 49. 
Uvigerina rugosa TERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 120, pl. 12, f. 32 (Lutetian; 

Paris basin). 

Rem arks . - The aperture is surrounded by a more or less flaring lip. 
Some of our specimens resemble Uvigerina farinosa, which, however, shows much more 

inflated chambers and a more roughened aspect of the ·wall. 

Dis t rib u t ion . - Belgium : Clays of leper, Sands of l\Ions-en-Pev(•le, Sands of 
Brussels, Sands of Lede, Sands of Wemmel, Clays of Asse; 

France : Lutetian; 
Netherland s (Woensdrecht.) : Clays of l eper, Sands of Brussels. 

Angulogerina abbreviata (TERQUEi\r) var . tubulifera nov. rnr. 

Pl. X, fig. 1, 2; 207 

Et y m o 1 o g y . - From Latin : t,ubulus = small tube . 

Des c rip t ion . - Variety differing from the species by the more elongate tc. L, the 
crenulate sutures, and the distinct apertural neck. 

Dimensions of the holotype : length, 0,47 mm; breadth, 0,14 mm. 

R em ark s . - Our variety differs from Uvigerina wilcoxensis Cus1n1A ' and GARRETT 
(1939, Contr. Cushm. Lab. Foram. Res., vol. 15, p. 82, pl. 14, f. 17, 18) by the more elongate 
test, and the absence of slight ridges on the lower part of the chambers. Uvigerina alabamensis 
CusHMAN and GARBETT (1939, op. cit., vol. 15, p. 83, pl. 14, f. 26, 27) does not show the crenu­
lations, nor does U. russelli HowE (Louisiana Dept. Cons., Geol. Bull., no . 14, p. 71 , pl. 8, f. 
21, 22) . 

Type 1oca1 it y . - Claypit of the « N. V. Steenbakkerijen van Oedelem » at Oe­
delem : our sample BRB 237. 

Typ e 1eve1 . - The Cla ys of Asse. The age of these deposils is commonly regard ed 
as to be Late Eocene. 

Dis t rib u t ion . - Belgium : Sands of Lede, Sands of Wemmel, Clays of Asse; 
Netherlands CWoensdrecht) : Sands of Wemmcl. 

D e po s it or y . - The hololype and the paralypoids are slored in the colleclions of the 
Geological Institute at Utrecht (S 10412, 10413). 
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Angulogerina muralis (TERQUEM) 
Pl. X, fig. 3, 4; 93 

Uvigerina muralis TERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. ii9, pl. 12, f. 26-29 (Lutetian; 
Paris basin) . 

Angulogerina muralis (TERQUEM), CUSHMAN, 1937, Contr . Cushm. Lab. Foram. Res., vol. 13, p . 55, pl. 
8, f. 3-5; Y. LE GALVEZ, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 49. 

Rem arks . - Some varialion was found in the excavation s at the base of the chambers. 
In most specimens they are not as deep as they are in TERQUEM's figures . The angles of the 
les t are more or less rounded. 

Dis t rib u Lion . - Belgium : Sands of Mons-en-Pevcle, Sands of Brussels, Sands of 
Lede, Sands of Wemmel, Clays of Asse; 

NeLher]ands (Woensdrecht) : Lower Panisel beds, Sands of Brussels. 

Angulogerina sp. cf . A. ovata (TERQUEM) 
Pl. X, fig. 5; 124 

cf. Tritaxia ovala TERQUEM, 1882, Mem. Soc. Geol. J.i'rance, ser. 3, vol. 2, p. 105, pl. ii, f. ii (Lutetian; 
Paris basin ). 

Rem arks. - According to Y. LE GALVEZ (1952, Mem. Expl. Carte Geel. det. France, 
pt. 4, p. 18) the type of lhis species has been losl. Our specimens resemble both the description 
and Lhe figure given b TERQUE:'tt, and it seems very probable that TERQUE)r's species is an 
A ngulogerina. 

Our indi iduals differ from the Upper Eocene Trifarina species by the lack of distinct 
uni erial chambers, although the tendency to become uniserial was noted among some elongate 
pecimen. . They furthermore lack the furrow along the peripheral angles, as well as the pores 

along Lhe suture . 
The state of pre ervalion of our specimens is too bad for a complete description. 

D i t r i L u Lion . - Belgium : Sands of Brussels. 

Genus TRIFARINA CUSHMAN, 1923 

Type species TRIFARINA BRADY! CuSID1AJ'i', 1923 

Trifarina wilcoxensis (CusHl\IAN and Po iTON) 

Pl. X, fig. 6, 7; 144 

Pseudouvigcrina wilcoxensis CUSHMAN and PONTON, 1932, Contr. Cushm. Lab. Foram. Res., vol. 8, p. 66, 
pl. 8, f. i8 (Eocene; Alabama). 

Angulogerina wilcoxen 'is (CUSH1\1AN and PONTON), CuSHl\IAN and GARRETT, 1939, Contr. Cushm . Lab. Foram. 
Res., vol. 15, p. 84, pl. 14, f. 24, 25. 

Trifarina wilcoxensis (CUSH1\1AN and PONTON), BANDY, 1949, Bull. Am. Pal., vol. 32, no. 131, p. 145, pl. 
27, f. i. 

Rem arks . - In adult specimens Lhe last two or three chambers are distinctly 
uniserial. 
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BA:'\DY remarked that this species is different from Trifarina brall:yi C sHMAN (1923, 
Nat. l\Ius., Bull. 104, pt . 4, p. 99, pl. 22, f. 3-9) and its variety advena CusmtAN (1926, Conlr. 
Cushm. Lab. Foram. Hes., vol. 1, p. 87) in the canaliculate character of the periphery. This 
feature is distinct in almost all Belgian specimens, but the furrow begin anew along each cham­
ber, and it is sometimes absent along the fir t-formed chambers. Our specimens re emble 
furthermore those of BAXDY because of its distinct rmY of pore along the strongly curved 
sutures. 

Dis t rib u Lion. - Belgium Sands of Letle, and of \Vemmcl, Cla ' of As e; 
France : Lutetian. 

Genus TUBULOGE ERI A CusmIAN, 1927 

Type species TEXTULARIA (BIGE ERI A) T BULIFERA PA.RJrnR and JONE', i863 

Tubulogenerina tubulifera (PARKER and .Jo:-;E ) 
142 

Textularia (Bigenerina) tubulifera PARU<ER and JONES, i863, Ann. Jag. at. Ili't., ser. 3, vol. 11, p. 94, 
Lf. 2 (Lutetian; Paris basin). 

Tubulogenerina tubulifera (PARI<ER and Jmrns), Cusm.IAi\', 1937, Cu hm. Lab. Foram. Re ., pee. Publ. 
no. 9, p. 2i5, pl. 24, f. i4-i6; Y. LE CALvEz, 1950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 46. 

Clavulina eocaenica TERQUEM (not GUMBEL), i882, Mem. Soc. Geol. France, ser. 3, yo!. 2, p. i21, pl. i2, f. 
35 (Lutetian; Paris basin). 

Dis t rib u t ion . - Belgium '-'and of Brus ·eb, 'ands of vVemmel; 
France : Lutetian. 

Genus BIFARINA PARKER and JONES, i872 

Type species DIMORPHI 'A S"\XIPARA EIIRE:\BERG, i85'i 

Bifarina selseyensis (HERO -ALLEN and EAnLAND) 
Pl. X, fig. 8, 9, 10; 193 

Bigenerina selseyensis HERON-ALLEN and EARLA ;n, i909, Jour. Roy. Mier. Soc. London, p. 330, pl. i5, f. 
i5-i7 {? Eocene; England). 

Siphogenerina hexagona HALKYARD, i9i8, Mem. Proc. Manchester Lit. Philos. Soc., vol. 62, pt. 2, p. 41, pl. 
6, f. 5 (Eocene; Biarritz, France). 

Hem arks . - l\Iost of our specimens of the Belgian and Engli h Eocene how a very 
short triserial beginning of the test. In the Engli h . pecimen the bi erial part is followed by 
two or three irregularly uniserial chambers . In the Belgian material no specimen with a 
distinct uniserial part were found, but the la t chambers of full-gro"n pecimen. h w the 
tendency to become uniserial. In other respect the Belgian and Engli h . pecim n ar iden­
tical, and they resemble very "\Yell HEnON-ALLEN and EARLAl'm' figures of Bigenerina selseyensis. 

The aperture has a di Linet collar-like lip, surrounding a very finely perforated plate, at 
the border of which a small slit is the only opening. The same type of aperture i indicatrd 
by CusmL\::-J for Bijarina reticulusa CusmcA:'\ (1936, Cushm. Lab. Foram. He ., ~pee. Puhl. no. 
6, p. 61, pl. 8, f. 17). The latter species also has about the same type of ornamentation a our, 
hut the reticulation of B. reticulosa is some" hat coarser than in our B. selseyensis. 
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BnATIA (1955, Jour. Pal., vol. 29, p. 680, pl. 66, f. 16) described specimens referable 
to our Bifarina selseyensis as Bit.ubulogenerina reticulata CusHMAN (1936, Cushm. Lab. Foram. 
Res., Spee. Publ. no. 6, p. 62, pl. 8, f. 21). Probably both species are identical. Like B. reti­
culata our species sometimes shows a short and stout spine at the initial end, but mostly such 
a spine is absent. 

The generally de cribed differences between Bifarina and Bitubulogenerina seem to be 
more or le s illu sionary for our specimens. 

Di t rib u t ion . - Belgium : Sands of Lede, Sands of Wemmel, Clays of Asse; 
England : Upper Bracklesham beds; 

etherland (Woensdrecht) : Sands of Lede. 

SUBFAMILY ROBERTININAE 

Genus ROBERTINA o'ORBIGNY, 1846 

Type species ROBERTINA ARCTICA o'ORBIGNY, 1846 

Rohertina germanica CusHMAN and PARKER 
Pl. X, fig. 11, 12; 210 

Robertina germanica CusnMAN and PARKER, 1938, ConLr. Cushm. Lab. Foram. Res. , vol. 14., p. 73, pl. 13, 
f. 2 (Oligocene; Germany); 1947, U. S. Geol. Survey, Prof. P aper 210-D, p. 73, pl. 18, f. 5. 

Rem a r k . - Our pecimens fairly well resemble the type figures , especially in the 
apcrtural characters . 

The length of the te t is variable. Some specimens are elongate like Robertina mcguirti 
llowE (1939, LouLiana Dept. Con ., Geol. Bull. no. 14, p. 82, pl. 8, f. 23, 24) . Just as in this 
pecie the earlier whorl of the le t are hardly visible. In some specimens the narrow aperture 

lies in a groove . 

Five to eight pair of chambers are found in the final coil; the sutures are mostly slightly 
limbale and lighll. , if at all, depressed. Specimens with more depressed sutures resemble 
Robertina ovigera C mrA1 and PARKEn (1936, Contr. Cushm. Lab. Foram. Res., vol. 12, p. 
98, pl. 16, f. 15) from the Lutetian of the Paris basin, but they differ because of the flattened 
apertural face and the greater average number of chambers per coil. 

Di t rib u t ion . - Belgium : Sands of Lede, Sands of vVemmel, Clays of Asse; 

England : Barton bed . 
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F Ai\IILY CHILOS'l10lUELLIDAE 

Genus PULLENIA PARKER and Jo~s, 1862 

Type species NONIONINA BULLOIDES n'ORBIGNY, 1846 

Pullenia quinqueloba (REuss) 
Pl. XI, fig. 1, 2; 59 

Nonionina quinqueloba REUSS, 1851, Zschr. Deu. Geol. Ges., vol. 3, p. 71, pl. 5, f. 31 (Oligocene; Germany). 
Pullenia quinqueloba (REuss), CusmrAN and TODD, 1943, Contr. Cushm. Lab. Foram. Res., vol. 19, p. 10, 

pl. 2, f. 5, pl. 3, f. 8; TEN DA.\I, 1944, Meded. Geol. Stichting, ser. C, yol. 5, no. 3, p. 128; BATJES, 
1958, Mem. Inst. R. Sc. Nat. Belg., no. 143, p. 139, pl. 6, f. 8. 

Rem arks . - Generally the periphery is slightly lobulate. Some specimen \Yere 
noted with six chambers in the fin al coil. 

A number of specimens haYe a slightly more compre sed test than i typical for the 
species; they are perhaps referable to as Pullcnia quinqueloba (RE~ss) Yar. angusla Cus1rnA\ 
and Tonn (1943, Contr . Cushm. Lab. Foram. Res., vol. 19, p. 10, pl. 2, f. 3, 4). 

Dis t rib u t ion . - Belgium : Clays of leper, Sands of ::\lons-en-Pevcle, Sand of Ledc, 
Sands of Wemmel, Clays of Asse; 

England : London Clay, Upper Bracklesham beds, Barton beds; 
Netherlands (Woensdrecht) : Clays of leper. 

Genus SEABROOKL.\ H. B. BRADY 

Type species SEABROOKIA PELLUCIDA H. B. BRADY, 1890 

Seabrookia lagenoides TEX DA-'I 
Pl. X, fig. 13; 21 I 

Seabrookia lagenoides TEN DAM, 1944, Meded. Geol. Stichting, ser. C, vol. 5, no. 3, p. 127, pl. 3, f. 18 
(Eocene; Netherlands); CusHMAi'I and TODD, 1949, Contr. Cushm. Lab. Foram. Res., vol. 25, p. 97, 
pl. i6, f. 2i. 

Dis t rib u t ion . - Belgium Sands of Lede, Clays of Asse. 

Genus ALLOMORPHINA REuss, 1850 

Type species ALLOMORPHINA TRIGONA REuss, 1850 

Allomorphina sp. 
82 

Rem arks. - A small number of Allomorphina moulds was found. Specific deter­
mination appeared impossible. 

Dis t rib u t ion . - Belgium Sanus of Mons-en-Pevele, Sands of Brussels. 
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FAMILY NONIONIDAE 

Genus NONION MONTFORT, 1808 

Type species NAUTILUS INCRASSATUS FICHTEL and MOLL, 1798 

N onion affine (REuss) 
Pl. XI , fig. 3, 4; 23 

Nonionina a/finis REuss, 1851, Zschr . Deu. Geol. Ges., vol. 3, p. 72, pl. 5, f. 32 (Oligocene; Germany). 
Nonfon affine (REuss), CUSHMAN, 1939, U. S. Geol. Survey, Prof. Paper no. 191, p. 9, pl. 2, f. 13; TEN DAM, 

1944, Meded. Geol. Stichting, ser. C, vol. 5, no. 3, p. 108; BATJES, 1958, Mem. Inst. R. Sc. Nat. 
Belg., no . 143, p. 140, pl. 6, f . 12. 

Nonion umbilicatulum (WALKER and JACOB), BHATIA, 1955, Jour . Pal., vol. 29, p . 678, pl. 66, f. 2. 

Rem arks . - Jn our m aterial the predominant t ype is that of Nonion affine, but it 
merges into others with an indis tinc tl y develope<l central boss of hyaline shell material, which 
is more or less formed by thickenings along the umbilical opening. Such specimens mostly 
show limbate sutures, " h ich are absent in t ypical forms. They resemble N. chapapotense Corn 
(1928, Bull . Am . Pal., vol. 14, no . 53, p. 210, pl. 1, f. 18, 19) . CusHMAN (1939, op . cit ., p . 6) 
noticed the con iderable variation of this species in the development of the central boss, which 
is pre ent in typical forms, but completely absent in others . 

Rather considerable variation we fo und in the degree of compression of the test. Forms 
re embling Nonion soldanii (n'ORBIG 'Y) (Nonionina soldan i i n'ORBIG NY, 1846, Foram. foss . 
Vienne, p. 109, pl. 5, f. 15, 16) were m et with, but their apertural face is not as broad as in 
typical pecimen of that pecies from the Miocene of the Vienna basin. Y. LE GALVEZ (1950, 
Mem. Expl. Carte Geol. det. France, pt. 3, p . 53) recorded N . soldanii from the Lutetian of the 
Paris ba in, but our pecimens from the Lutetian of Grignon distinctly belong to N. affine. 

Specimens in our collections from the Eocene of Biarritz, probably conspecific with 
Nonion halkyardi Cu mrAN (1936, Contr. Cushm . Lab . Foram. Res ., vol. 12, p. 63. pl. 12, f. 1) 
from this locality, appeared to be broader and to have a lower apertural face than our N. affine. 
Some variants re embling N. halkyardi were found amon g our Lower and Middle Eocene mate­
rial of Belgium. Thi proves that iV. halkyardi may be another variant of the wide N. affine 
group . 

D is t rib u t i o n . - Belgium : Clays of leper, Clays of Roubaix, Sand of Mons-en­
Pevcle, Sands of Aalter, Sands of Brussels, Sands of Lede, Sands of "\iVemmel, Clays of Asse; 

England : London Clay, Barton beds; 

France : Lu tetian ; 

rethcrlands (Woen drech t) : Clays of leper , Sands of Mon s-en-Pevele, Lower Panisel 
be<ls, Sands of Aalter, Sands of Lede. 
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Nonion scaphum (FrcnTEL and MoLL) 
Pl. X, fig. 14, pl. Xl, fig. 5; 73 

Nautilus scapha FrCHTEL and MOLL, i798, Test. Mier., p. i05, pl. i9, f. d-f (recent; AdriaLic, ILaly). 
Nonionina scapha (FrCHTEL and MOLL), H. B. BRADY, i884, Rep. Voy. Challenge!', vol. 9, p. 730, pl. i09, 

f . i4, i5 (not i6). 
Nonion scaphum (FICHTEL and MOLL), CUSHMAN, i939, u. s. Geol. Survey, Prof. Paper no. i9i, p. 20, pl. 

5, f. i8-2i; MARES, i95i, Contr. Cushm. Found. Foram. Res., vol. 2, p. 49, pl. 5, f. i6. 
Nonionina communis n'ORBIGNY, i846, Foram. foss. Vienne, p. i06, pl. 5, f. 7 (Miocene; Vienna basin); 

TERQUEM, 1882, Mem . Soc. Geol. France, ser. 3, vol. 2, p. 42, pl. 2, f. 6. 
Nonion commune (n'ORBrGNY), CUSHMAN, i939, U. S. Geol. Survey, Prof. Paper no. i9i, p. iO, pl. 3, f. 2; 

Y. LE GALVEZ, i950, Mem . Expl. Carte Geol. det. France, pt. 3, p. 52. 
Nonion acutidorsatum TEN DANI, i944, Meded. Geol. Stichting, ser. C, vol. 5, no. 3, p. i08, pl. 3, f. i9 

(Sands of Brussels, boring Woensdrecht, the Netherlands). 

Rem arks . - As i\'1ARKS pointed out it is very difficult to make any distinction between 
Nonion commune and N. scaphum in the material of the Vienna basin. He proposed to main­
tain the older name of FrcnTEL and MoLL. 

i·Vonion acutidorsatum lacks the granular filling of the umbilical region, but it i appar­
ently only a variant of N . scaphum. Specimens 'Yith and without granules occur together 
throughout the Belgian material; the younger specimens mostly lack granules. 

Some specimens, resembling Nonion elongatum (n'ORBIGNY) (Nonionina elongata 
n'ORBJGNY, 1852, Prodrome Pal. Strat. Univ . An. Moll. Ray., vol. 3, p. 155) have been included. 

Specimens from the Belgian Oligocene deposits described by BATJES as Nonion boueanum 
(n'ORBIGNY) (1958, Mem. Inst. R. Sc. Nat. Belg., no. 143, p. 143, pl. 7, f. 6, 7) appeared to com­
prise both N. boueanum (f. 7) and N. scaphum (f. 6). In the Lower Tongeren beds of the mine 
shaft Hendrik IV, Dutch Limburg, only N. scaphum 'ms encountered. 

Dis t rib u t ion . - Belgium : Clays of leper, Clays of Roubaix, Sands of Mons-en ­
Pevele, Sands of Brussels, Sands of Lede, Sands of Wemmel, Clays of Asse; 

England : London Clay; 
Netherlands (Woensdrecht) : Lower Panisel beds, Sands of Lede. 

N onion gr an if er um (TERQUE'.\1) 
Pl. X, fig. 15; 72 

Nonionina granifera TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 42, pl. 2, f. 8, 9 (Lulelian; 
Paris basin) . 

Nonion graniferum (TERQUEM), CUSHMAN, 1939, U. S. Geol. Survey, Prof. Paper no. i9i, p. 4, pl. i, f. 9-ii; 
Y. LE GALVEZ, i950, Mem. Expl. Carte Geol. det. France, pt. 3, p. 53, pl. 4, f. 58, 59. 

Rem arks . - Sometimes the fine, granular umbilical filling extends more or less along 
the inner ends of the depressed sutures. Specimens with excessive development of these gran­
ules are sometimes inseparable from similar variants of Elphidium laeve (n'ORBIGNY). 

Nonion granijerum resembles N. granosum (n'ORBIGNY) (Nonionina granosa n'OnmGNY, 
1846, Foram. foss. Vienne, p. 110, pl. 5, f. 19, 20), but it differs by the fine pores in the wall 
and the smaller granules in the umbilicus. 

Dis t rib u t ion . - Belgium : Clays of leper, Sands of Mons-en-Pevcle, Sands of Aal­
ter, Sands of Brussels, Sands of Lede, Sands of Wemmel; 

England : Barton beds; 
France : Sands of Cuise. 
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Genus NONIONELLA CUSHMAN, 1926 

rrype species NONIONELLA MIOCENICA CUSHMAN, 1926 

N onionella spissa CusnMAN 
Pl. XI, fig. 7, 8; 71 

Nonionella hantkeni (CUSHMAN and APPLIN) var. spissa CUSHMAN, 1931, Contr. Cushm. Lab. Foram. Res., 
vol. 7, p. 58, pl. 7, f. 13 (Eocene; Carolina); CUSHMAN, 1939, U. S. Geol. Survey, Prof . Paper no. 
191, p. 30, pl. 8, f. 5. 

Nonionella spissa CUSHMAN, BANDY, 1949, Bull. Am. Pal., no. 131, p. 78, pl. 11, f. 2, 4. 

R em ark s . - The majority of our specimens agree fairly well with the figures given 
by BA DY. Thick variants, as figured by CusHi'l'fAN, are scarce in our material. Some are still 
more compre sed than those figured by BANDY. 

Our specimens of the Lower Eocene are hardly distinguishable from Nonion applinae 
HowE and WALLACE (1932, Louisiana Dept. Cons., Bull. no. 2, p. 51, pl. 9, f. 4) . According 
to the figures thi pecies is possibly a Nonionella. 

Di t rib u t ion . - Belgium : Clays of leper, Clays of Roubaix, Sands of Mons-en­
Pevcle, Sands of Brus el , Sand of Lede, Sands of Wemmel, Clays of Asse. 

Nonionella wemmelensis nov. sp. 
Pl. XI, fig. 6; 206 

Et y m o 1 o g y . - Iamed after \Vemmel, the type locality of the Sands of Wemmel. 

D e s c r i p t i o n . - Test small, about twice as long as broad, sides nearly parallel, 
ventral side involute with some papillae in the umbilicus, dorsal side evolute; periphery smooth, 
rounded; chamber eight to ten in the last whorl, distinct, increasing rapidly in length as added, 
the umbilical lobes very slight; sutures distinct, slightly depressed, slightly curved towards the 
periphery; urface moolh; wall very finely perforate; aperture a very low arch at the base of 
the septal face of the last chamber, extending slightly towards the involute side. 

Dimen ions of the holotype : l e~gth, 0,31 mm; breadth, 0,19 mm; thickness, 0,10 mm. 

Rem ark . - This rather flat species is characterized by the parallel sides and the 
very elongate chamber . It differs from Nonionella longicanierata BANDY .(1949, Bull. Am. 
Pal., no. 131, p. 77, pl. 11, f. 8) by the few umbilical papillae and the absence of a far overlapping 
final chamber. 

Nonionella u1en11nelensis also reminds of Nonion grateloupi (D 10RBIGNY) (Nonionina 
grateloupi D10nB1Gi:X\, 1839, in DE LA SAGRA, Hist. Phys. Pol. Nat. Cuba, Foram., p. 46, pl. 6, 
f. 6, 7), especially in the form of the chambers, but it distinctly belongs to the genus Nonionella. 

Type 1oca1 it y. - Boring 48 near YVemmel; our sample Wemmel 48-22 m. 

Type 1eve1. - The Sands of vVemmel. These deposits are commonly regarded as 
to be of Lale Eocene age. 

Dis t rib u t ion . - Belgium : Sands of Lede, Sands of Wemmel. 

D e p o s it o r y . - The holotype and the paratypoids of this species are stored in the 
collections of the Geological Institute at Utrecht (S 10813, 10814). 
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FAMILY DISCOUBIDAE 

SunFAMlLY PATELLININAE 

Genus PATELLINA WILLIAMSON, i858 

Type species PATELLINA CORRUGATA WILLIAMSON, i858 

Patellina nitida TERQUEM 
180 

Patellina nitida TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. i23, pl. i2, f. 38 (Lutetian; Paris 
basin); Y. LE GALVEZ, i949, Mem. Expl. Carte Geol. det. France, pt. 2, p. i4, pl. i, f. ii. 

Rem arks. - Only some single specimens, mostly ill-preserved. 

Dis t rib u t ion . - Belgium : Sands of Brussels. 

SunFAl\TILY DISCORBININAE 

Genus DISCORBIS LAMARCK, i804 

Type species DISCORBITES VESICULARIS LAMARCK, i804 

Discorbis vesicularis (L.uu.n.cK) 
Pl. XI, fig. 11-13; 136 

Discorbites vesicularis LAMARCK, i804, Ann. Mus. Hist. Nat., vol. 5, p. i83; vol. 8, pl. 62, f. 7 (Lutetian; 
Paris basin). 

Discorbis vesicularis (LAMARCK), CUSHMAN, i927, Contr. Cushm . Lab. Foram. Res., vol. 3, p . i23, pl. 24, 
f. i; Y. LE GALVEZ, i949, Mem. Expl. Carte Geol. det. France, pt. 2, p. i6, pl. 3, f. 36-38. 

Rotalina depressa TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p . 58, pl. 3, f. i7 (Lutetian; Paris 
basm). 

Rotalina porosa TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 84, pl. 8, f. i5 (Luletian; Paris 
basin). 

Rosalina propinqua TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 99, pl. iO, f. i4 (Lutetian; 
Paris basin). 

Discorbis propinqua (TEmQUEM), Y. LE GALVEZ, i949, Mem. Expl. Carte Geol. det. France, pt. 2, p. i7, pl. 
i, f. i2-i4. 

Rotalina coarctata TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 76, pl. 7, f. 8 (Lutetian; Paris 
basin). 

Rotalina semipunctata TERQUEM, i882, Mem. Soc. Geol. France, ser . 3, vol. 2, p. 84, pl. 8, f. i5 (Lutetian; 
Paris basin). 

Globigerina aequabilis TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 86, pl. 9, f. 5 (Lutetian; 
Paris basin). 

Globigerina lamellosa TERQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 85, pl. 9, f. i (Lutetian; 
Paris basin). 

Rem arks . - YoLANDE LE CALVEZ concluded that several of TERQUEl\l
1

S species are vari­
ants of Discorbis vesicularis and D. propinqua. On the basis of specimens from Grignon, the 
type locality of D. vesicular is, it appeared furthermore impossible to make a clear distinction 
between D. vesicularis and D. propinqua. The latter represents a younger stage of D. vesi-
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cularis. Both types are charac terized by narrow proj ections extending across the depressed 
central area of the ven tral sid e, mostly fused together forming an imperforated calcareous plate 
that covers this centra l area. In young specimens this plate is star-like, as in D. propinqua, as 
it was figured by Y. LE GALVEZ. In bigger specimens more material is added to this structure 
which becomes less star-like , and forms a fairly irregular plate. Sometimes the extensions fuse 
incompletely. Such specimens are good in resemblance with the figures of D. vesicularis by 
y. LE CAL VEZ (pl. 3' f. 36-38). 

l\1oslly thP.re is a keeled periphery, but specimens without a keel and with a rounded 
periphery occur as well. The perforations of the dorsal sides are sometimes lacking, except 
along the suture . Often the first formed chambers are not distinct. 

The Belgian specimens all belong to the Disorbis propinqua group of young individuals. 
Keeled variants re emble Discorbis dimidiata (PARKER and JoNEs) (Discorbina dimidiata 

PAnKEn and JoNES, 1862, in CARPENTER, Introduction Study Foram., p. 201 , tf. 32), type species 
of the genus Lamellodiscorbis BElrnunEz, 1952. 

Dis t rib u t ion . - Belgium : Sands of Brussels, Sands of Lede, Sands of Wemmel; 
France : Lutelian. 

Discorbis limbata (TERQUEM) 
Pl. X, fig. lG; 188 

Rotalina limbata TERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 80, pl. 8, f. 6 (Lutetian; Paris 
basin). 

Discorbis limbata (TERQUEM), Y. LE GALVEZ, 1949, Mem. Expl. Carte Geol. det. France, pt. 2, p. 19, pl. 
2, f. 30-32. 

Rem ark . - In the Belgian material some specimens with a stronger carina resemble 
the figure given by Y. LE GALVEZ for Discorbis vitrea (TERQUEM) (Rotalina vitrea TERQUEM, 
1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 79, pl. 8, f. 3). 

omc of our pccimens show swollen inner ends of the chambers at the ventral side. 
They re emble Discorbis liuneri HowE (1939, Louisiana Dept. Cons ., Geol. Bull. no. 14, p. 74, 
pl. 9, f. 26, 27) and D. mauricensis HowE and RoBERTs (1939, ibid., p. 74, pl. 9, f. 28-30). They 
<liffer from D. obvoluta (TERQUE::11) (Rotalina obvoluta TERQUEM, 1882, Mem. Soc. Geol. France, 
er. 3, vol. 2, p. 81, pl. 8, f. 7) by the less curved sutures of the dorsal side, and by the absence 

of visible pore . 

Dis t rib u t ion . - Belgium : Sands of Brussels, Sands of Lede, Sands of Wemmel; 
France : Lutetian; 
Netherlands (Woen drecht) : Sands of Brussels. 

Discorbis humilis Y. LE GALVEZ 

12G 

Discorbis humilis Y. LE GALVEZ, 1949, Mem. Expl. Carte Geol. det. France, pt. 2, p. 24, pl. 3, f. 48-50 
(Lutetian; Paris basin). 

Rem arks . - This species differs from Discorbis limbata (TERQUEM) in the more 
strongly cuned sutures of both sides and the greater number of chambers in the final coil, 
six to seven instead of four to five. D. obvoluta (TERQUEM) also shows strongly curved sutures 
on the dorsal side, but ventrally this feature is less distinct. 

D is t rib u t ion . - Belgium : Sands of Brussels. 

16 
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Discorbis parisiensis (n'ORBIGNY) 
Pl. XI, fig. 9, 10; 89 

Rosalina parisiensis n'ORBIGNY, i865, in PAR,I<ER, JONES and BRADY, Ann. Mag. NaL. Hist., vol. 16, ser. 3, 
pl. 2, f. 70 (Eocene; Paris basin); 'l'ERQUEM, 1882, Mem. Soc. Geol. France, se1'. 3, vol. 2, p. 99, pl. 
10, f. i5-17. 

Discorbis parisiensis (n'ORBIGNY), CUSHMAN, 1927, Contr. Cushm. Lab. Foram. Res., vol. 3, p . 142; Y . LE 
GALVEZ, 1949, Mem. Expl. Carte Geol. det. France, pt. 2, p. 16. 

Rem arks . - The dorsal as \vell as the ventral side arc usually coarsely perforated. 
Most specimens of the Lutetian of Grignon are characterized by the peculiar ornamcn t­

ation of the ventral side which consists of costae, broken up in the earlier part and running at 
right angles to the strongly curved sutures. Generally thicker specimens are less ornamented 
than thinner ones. 

In the Belgian Eocene only a small number, of young individuals, was found . They 
mostly show the ornamentation, but lack the pores. Only flat representatives were met with. 
The ornamentation distinguishes these young specimens from those of Disco rbis huniilis Y. LE 

GALVEZ. 

Dis t rib u t i on . - Belgium Sands of Mons-en-Pevcle, Sands o f Brussels, Sands of 
Lede, Sands of Wemmel; 

France : Lutetian; 
Netherlands (Woensdrecht) : Sands of Brussels. 

Discorbis perplexa Y. LE GALVEZ 

87 

Discorbis perplexa Y . LE GALVEZ, 1949, l\iem . Expl. Carte Geol. det. France, pt. 2, p. 21, pl. 2, f. 18-20 
(Lutetian; Paris basin). 

Rotalina elegans TERQUEM (not. n ',ORBIGNY), 1882, Mem. Soc. Geol. France, ser . 3, vol. 2, p. 75, pl. 7, f. 6 
(Lutetian; Paris basin). 

Rotalina elegans TERQUEM (not n'ORBIGNY), 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p . 80, pl. 8, f. 5 
(Lutetian; Paris basin). 

R e m a r k s . - Our specimens from the Paris basin very well resemble the figures of 
Y. LE GALVEZ . Some ill-preserved, young specimens of the Belgian Eocene could be recognized 
by the characteristic umbilical knob. 

Dis t rib u t ion . - Belgium Sands of Mons-en-Pevele, Sands of Brussel , Sands of 
Wemmel; 

France : Lutetian. 
Discorbis quadrata (TERQUEM) 

Pl. X, fig. 17; 122 

Rosalina quadrata TERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p . 98, pl. 10. f. 12 (Lutetian; 
Paris basin). 

Discorbis quadrata (TERQUEM), Y. LE GALVEZ, 1949, Mem . Expl. Carte Geol. det. France, pt. 2, p. 25, pl. 
2, f. 21-23. 

Rem arks . - According to Y. LE GALVEZ this species has a smooth wall with very 
fine pores. · Associated with such types we found very coarsely perforated individuals which 
are otherwise identical with those described by Y. LE GALVEZ . Mostly the ventral side is without 
pores, but some may be present along the periphery. 

.. 
I 
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Possibly Discol'bis ubiqua Y. LE CALVE:t.: (1949, op. cit., p. 23, pl. 2, f. 27-29) is a young 
slage of D. quadrata. 

Dis t rib u t ion . - Belgium Sands of Brussels; 
France : Lutetian. 

Discorbis sp . cf. D. fcrganensis BYKOVA 
Pl. X, fig. 18; 111 

cf. Discorbis ferganensis BYKOVA, 1939, Neft. Geol. - Razv. Inst. Trudy, ser. A, vol. 121, pp. 28, 36, pl. 
3, f. 7-9 (Eocene; Uzbek S. S. R., U. S. S. R.). 

Rem arks . - A number of small pecimens, mostly single ones, resemble this Russian 
species best. They are characterized by the flat ventral side of the test. The chambers, seven 
to nin e in the last'' horl, leave a faint depre sion in the center of the ventral side. The chamber 
end are mostly slightly raised. The aperture i ventral. Our specimens are less conical than 
Lho e figured by BYKOVA. 

They al o re emble Eponides minima Cc:m1A_- (1933, Contr. Cushm. Lab. Foram. Res., 
vol. 9, p. 17, pl. 2, f. 8), but the latter pecie _ ha5 a biconvex test, a slightly keeled periphery, 
and papillae at the ventral side. 

Eponides dorfi To Ll\1IN (1941, .Tour. Pal., ,-ol. 15. p. 601, pl. 81, f. 8, 9, tf. 4) has a 
more conical dorsal side, and the chambers are more inflated than in Discorbis sp. cf. 
D. f erganensis. 

The generic place of our pecies i not clear_ Secondary umbilical apertures seem to be 
present, which favours the as igning to Discorbis_ 

Di t rib u lion . - Belgium : .._,and of Brlli-eh. ands of Lede; 
Telherland (Woen drecht) : Lower Pani el bed~. Sand- of Bru sel . 

Discorbi pp. 
16 

Hem ark . - In the sample of the French Lutetian a number of single individuals 
of omc Discorbis pecic were found. 

They belong to : 

Discorbis turbinata (TERQUEM) (Rotalina turbinata TERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 
2, p. 75, pl. 7, f. 5), 

Discorbis rotata (TERQUEl\t) (Rotalina rota/a TERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 83, 
pl. 8, f. 13), and 

Di ·corbis excavata (TERQUE!\I) (Rosalina excavata TERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, 
p. 98, pl. 10, f. ii). 

Undeterminable pecimens were found in a number of samples of the Belgian Eocene. 

Di t rib u t ion . - Belgium : Clays of Roubaix, Sands of Mons-en-Pevele, Sands of 
Brussels; 

France : Lulelian; 
Netherlands (Wocnsdrecht) Lower Panisel beds. 



210 J. P . H. KAASSCHIETER. - FORAMINIFERA OF THE EOCENE OF BELGIUM 

Genus EPONIDES MONTFORT, 1808 

Type species NAUTILUS REPANDUS FICHTEL and MOLL, 1798 

Eponides schreibersi (n'ORBIGNY) 
Pl. XI, fig. 14, 15; 195 

Rotalina schreibersi n'ORBIGNY, 1846, Foram. foss. Vienne, p. 154, pl. 8, f. 4-6 (Miocene; Vienna basin). 
Rotalina karsteni REuss, 1855, Zschr. Deu. Geol. Ges., vol. 7, pt. i, p. 273, pl. 9, f. 6 (Upper Eocene; Ger­

many - see TRIEBEL, 1952, Notizbl. Hess. L. - Arnt f. Bodenforschung, Wiesbaden, vol. 6, pL. 3, 
p . 29). 

Rem arks . - Our material showed that the illustration of Eponides karsteni (REus ) 
represents a young individual of E. schreib ersi. 

The inner ends of the chambers of the ventral side are thickened to a number of hyaline 
knobs, which surround the narrow umbilical opening. Occasionally these knobs are ab ent 
(as in Eponides karsteni, as figured by REuss). Sometimes the hyaline structures extend some 
way along the sutures. Those of adjoining chambers may have fused, forming limbate and 
raised instead of depressed sutures. 

REUSS mentioned the absence of pores, but this seems to be clue to the state of pre er­
vation . The walls are mostly finely perforated. 

The aperture is a distinct slit at the base of the apertural face of the last chamber. Some­
times it continues into the umbilical depression. 

Eponides scheibersi must be closely related to or conspecific with the American E. mexi­
canus (CUSHMAN) (Pulvinulina mexicana CusmrA-, 1925, Bull. Am. Ass. Petr. Geol., vol. 9, p. 
300, pl. 7, f. 7, 8) from the Eocene of Mexico. 

Dis t rib u t ion . - Belgium : Sands of Lede, Sands of Wemmel, Clays of Asse; 

Netherlands (Woensdrecht) : Sands of Lede. 

Eponides polygonus Y. LE GALVEZ 
Pl. XII, fig. 1; 107 

Eponides polygonus Y. LE GALVEZ, 1949, Mem. Expl. Carte Geol. det. France, pt. 2, p. 28, pl. 5, f. 90-92 
(Lutetian; Paris basin). 

Rem arks. - There is some varation in the distribution of the pores. Y. LE GALVEZ 
described the wall as finely perforate. In our Belgian specimens, as well as in individuals of 
the Lutetian of the Paris basin, the pores appeared to be rather coarse. They are distinctly 
absent on the apertural face of the last chamber. In very young individuals the pores are clearly 
fewer in number, and mostly only met with along the sutures. 

Dis t rib u t ion. - Belgium : Sands of Brussels, Sands of Lede, Sands of Wemmel; 
France : Sands of Guise, Lutetian; 

Netherlands (Woensdrecht) : Lower Panisel beds, Sands of Brussels. 
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Eponides toulmini BnoTzEN 
Pl. XII, fig. 2; 17 

Eponides boueana 'l'OUI..MIN (not Rolalina boueana o'ORBIGNY), 1941, Jour. Pal., vol. 15, p. 601, pl. 81, f. 
6, 7 (Eocene; Alabama). 

Eponides loulmini BROTZEN, 1948, Sver . Geol. Unders ., Avh ., ser. C, no. 493, p. 78, pl. iO, f . 16 (Paleocene; 
Sweden). 

H cm arks . - A number of small specimens closely resemble BRoTzEN's species. Only 
Lhe dorsal sutures are not raised or only faintly so . 

Dis t rib u t ion . - Belgium Clays of leper, Sands of Mons-en-Pevele, Sands of 
Bru els, Sands of Lede, Clays of Asse; 

France : Lutetian. 

Eponides umbonatus (HEuss) 
Pl. XIII, fig. l; 226 

Rotalina umbonata R.Euss, 1851, Zschr. Deu. Geol. Ges., vol. 3, p. 75, pl. 5, f. 35 (Oligocene; Germany). 
Pulvinulina umbonata (REUSS), H. B. BRADY, 1884, Rep. Voy. Challenger, vol. 9, p. 695, pl. 105, f. 2. 
Eponides umbonalus (REuss), TEN DAM, 1944, Meded. Geol. Stichting, ser . C, vol. 5, no. 3, p . 120; BATJES, 

1958, Mem. Inst. R. Sc. Nat. Belg., no. 143, p. 146, pl. 7, f. 10. 

H. cm a r k . - The variable curvature of the ventral sutures near the closed umbilicus 
never as strongly developed a it is in Eponides umbonatus (HE11ss) var . ecuadorensis (GALLO­

WAY and MuRRAY) (Rotalia ecuadorensis GALLOWAY and MuRRAY, 1929, Bull. Am. Pal.~ vol. 15, 
p. 26, pl. 3, f. 13). 

The c ulure of the dor al ide are at right angles to the periphery, but oblique and slightly 
crn·ved uture were found a well. 

The aperture mostly how a distinct lip, but this structure may be absent. 

Di t rib u t ion. - Belgium : Sands of Wemmel, Clays of Asse; 
Netherland (Woen drecht) : Sands of Wemmel. 

Eponides plummerae CusmrAN 
Pl. XII, fig. 3; 9 

Truncatulina tenera PLUMMER (not Pulvinulina tenera H. B. BRADY), 1927, Univ. Texas Bull., no. 2644, p . 
146, pl. 9, f. 5 (Paleocene; Texas). 

Eponides plummerae CusmIAN, 1948, Contr. Cushm . Lab. Foram. Res., vol. 24, p. 44, pl. 8, f. 9 (Paleocene; 
Texas). 

Eponides midwayensis HARRIS and JOBE, 1951, Microfauna basal Midway outcrops near Hope, Arkansas; 
Transcr. Press, Norman, Okl., p . 47, pl. 9, f. 3, 6 (Paleocene; Arkansas). 

Hem arks . - The number of chambers in the final coil varies from five to seven . 
Near the umbilical cenler the sutures of the ventral side are sometimes obscured by secondary 
material. 

Our specimens resemble Eponides lunata BRoTZEN (1948, Sver. Geol.Unders., Avh., ser. 
C, no. 493, p. 77, pl. 10, f. 17, 18) from the Lower Paleocene of S"veden. They differ by the 
lower conical test, and the less acute peripheral margin. Furthermore our specimens are dor­
sally less clistinctly perforated than those of BRoTZEN's figures. 

Dis t rib u t ion. - retherlands (Woensdrecht) : Clays of leper. 
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Genus GYROIDINA n'ORBIGNY, i826 

Type species GYROIDINA ORBICULARIS n'ORBIGNY, i826 

Gyroidina octocamerafa CusmvrAN and G. D. HANNA 
Pl. XIII, fig. 2; 80 

Gyroidina soldanii n'ORBIGNY var. octocamerata CUSHMAN and G. D. HANNA , 1927, California Acad. Sci. 
Proc., ser . 4, vol. i6, p . 223, pl. i4, f. 16-i8 (Eocene; California); CUSHMAN, i935, U. S. Geol. Survey, 
Prof. Paper i8i, p. 45, pl. i8, f. 4; HowE, i939, Louisiana Dept. Conserv., Geol. Bull. no. H., p. 75, 
pl. 9, f. 34-36; TOULMIN, i94i, Jour. Pal., vol. i5, p. 600, pl. 8i, f. 3-5. 

Gyroidinoides soldanii (n'ORBIGNY) var. octocamerata (CUSHMAN and G. D. HANNA), BROTZEN, i948, Sver. 
Geol. Unders., Avh ., ser. C, no. 493, p. 76, pl. ii, f. 3. 

Valvulineria octocamerata (CUSHMAN and G. D. HANNA), BANDY, i949, Bull. Am . Pal., vol. 32, no. i3i, p. 84, 
pl. i3, f. i. 

Valvulineria scrobiculata CUSHMAN and POi\TON, 1932, Contr. Cushm. Lab. Foram. Res., vol. 8, p. 70, pl. 
9, f. 5 (Eocene; Alabama). 

Rotalina orbicularis TERQUEM (not Gyroidina orbicularis n'ORBIGNY), i882, Mem. Soc. Geol. France, ser. 
3, vol. 2, p. 60, pl. 4, f. i -3 (Lutetian; Paris basin). 

Gyroidina orbicularis Y. LE CAL\'.EZ (not o'ORBJGNY), 1949, Mem. Expl. Carte Geol. det. France, pt. 2, p. 27. 
Gyroidina cf . orbicularis n'ORBIGNY, TEN DAM, i944, Meded. Geol. Stichting, ser. C, vol. 5, no. 3, p. i18. 

Hem arks . - Our specimens from the Lutetian of Grignon, as well as the individual 
from the Eocene of Belgium, resemble Gyroidina octocamerata much better than G. orbicularis 
D'ORBIGNY. The latter species seems to be characterized by an acute periphery, a clo eel umbi­
licus, and a more or less convex dorsal side with a distinctly protruding fir t part. Our speci­
mens show a rounded periphery, an open umbilicus, and a flattened dorsal side. The elongate 
aperture extends from a point close to the periphery to the umbilicus, which is parlly covered 
by a thin, valvular flap. This flap, which is mostly broken, is of variable size . Specimen 
with a flap as large as it is in the figures of TouLl\II are very scarce . Types, shown in the 
figures of BROTZEN and BANDY, are most common. 

According to BANDY this flap, as well as the extending· of the aperture into the umbilicus , 
are diagnostic features of Valvulineria. However, a definite statement about the generic po ilion 
of the species is premature as long as no detailed description of Gyroidina orbicularis, the type 
species of Gyroidina, is available. The same holds true for the distinction between Gyroidina 
and Gyroidinoides, because the apertural features of G. orbicularis seem to be rather obscure. 
In material of our collections from Himini, Italy, we failed to find distinct G. orbicularis. 

Some variation is found in the depression of the sutures of both sides. Adult pecimcns 
mostly show a depressed spiral suture, as well as depressed ventral sutures near the umbilicu . 

Dis t rib u t ion . - Belgium : Clays of Roubaix, Sands of l\Ions-en-PevCle, Clay of 
Honcq, Sands of Aalter, Sands of Brussels, Sands of Lede, Sands of Wemmel, Clays of Asse; 

Netherlands (Woensdrecht) : Lower Panisel beds, Sands of Aalter. 

Gyroidina angustiumbilicata TEN DAM 
Pl. XII, fig. 4; 31 

Gyroidina angustiumbilicata TEN DAM, i944, Meded. Geol. Stichting, ser. C, vol. 5, no . 3, p. i17, pl. 4, f. 
7 (Lower Eocene; Netherlands). 

H. em arks . - Our individuals of Gyroidina angustiumbilicata differ from those of 
G. octocamerata by the less depressed umbilicus, closed or nearly closed, without flap and by 
the more evenly rounded periphery . 
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TEN DA:\t figured a specimen with seven chambers in the final coil, but in the description 
eight chambers arc said Lo be typical. The last number appeared to be the most common among 
his paratypoicl and also among our individuals. 

D i s L rib u t ion . - England : London Clay; 
_ 

1ctherland (Wocn drecht) : Clays of leper. 

Gyroidina sp cf. G. soldanii (n' ORBIGNY) 
Pl. XII, fig. 5; 229 

cf.Rotalina soldanii D'ORBIGNY, 1846, Foram. foss. Vienne, p. 155, pl. 8, f. 10-12 (Miocene; Vienna basin). 
cf. Gyroidina soldanii (D'ORBIGNY), MARKS, 1951, Contr. Cushm. Found. Foram. Res., vol. 2, p. 64; BATJES, 

1958, Mem. Insl. R. Sc. Nat. Belg., no. 143, p. 147, pl. 7, f. 12-15. 

R cm a r k . - Our specimens are characterized by the distinctly limbate and raised 
suture , the very con vex ventral and flat dorsal ide, and the valvular flap that covers part of 
the mall umbilical opening . 

Gyroidina gil'ardana (REu ) (Hotalina girardana REuss, 1851, Zschr. Deu. Geol. Ges., 
Yol. 3, p. 73, pl. 5, f. 34), interpreted by BATJE as a variety of G. soldanii, greatly resembles 
our individual , but it ha no limbate uture , and furthermore an umbilical flap seems to be 
ab cnt. 

Di l r i but ion . - BelCTium Clays of A se (only known from some samples of 
Oedelem, BRB). 

BF,UULY ..!TCR1'TIAE 

Genus CANCRI Ct:SIDL!.'i, 1926 

Type species NACTILC .\CRICLlX FICHTEL and MoLL, 1803 

Rotalina subconica TERQt:E:\t, 1882, Mem. oc. Geol. France. :;er. 3, vol. 2, p. 61, pl. 4, f. 5 (Lutetian; Paris 
basin). 

Valvulineria ubconica (TERQUEi\t ), Y. LE C . .u.n:z, 1919, . fem. E:x.pl. Carte Geol. det. France, pt. 2, p. 26, 
pl. 5, f. 87-89. 

Cancris lurgidus CusmtAN and TODD, 1942, Contr. Cu hm. Lab. Foram. Res., vol. 18, p. 92, pl. 24, f. 3, 4 
(Oligocene; Germany); BATJES, 1958 1em. In t. R. Sc. Nat. Belg., no. 143, p. 149, pl. 10, f. 5. 

Valvulineria ovali TERQUE.\f, 1882, Mem. oc. Geol. France, ser. 3, vol. 2, p. 103, pl. 11, f. 10 (Lutetian; 
Paris basin). 

H. c m a r k . - Our pecimen of the Lutetian of Grignon and BATJEs' individuals of 
the OliCTocene of Ka cl, the type area of Cancris turgidus, appeared to belong to the same species. 

Most LO\\ er Eocene pecimen of Belgium are young individuals, with six or seven cham· 
bers in the la t whorl, and a di Linet Valvulineria-like lip. They always show the clear area 
in the wall of the la t-formed chamber, typical for Cancris. Specimens of the Upper Eocene 
sometime how the ame number of chamber~, but individuals 'Yith five chambers are also 
frequent . 

.__ omc Hriation is found in the curvature of the sutures of the dorsal side. Specimens 
with most curved sutures commonly have a slightly lobulate periphery. 



214 J. P. H. KAASSCHIETER. - FORAMINIFERA OF THE EOCENE OF BELGIUM 

The lobe at the inner end of the last-formed chamber is variously developed, and h ence 
the small rounded bosses around the umbilicus . They are almost absent in most of our indi­
viduals. Generally the lobes are best developed in young specimens, and gradually disappear 
in more adult ones. 

There is some confusion about Lhe generic place of our species, either in Cancris or in 
Valvulineria . vVe had better assign all forms characterized by a clear area of the last-formed 
chamber to Cancris, since in the description of the genotype of Valvulineria (V. califomica 
CusHMAN, 1926, Contr. Cushm. Lab. Foram. Res., vol. 2, p. 60, pl. 9, f. 1) no hyaline area was 
described . Such an area is also present in Baggina, but this genus is dorsally involute and 
Cancris evolute. 

Dis t rib u t ion. - Belgium : Clays of Roubaix, Sands of Mons-en-Pevcle, Sands of 
Brussels, Sands of Lede, Sands of Wemmel, Clays of Asse; 

France : Lutetian; 
Netherlands (Woensdrecht) : Sands of i'tlons-en-Pevele, Lower Panisel Led s, Sands of 

Brussels. 

Cancris auriculus (F1cHTEL and MoLL) var. primitivus Cusn IA and Tonn 
Pl. XII, fig. 9, 10; '218 

Cancris auriculus (FICHTEL and MOLL) var. primitivus CUSHMAN and TODD, i942, Conlr. Cushm. Lab. 
Foram. Res., vol. i8, p . 77, pl. i9, f. i, 2 (Oligocene; Germany); BATJES, i958, Mem. Inst. R. Sc. 
Nat. Belg., no. i43, p. i48. 

Rem a r k s . - The variety differs from Cancris auriculus (F1cnTEL and i'tloLL) ( 1autilus 
auricula F1cnTEL and MoLL, 1803, Test. Mier., var. a, p. 108, pl. 20 , f. a-c; var. ~' p. 110, pl. 
2, f. d-f) by the narrmYer test, the more depressed sutures, and in being more umbilicate and 
more convex on the ventral side, and in having a less acute periphery. The clear area above 
the aperture is mostly situated more towards the periphery than it is in Cancl'is auriculus . . lr. 

Specimens strongly resembling this Cancris auriculus type were sometimes found, but 
they have the less acute periphery and the more convex side of the variety. 

Individuals with a more rounded periphery resemble Cancl'is subconicus, and iL occa­
sionally appeared difficult to distinguish both species. 

D is t rib u t ion . - Belgium : Sands of Lede, Sands of \ i\Temmel, Clays of Asse. 

Genus BAGGINA CUSHMAN, i926 

Type species BAGGINA CALIFORNICA CUSHMAN, i926 

Baggina sp. cf . B. parisiensis (n'ORBIGNY) 
Pl. XIII, fig. 3; 148 

cf. Globigerina parisiensis D'ORBIGNY, i850, Prodrome Pal. Strat. Univ. Anim. Moll. Ray., vol. 2, p. '107 
(Lutetian; Paris basin); FoRNASINI, i903, R. Accad. Sci. Ist. Bologna, vol. 7, p. i4i, pl. i, f. 5. 

cf. Baggina parisiensis (o'ORBIGNY), CUSHMAN, i944, Contr. Cushm. Lab. Foram. Res., vol. 20, p. 97, pl. 
i5, f. i, 2. 

_Rem arks . - The original Globigerina parisiensis is possiLly conspecific wilh Cancris 
subconicus. Therefore our distinct Baggina individuals are tentatively assigned to n'ORBIGNY's 
species . 

Dis t rib u t ion . - France : Lutetian. 
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Genus NEOCRIBRELLA CUSHMAN, 1928 

Type species DISCORBINA GLOBIGERINOIDES PARKER and Jo 'ES, 1864 

Neocribrella globigerinoides (PARKER and JoNEs) 

15S 

f)i scorbina globigerinoides PARKER and JONES, 1864, Phil. Trans. Roy. Soc. London, vol. 155, pt. 1, p. 325 
(Lulelian; Paris basin). 

1\'eocribrella globigerinoides (PARKER and JONES), CUSHMAN, 1928, Conlr. Cushm. Lab. Foram. Res., vol. 
4, p. 6, pl. i, f. 6, 7. 

Viscorbina megasvhaerica GUMBEL, 1868, Abh. IC Bayer. Akad. Wiss ., II Cl., vol. 10, pt. 2, p. 655, pl. 2, 
f. 96 (Eocene; Bavaria). 

Rotalina megasphaerica (GO!\mEL), TERQlIBM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 59, pl. 3, f. 21. 

Di . t rib u t i u n . - France : Lutetian. 

FAl\llLY AN01'1.ALINIDAE 

Repre enlative of the genera Anomalina, Cibicides and Planulina are very numerous 
th roughou t our material. '"'ome type could always be di tinguished as distinct species, but 
mo. t of them .how Hriou way of intergradation. For possible stratigraphic subdivision of 
the column many t~ pe ha Ye been given pecific rank, notwithstanding the fact that morpho­
logicall they arc not clearl. di tinauL hable from others. The clusters are but partly illustrated 
by our figure . 

Genus ANOMALI 'A n'ORBIGNY, 1826 

Type pecies ANOMALINA PUNCTULATA n'ORBIGNY, 1826 

Anomalina auris Y. LE CALYEz 

Pl. XII, fig. 11; 64 

:1nomalina auri · Y. LE CALYEZ, 1949, ~Iem. Expl. Carle Geol. det. France, pt. 2, p. 43, pl. 4, f. 66-68 (Lute­
lian; Paris basin). 

Hem ark . - The pecic re emble Anomalina bundensis VAN BELLE:\' (1946, )leded. 
(;col. StichlinCT, ~er. C, vol. 5, no. 4, p. 73, pl. 11, f. 1-3), from which it differs by the keeled 

pcriphcr~ and the les depres~ed ~ uture . 

Dis l r i h u t ion . - llclcrium : Cla~ ~ of leper, '-'ands of Bru~sel , Sands of Lede, Sands 

of \\ cmmcl: 
France : Lutetian; 
\cthcrland (\Voen drecht) Sands of Brussels, Sands of Lede. 
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Anomalina acnta PLUM.\lER 
Pl. XII, fig. 12, 13, pl. XIII, fig. 4: 47 and /2 

Anomalina animonoides (R.Euss) var. acula PLU.\1l\IER, 1926, Univ. Texas Bull., no. 2644, p. 149, pl. 10, 
f. 2 (Paleocene; Texas). 

Anonialina acuta PLUIIIl\!ER, TOULillIN, 1941, Jour. Pal., vol. 15, p. 608, pl. 82, f. 9, 10; TEN DAM, 19'14, Meded. 
Geol. Stichling, ser. C, vol. 5, no. 3, p. 129. 

A.nomalinoides acuta (PLU.\Ji\JER), BROTZEN, 1948, Avh. Sver. Geol. t:nders., ser. C, no. 1193, p. 87, pl. lit, 
f. 2 . 

Rem arks. - TEN DAM reported Anomalina acuta from the Lower and Middle Eocene 
of Lh e Netherlands, and Cibicides anomalinoides TEN DA:'II (1944, Medcd. Gcol. S.tichLing, er. 
C, vol. 5, no. 3, p. 132, pl. 5, f. 7) from the Upper Eocene. However, the lalLcr specie seem 
to be only a larger, flatter variant of the other, with fainter dor al and ventral knobs. Thi 
rnriant, frequent in Lhe Belgian Upper Eocene, was also met 'Yilh in sample- from older lrala. 

The numerous specimens found in the leper Clays of the boring \Voensdrcchl (pl. ·-x.11, 
fig. 12, 13) are all small and less distinctly compressed than those of PLumrnn' figure ' . They 
belong to Anomalina acuta var. ypresiensis (TE:x DA'II) (Cibicides ypresiensis TE:\ D \,1, 1944, 
Meded . Geol. Stichting, ser . C, vol. 5, no. 3, p. 136, pl. f. 2). l\Io tl. the suture arc limbalc 
but not raised; the bead-like umbilical ends of the suture of the dorsal idc, characleri lie of 
A . acuta, are not present. i\Iostly Lhe chambers of the last whorl form a rim around the central 
knob, which is slightly raised if at all. The individual of this variety are smaller than lho c of 
A. acuta s. tr . ; perhaps this explain their lower number of chamber , eight lo ten instead of 
ten to twelve. 

Anomalina acuta var . ypresiensis resemble A. nobilis (BnoTZE:\) ( 1nomalinoides nobilis 
BRoTzE~, 1948, Sver. Geol. nders., Avh., er. C, no. 493, p. 89, pl. 19, f. 5), bul it cliff<'r" by 
the smooth, apparently not perforated Yentral side of the te t, and the le:; . broadly rounded 
periphery. Ho,Yever, the last two or three chambers of ome of our , pecimcns how umbilical 
lips . This feature occurs in A. nobilis, Lut iL "as not reporle<l by TE"\' D \ 'l for Cibi­
cides ypresiensis. 

Dis t rib u t ion . - flnonialina acuta. Belgium : Clays of leper, Clays of Rouhai'., 
Sands of i\Ions-en-Phele, Clays of Roncq, .._ancls of Bru sel , Sands of Lede, Sand of \Yernmel, 
Clays of Asse; 

England : London Clay; 
~etherlands (Woensdrccht) Clays of leper, Sand of )Ion ·-en-PhCle, Lo" er Pani"('I 

beds, Sands of Wemmel. 

Anomalina acuta var. ypresiensis. Belgium Clay of leper, Clays of Roubaix, Sands 
of Mons-en-PevCle; 

England : Lon<lon Clay; 
Netherlands (Woensdrechl) : Clays of leper. 

Anomalina sp. cf. A. rlanica (BRoTzEN) 
Pl. XIII, fig, 5: 2 

cf. Cibicides danica BROTZEN, 1940, Sver. Geol. Unders., Avh., ser. C, no. 42, p. 31, tf. 2 (Upper Creta­
ceous; Sweden). 

cf. Anomalinoides danica (BROTZEN), BROTZEN, 1948, Avh. Sver. Geol. Unders., ser. C, no. 493, p. 87, pl. 14, 
f. 1, tf. 22. 
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Rem ark s . - Our few small specimens somewhat resemble the original figures of 
BROTZEN's species. They are more involute, and are furthermore different by the distinct coarse 
perforation of the dorsal side and the virtual absence of pores ventrally. The dorsal pores are 
accentuated by a thickened rim around them. Most specimens lack a distinct angle in the dor­
sal part of the broadly rounded periphery as is typical for Anomalina danica. 

Di s t rib u t ion. - Netherlands (Woeusd recht) : Clays .of leper. 

Anomalina grosserugosa (Gu:rvrnEL) 
Pl. XII, fig. 14; 86 

Truncatulina grosserugosa GUMBEL, i868, Abh. Bay. Ak. Wiss., vol. iO, p. 660, pl. 2, f. i04 (Eocene; 
Bavaria). 

Anomalina grosserugosa (GUMBEL), TE DAM (part), i944, Meded. Geol. Stichting, ser . C, vol. 5, no. 3, 
p. i30. 

Truncatulina granosa HANTKEN, i875, Mitt. Jahrb. Ung-. Geol. Anst., vol. 4, pt . i, p . 74, pl. iO, f. 2 (Eocene; 
Hungary). 

Anomalina granosa (HANTKEN), LEROY, i953, Mem. Geol. Soc. Am., no. 54, p. i7, pl. 6, f. i-3. 

Rem arks. - ... pecimens from material of the BaYarian Eocene showed this species to 
be characterized by its coarse perforations, inflated chambers, and broadly rounded, more or 
les lobulate periphery. Often only the last-formed chambers are inflated. 

The aperture ex.tend to the dorsal side, often but slightly, but specimens with the aper­
ture along the la t h'o chambers were met '"'ith as well. The aperture is usually bordered by 
a sli ght lip. 

ometime the dorsal utures are somewhat limbate, and the umbilical region shows a 
more or le rounded and irregular knob. In the samples of the lowermost Panisel beds in the 
Wocn drccht boring this knob is di. tinct and limbate sutures between the early chambers are 
common. Thee variants re emble A.nomalina· grandis LEROY (1953, op. cit., p. 18, pl. 9, f. 
6-8) . They form an intergrading series 'Yith the more frequent type of the accompanying 
A. gros erugosa . slr. 

D i t rib u t ion . - Belgium : Sands of Mons-en-Pevele, Clays of Roncq, Sands of 
Vlierzele, Sands of Aalter, Sand of Brussels, Sands of Lede, Sands of vVemmel; 

Tetherlands (Woensdrecht) : Lower Panisel beds, Sands of Aalter, Sands of Brussels. 

Anomalina claustrata (TERQUEM) 
146 

Rotalina claustrata TERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 78, pl. 7, f. i5 (Lutetian; 
Paris basin). 

,.tnomalina claustrata (TERQUEM), Y. LE GALVEZ, i949, Mem. Expl. Carte Geol. det. France, pt. 2, p . 43, pl. 
4, f. 63-65. 

Boldia claustrata (TERQUEi\I), Y. LE GALVEZ, 1952, Mem. Expl. Carte Geol. det. France, pt. 4, p. 50. 

R em a r k s . - As long as the character of the genus Boldia is not clear (see our remarks 
concerning Globotruncana), it seems preferable to maintain this species in Anomalina. 

Distribution. - France: Lutetian. 
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Genus CIBICIDES MONTFORT, i808 

Type species CIBICIDES REFULGENS MONTFORT, i808 

Cibicides westi HowE 
Pl. XIII , fig. 6, 7; 44 

Cibicides westi HOWE, i939, Louisiana Dept. Cons., Geol. Bull. no. i4, p . 88, pl. i3, f. 20-22 (Eocene; 
Louisiana); BAl\'DY, i949, Bull. Am. Pal., vol. 32, no. i3i, p . ii2, pl. 20, f. 7. 

Rem arks. - The specimens of the Belgian Eocene appeared to be rather variable, 
including variants as those figured by HowE and BANDY. A deep umbilicus, as in the figured 
type of HowE, is absent in most of our specimens, but distinctly present in others . Lobulation 
of the periphery is mostly slight, but some very lobulate specimens were met with. The latter 
individuals resemble variants of Cibicides lobatulus, but they differ from the general type of 
this species by the more widely evolute character of the dorsal side. In the apertural face per­
forations are mostly absent. 

Probably Cibicides vortex DoRREEN (1948, Jour. Pal., vol. 22, p. 299, pl. 41, f. 5) from 
the Eocene of New Zealand is very close to our C. west,i. Both species belong to the group of 
C. refulgens, but, unfortunately, MoNTFORT's pecies has never been accurately described and 
figured. 

Dis t rib u t ion . - Belgium : Clays of leper, Clays of Roubaix, Sands of fon -en­
Pevele, Sands of Brussels, Sands of Aalter, Sands of Lede, Sands of Wemmel; 

Netherlands (Woensdrecht) : Sands of Aalter, Sands of Brussels. 

Cibicides dutemplei (n'ORBIGNY) 
Pl. XII, fig. 15; 198 

Rotalina duteniplei n'ORBIGNY, i846, Foram. foss. Vienne, p. i57, pl. 8, f. 19-2i (Miocene; Vienna basin). 
Cibicides dutemplei (o'ORBIGNY), MARKS, i95i, Contr. Cushm . Found. Foram. Res., vol. 2, p. 72; KAA -

SCHIETER, i955, Verh. Kon. Ned. Ak . Wet., afd. Nat., ser. i, vol. 2i, no. 2, p. 94, pl. ii, f. 3; BATJES, 
i958, Mem. Inst. R. Sc. Nat. Belg., no. 143, p . i50, pl. 9, f. 9-ii. 

Cibicides pygmeus TEN DAM (not Pulvinulina pygmea HANTKEN), i944, f\'leded. Geol. Slichting, ser. C, vol. 
5, no. 3, p. i35, pl. 5, f. 3. 

Rem arks . - Just as in the Belgian Oligocene, Cibicides dutemplei and its allie arc 
very common in the Upper Eocene. They show about the same variation as BATJES de cribcd 
for the group in the Lower Tongeren beds. 

Distinct Cibicides dutemplei, with a more or less biconvex test, coarsely perforated wall , 
and mostly eight to ten chambers, has the sutures ventrally slightly depressed and dor ally 
flush and limbate. It is most common in the Asse Clays. In these deposits there is a fairly 
sharp boundary between C. dutemplei and C. sp . cf. C. tenellus which is more finely perforated. 
The praecincfus-type (see BAT JES), with limbate and raised dorsal sutures, is only represented by 
a few individuals. 

-· . 
In the Lede Sands and in the Wern.me! Sands it appeared difficult to recognize any bound-

ary in the group of Cibicides dutemplei, C. sp. cf . C. tenellus, C. proprius var. acutimargo, 
and C. lobatulus, especially because most individuals are young ones. The determination of 
intermediate specimens is a matter of personal opinion. The C. dutemplei type is the most 
distinct. 
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Cibicides duteniplei, as found in the Belgian ancJ. Dutch Upper Eocene, differs from C. 
pygmeus (IlANTKEN) by the greater dimensions, the curved sutures of the ventral icle instead 
of nearly straight ones ancl the more prominent spiral portion of the test. 

Dis t rib u t ion . - Belgium : Sands of Lede, Sands of W emmel, Clays of Asse; 
England : Upper Bracklesham beds, Barton beds; 
. retherland (Woen drecht) : Sands of Lede, Sands of Wemmel. 

Cibicides pygmeus (HANTKEN) 
Pl. XIV, fig. 1; 215 

Pulvinulina ]Jygmea HANTKEN, i875, Mitt. Jahrb. K. Ungar. Geol. Anstalt, vol. 4, pt. i, p . 78, pl. iO, f. 8 
(Eocene; Hungary) . 

Eponides pygmeus (HANTKEN), BATJES, i958, Mem. Inst. R. Sc . Nat. Belg., no. i43, p. i46, pl. 7, f. ii. 
Eponides cf. py.qmeus (HA 'TKEN), BHATIA, i955, Jour. Pal. , vol. 29, p. 683, pl. 67, f. 7. 

R em ark . - In adult specimen of Cibicides pygmeus the aperture clearly extend_ 
lo the dor al icl c of the te l, but mo t younger individuals show an Eponides-like aperture, 
, itualed complelcl, ventrally and near the periphery. 

pecimen from the pper Bracklesham beds and Barton beds of 'Yight are more distinct 
than the Belgian one . 

Di t rib u t ion . - Belgium : Sands of Wemmel, Clays of Asse: 
England : Cpper Brack.le ham beds, Barton beds. 

Cibicides sp. cf. C. tenellus (REuss) 
Pl. XIV, fig. 2; 197 

cf. Truncalulina Lenellus RE ss, i865, Sitz. ber. K. Akad. Wiss . Wien, vol. 50, p. ~77. pl. 5, -. 6 O~gu­
cene; Germany). 

cf. Cibicides tenellus (REuss), TEl'i DA.M and RErnHOLD, i942, Meded. Geol. Stichting, ser. C, 10 • 5. no. 2, 
p. 99, pl. 8, f. 6, pl. iO, f. 2; BATJES , i958, Mem . Inst. R. Sc. Nat. Belg., no. i43. p. i5i. pl. 9. f. 
3, 4. 

Rem ark . - According to BATJES Cibicides tenellus is characterized by the gla::>::>y 
knob that fill the umbilicus, the great number of chambers, and the curvation of the rnture~ 
near the periphery. The ame author found in the Lower Tongeren beds of Dutch South Lim­
burg a number of pecimens clo ely re embling C. tenellus, except for the knob that is mostly 
\\an ting. 

Jn the A e forma tion uch pecimens were found in great numbers, accompanied by 
a few ''ith a more or le di Linet knob . The majority shows smooth ventral sides with a re­
. tricted number of pore (not in our figured full-grown specimen). 

The number of chamber i variable, in general between seven and eleven. The form 
of the te t varie al-o . There is not always a clear difference with Cibicides lobatulus. Small 
individual arc omelime hard to di tinguish from young individuals of C. sp. cf. C. 
unoerianus. 

In Lhe LecJ.e Sand typical specimens of Cibicides sp. cf. tenellus are scarce . Possibly a 
number of this type \\aS included in C. lobatulus. 

Di t rib u t ion. - Belgium : Sands of Lede, Sands of \Vemmel, Clays of Asse; 
England : Upper Bracklesham beds, Barton beds; 
Netherlands ('Voen drecht) : Sands of Lede, Sands of Wemmel. 
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Cibicides sp. cf. C. ungerianus (n'OnB1GNY) 
Pl. X1V, fig. 3; 55 

cf. Rotalina ungeriana n'ORBIG!W, 1846, Foram. foss. Vienne, p. 157, pl. 8, f. 16-18 (Miocene; Vienna 
basin) . 

cf . Cibicides imgerianus (n'ORBIGNY), MARKS, 1951, Contr. Cushm. Found. Foram. Res., vol. 2, p. 73, pl. 
8, f. 2; BATJES, 1958, Mem. Inst. R. Sc. Nat. Belg., no. i43, p. i52, pl. 9, f. 6. 

Rem arks . - Typical Cibicides ungel'ianus has coarsely perforalcd walls, numerous 
chambers, strong curvature of the ventral sutures near the periphery , and a granular covering 
of the earlier whorls of the dorsal side . It is rare in our material. Especially specimens wilh­
out coarse perforations and vYithout dorsal granules form the majority of our group . These 
specimens, nearly all of them juvenile ones, differ from our C. sp . cf. C. tenellus by Lhe greater 
number of chambers, and the more convex dorsal side, but a distinct boundary bclween both 
types is absent among these young individuals. Some specimens with dorsal granules, but 
without the characteristic perforation are intermediate to C. sp. cf. C. tenellus. 

From the leper formation TEN DA'.\1 (1944, l\Ieded. Gcol. Stichling, ser. C, vol. 5, no. 3, 
p. 136) described a number of specimens as C. aff. ungerianus. In the leper Clays of Lh e boring 
VVoensclrecht individuals of the same group were found. They show the granular ornament­
ation of the dorsal umbilical region , but sometimes Lhe granules seem Lo have fused and to form 
an irregular umbilical knob. Furthermore these individuals show fewer chambers Lhan typical 
C. ungerianus and they lack the peculiarly cuned sutures of the ventral sicle. 

Dis t rib u t ion . - Belgium : Sancls o f Aalter, Sands of Brussels, Sands of Ledr, Sands 
of Wemmel, Clays of Asse; 

England : Upper Bracklesham beds, Barton beds; 
Netherlands CWoen sdrecht) : Clays of l eper, LmYer Panisel beds, Sands of Brus cls. 

Cibicides sp. cf. C. dutemplei (n'OnsrGNY) 

Pl. XIV, fig. 4; 3 

cf. Rotalina dutemplei n'ORBIGNY, 1846, Foram. foss. Vienne, p. i57, pl. 8, f. i9-2i (Miocene; Vienna 
basin). 

Rem arks . - This type only occurs in the lower leper Clays of the boring Woen -
drecht. Its dorsal side reminds of Cibicides dutemplei, but the specimens arc smaller, ventrally 
without visible pores and mostly with a distinct glassy ventral knob. 

Dis t rib u t ion . - _ retherlands (\Voen drecht) : Clay of leper. 

Cibicides vialovi BYKOVA 
Pl. XIII, fig. 8; 216 

Cibicides vialovi BY'.KOVA, 1939, Trudy Naft. Geol. - Razv. Inst., ser. A, vol. i2i, pp. 31, 37, pl. 4, f. i3-i5 
(Eocene; Uzbek S. S. R.). 

Rem arks . - The characteristic ornamentation of the umbilical region of the dorsal 
side of Cibicides vialovi with the spirally situated small knobs of hyalinc shell material is dis­
tinct in all our specimens . Most of them are slightly smaller than the type, and they show 
about eight to ten chambers in the final whorl. The periphery is mostly narrowly rounded, 
occasionally somewhat more acute. 

Dis t rib u t ion . - England Upper Bracklesham beds, Barton beds. 
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Cibicides lobatulus (W. ALKER and J ACOB) 

Pl. XIV, fig. 5; 54 

Nautilus lobatulus WALKER and .JACOB, 1798, Adam's Essays, Kanm. Ed ., p. 642, pl. 14, f. 36 (recent; 
England). 

Truncatulina lobatula (WALKER and JACOB), CUSHMAN, i918, u. S. Nat. Mus., Bull. 676, p. 16, pl. 1, f. 10, 
p. 60, pl. 17, f. 1-3 . 

Cibicides lobatulus (WALKER and JACOB), Y. LE GALVEZ," 1949, Mem. Expl. Carte Geol. deL France, p~ . 2, 
p. 46; BATJES, 1958, Mem. Inst. R. Sc. Nat. Belg., no . 143, p. 153, pl. 9, f. 7, 8. 

Rem arks . - It is considered questionable whether all specimens ~nited here as Cibi­
cides lobatulus, form a sin gle species. We included all individuals with a more or less dis­
Lin ctl y lobulaLe periphery and flatten ed dorsal side. 

Samples wiLh only Cibicides lobatulus are very rare . Mostly the specimens occur 
LogcLher wiLh individuals of other types, with intermediates in between. One of the ad joining 
disLinct type is described here as C. carinatus, which is of stratigraphic importance for the 
Sands of Led e. All others have been included in C. lobatulus. 

BATJEs' remark that his Cibicides lobatulus grades into C. dutemplei is alo valid for 
our Upper Eocene pecimens, but they are also sometimes hardly separable from C. proprius, 
C. p. cf. C. ungerianus, and C. sp. cf. C. tenel.lus, especially in groups of smaller individuals. 

Dis t rib u t ion . - Belgium : Clays of leper, Clays of Roubaix, Sands of Mons-en­
Pevele, Clay of Roncq, 'andy Clays o f Anderlecht, Sands of Vlierzele, Sands of Aalter, Sands 
of Bru el , ... and of Lee.Jc, Sands of \Vemmel, Clays of Asse; 

England : London Clay, Barton beds; 
France : Sand of Cui e, Lutetian; 

etherland (\Voensdrecht) : Clays of leper, Sands of Mons-en-Pevele, Lower Panisel 
beds, and of AalLer, ands of Brussels, Sands of Lede . 

Cibicides carinatus (TERQUE:\r) 

Pl. XIV, fig. 6; 95 

Truncalulina carinala TERQUEl\I, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 94, pl. 10, f. 1, 2 (Lute­
tian; Paris basin ). 

Cibicides carinalus (TERQUEI\I) Y. LE GALVEZ, 1949, Mem. Expl. Carte Geol. det. France, pt. 2, p. 45, pl. 
4, f. 72-74. 

Truncatulina disjunclis TERQUE'.\I, 1882, Mem . Soc. Geol. France, ser. 3, vol. 2, p. 95, pl. 10, f. 3 (Lutetian; 
Paris basin). · 

Truncalulina orbicularis TERQUEl\I, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p . 95, pl. 10, f. 4, 5 (Lute­
tian; Paris basin). 

Cibicides orbicularis (TERQUEM), TEN DAM, 1944, Meded. Geol. Stichting, ser. C, vol. 5, no. 3, p. 134, pl. 
5, f. 10. 

Truncalulina boueana TERQUEJ\I (not n'ORBIGNY), 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 94, pl. 
9, f. 28 (Lutetian; Paris basin). 

Rem arks . - This Cibicides type is characterized by the planoconvex test, the wide 
keel, the low nurn her of usually six ch;imbers, and the coarsely perforated wall. 

It differs from Cibicides lobatulus by the usually more flattened aspect of the test, and 
the hyaline carina. However, complete intergradation between both types was found. C. ca.ri­
natus is considPred to be a variant of our C. lobatiilus group . 
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Dis t rib u t ion . - Belgium : Sands of l\Ions-en-Pevele, Sands of Brussels, Sands of 
Lede, Sands of Wemmel, Clays of Asse; 

France : Lutetian; 
Netherlands (Woensdrecht) : Lower Panisel beds, Sands of Brussels, Sands of Lede. 

Cibicides proprius (BRoTzEN) 
Pl. XIII, fig. 9, 10, pl. XIV, fig. 7; 1S and 45 

Cibicidoides proprius BROTZEN, i948, Avh. Sver. Geol. Unders., ser. C, no. 493, p. 78, pl. 12, f. 3, 4 (Paleo­
cene; Sweden). 

Cibicides proprius (BROTZEN), HAYi\'ES, 1957, Contr. Cushm. Found. Foram. Res., vol. 8, p. 46, pl. 5, f. 1, 2. 
Cibicides praecursorius TOULMIN (not Discorbina praecursoria SCHWAGER), i941, Jour. P al., vol. 15, p. 610, 

pl. 81, f. i9, 20 (Eocene; Alabama). 
Cibicides cryptomphalus TEN DAM (not Rotalina cryptomphala REuss), 1944, Meded. Geol. Stichting, ser. 

C, vol. 5, no. 3, p. 132, pl. 1, f. 4 (Eocene; Netherlands). 

Rem arks . - Our specimens agree fairly well with the type description of the species. 
Mostly the test is planoconvex ·with the dorsal side flat and the ventral side more or less elevated. 
Individuals with a convex spiral side occur as 'Yell. Young specimens have a rounded keel; in 
adult ones the periphery is more acute, and the keel of the younger tage remains vi ible a 
a distinct, thickened spiral suture. Some specimens lack the central filling of the ventral ide. 
Coarse pores of the ventral side are restricted in number to absent. 

Part of the specimens resemble Cibicides crassus TE ' DA:.1 (1944, Meded. Ccol. Stichting, 
ser. C, vol. 5, no. 3, p. 133, pl. 6, f. 1) . 

Cibicides proprius differs from our C. pygmeus by the curved sutures, the greater num­
ber of chambers, and the not protruding early part. 

Part of our material of Cibicides proprius is referable to the variety acutirnargo TE ' DA't 
[Cibicides cryptornphalus (REuss) var. acutiniargo TE ' DAM, 1944, feded . Geol. tichting, er. 
C, vol. 5, no. 3, p. 133, pl. 5, f. 4] from the Eocene of the Netherlands (see our pl. XIII, fig 10; 
pl. XIV, fig. 7). This variety differs from typical C. proprius by the more rounded peripher 
and the finer perforation of the dorsal side . The periphery of the last chambers of adult peci­
mens is more or less lobulate, with considerable overlap of the chambers on the prcviou whorl. 
According to the <lescription and the figures C. pygmeus (HANTKE ·) nr. almaensis A IOILOVA 
(1947, Bull. Soc. Nat. Moscou, New Series, vol. 52, no. 4, pp. 94, 101, tf. 31-33) i probably 
identical with our variety acutimargo. 

Dis t rib u t ion . - Cibicides proprius-Belgium Clays of leper, Clay of Roubaix, 
Sands of Mons-en-Pevele, Sandy Clays of Anderlecht; 

England : London Clay; 
France : Sands of Guise; 
Netherlands (Woensdrecht) : Clays of leper, Sands of Mons-en-Pevele, Lower Pani el 

beds. 

Cibicides proprius var. acutimargo-Belgium : Clays of leper, Clays of Roubaix, Sands of Mons­
en-Pevele, Sands of Brussels, Sands of Lede, Sands of Wemmel, Clays of Asse; 

England : London Clay; 
Netherlands (Woensdrecht) : Clays of leper, Sands of Mons-en-Pevele, Lower Panisel 

beds, Sands of Aalter, Sands of Brussels, Sands of Lede. 
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Cihicide sulzensis (lIERR:\rA~:\ ) 

Pl. XIII, flg. 11 ; 19 

/ Jiffor/Jina ,,11/::.e11si~ llERH~IANN, J\J17 , Milt. Geul. L. ,\11sl. Ei s. - Lulh. , vu!. 10, pl. :3 , p. :!90, pl. 3, f. 2 
(Oligocene; Germany). 

l'ibicidf's .1 11/::.ensis (HERRMANN), UATJJ::i:i, 1958, Men1. Inst. H. Sc. Nut. Belg., no. 143, p. 149, pl. 9, f. 5. 
Ci/Jicirfr.1· baileyi BECJ< , H)l13, .lour. Pal., vol. 17, p. 6i1, pl. 109, f. 7-9 (Eocene; Stale of Washington, U. 

S. A.). 

H cm ark. : . - Cil.Jicide:; sulzensis ha a compre e<l tesl, a mure or less prominent keel, 
frequenlly a h. aline umbilical fi ll ing at the ventral side, a very evolute dor al spiral, and five 
lo nin<', niostl~ . CYcn or ciO'ht, chamLcr in lhe final coil. 

Throughrn1l l IH' Eoe<'ll<' Cil1icides sul:ensis hO\Y bul lilllc variation. The umbilical fil­
ling ma~ be ab eut. 

D i ~ t r i b 11 lion . - Belgium : Clay of leper, Clays of Roubaix, Sands of :\Ion -en­
Pe\ i·le, ~amL of L<•dc, . ands of \\ cmmcl, Clay of As e; 

En rdand : Lonuon Cla~, Barton bed. ; 
\ C' therlands (\\ oc1ulrechl) : Clay of leper, Lower Panisel bed , Sands of Lede, Sands of 

\\' emmel, C la~s of _\ . ~r. 

Uihicide p. d. C. maur icensi HowE and RoBERT 
Pl. XlY, fig. 8; 4:l 

d . Cibicidt? 111aurice11 is HOWE and ROBERTS, 1939, Loui iana Dept. Cons. , Geol. Bull . no. 14, p. 87, pl. 
13, f. 4, 5 (Eocene; Loui iana). 

d. Cibicidina mauricen is (HOWE and ROBERT ), BANDY, 19119, Bull. Am. Pal., vol. 32, no. 131, p. 93, pl. 
15, f. 3. 

H · 111 ar k. s . - Our . pccimcn belong lo the group of specie referred to by BA:.\"DY as 
Cibiciclina. The~ arc charact rized b · the involute dor al ide with a mall umbo, surrounded 
Ii~ a furrow "ilh rccnlranls hrl\\een the chamber . 

Our specimen::; differ from Cibicides mauricensis, a· figured by BA:.\"DY, in the depre ed 
dor::.al :-.ulure-., and the alN' ll Ce of papillae. The figurr of HowE an<l RoBERB are still more 
di ff r nl, also from lhosr of BA:-1m . 

The le t of our indiYiduaL i Yariably cmnex. ventrally, the periphery i subacute to 
rnu 1Hl <'d. .'ornc spreim<'n.;; "ithout a ventral umbilical filling were found . 

Dis t rib u Liou . - Belgium Cla~ of l eper, ' and ' of 1\Ions-en-Pevele, .... ands of 
Bru . cl ; 

France : and. of Cui. ; 
\l'lhl'rlands (\\ orn.,.drC'chl) : Lower Panisel beds, '"'ands of Bru - el·, .... and of Lede. 

Cibicide' sp. d. C. tallahaten is B.no\ 
Pl. Xlll , fig. 12; f~.; 

d. Cibicide · tallaha/(']isis BA.'\DY, 1949, Bull. Am. Pal. , vol. 32, no. 131, p . 110, pl. 20, f. 5 (Eocene; Ala­
bama) . 

ll 1• marks. - \o hl'ltcr 11urnc could be found for a number of Cibicides individual 
of the Brll'scl - Sand~. In general appearance they might be intermediate between C. tallaha­
lcnsis and C. mimu/us B.nm (1949, op. cit., p. 106, pl. 19, f. 1) . 
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Adult specim ens often show a m ore or less developed ventral urnbn , but spccinwn s \\it.fl ­
out it , such as Cibicides miirmlus , were found as 1Yell. Dorsally the wall of the ea rlier whorl s 
is much thicken ed, mostly forming an umbilical knob. 

Di s t rib u t i o n . - Belgium : Sands of Brussels. 

Genus PLANLJLINA n'ORBIGNY, 1826 

'l'ype species PLANULINA A RIMINENSIS o'ORBIGNY, 1826 

Planulina burlingtonensis (.TENNr 'Gs) 
Pl. XIV, fig. 9, 10; 98 

Cibicides burlinglonensis JENNINGS, 1936, Bull. Arn. Pal. , vol. 23, no. 78, p. 39, pl. 5, f. 5 (EocenP; New 
Jersey); TOULMIN, 1941, Jour. Pal., yol. 15, p. 609, pl. 82, f. 14, 15. 

Anomalina grosserugosa TEN DAM (not GDMBEL) (part), 1944, Meded . Geol. SLichLing, ser. C, vol. 5, no. 3, 
p. 130 (Eocene; the Netherlands). 

Rem arks . - 0 11r specimens are in guod accordance \\iLh .IF::\i\L\'cs' l'ig111 ·C's, li11L lllusl 
of the adult specimens arc ventrally clistincLly cvo l11L c, 1Yhich feature j11sLifiPs 011r placing Lhcrn 
in the genus Planulina. Often this species is assigned to Anomalina, buL Ili c aperlt11'<' is a Pla­
nulina-like, arched slit at the periphery extending to the dorsal side along one or 111orc cha1nlwrs. 

Considerable variation is found in the ventral side, ''iLh in part of our individuals a di.­
tinctly evolute chamber series. Dorsally the chambers are mostly cornpleLcly embracing. The 
periphery is asymmetrically rounded. 

Our species somewhat resembles Cibicides robustus Y. LE CALIEZ (1949, .Mem. fa.pl. Carle 
Geol. det. France, pt. 2, p. 47, pl. 4, f. 57-59) from the Lutetian of the Paris basin, but the )alter 
has about twelve chambers in the final convolution; in our species there are onl~r five lo even. 

Rosalina kochi REuss (1855, Zschr. Deu. Geol. Ges., vol. 7, p. 274, pl. 9, f. 8) as dcscrilwd 
from the Upper Eocene of .Mecklenburg, Germany, resembles our pecies in general ouLli1ie, buL 
it differs by the granular ornamentation of the central dorsal part. Perhap. REc:o;:-;' ' pecics is 
con specific with our Cibicides sp . cf. C. ungerianus. 

In the Lm-Yer Eocene of Belgium, the typical form was found Lo inlergrade "ill1 Pla1tuli11a 
burlingtonensis var. neelyi, 1Yhich is characterized by a dor:-al ornamentation of strong)~- limhale 
and raised sutures . 

There is no inlcrgradation "ith Anom.alina grussemgosa (G liMBEL) "iLh "ltich ou1· spe­
cies has often been confused. 

Dis t rib u t ion. - Belgium : Sands of Mons-en-Pevclc, ~anc.ly Clays of AnderlcchL, 
Sands of Brussels, Sands of Lede, Sands of Wemmel, Clays of Assc; 

Led e. 
Netherlands (Woensdrecht) : f:.ancls of Mons-en-Pevele, L0\1 er l aniscl beds, ands of 

Planulina burlingtonensis (JEi\'.\ll'.Gs) 'ar. neelyi (.I El\ tNcs) 

Pl. XIV, fig. 11; 63 

Cibicides neelyi JENNINGS, 1936, Bull. Am . P al., vol. 23, no. 78, p . 39, pl. 5, f. 4 (Eocene; New Jersey). 

Rem arks . - Jn samples of the Lower Eocene typical Planulina burlingtonensis ap­
peared to intergrade with a more heavily ornamented type, which corresponds lo .lEi\MNas' 
figures of Cibicides neelyi. 
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Tl1('r<' is 1H> di sL in cL bo1111dary \\ iLh J>/anulina lwrlinyt.onensis var. tendanti. Tlte laLLer 
\arid~ i diffcrenL I>~ a more conipres cd Le. l, some more chambers, an<l a more evolute char­
acter of Lhe le l. 

D i l r i b u l i o n . - Belgium : Clays of leper, Clays of .Roubaix, Sand of \Ions-en­
J>e\ i•ll', :-;and~ Clay of Anderlecht, Sands of Aalter, 'and of Brussels; 

\dlw rlands (\Yoen"clrerht) : Clays of leper, ands of Jlons-en-Pevcle, Lower Pani el beds, 
:-;;rnd of Aaller. 

Planulina hurlini.;-tonen is (JENNINGS) var. tendami 11ov. , ar. 
Pl. XI\', fig. 12; IOI.I 

JJfa1111fi11a osnabrugen is TEN DAM (noL ROEMER), 1944, Meded. Geol. SLichting, ser. C, vol. 5, no. 3, p. 131, 
pl. 5, f. 3 (Eocene; lhe 'etherlands). 

EI ~ m o log~ . - \ amed after lhe Dutch micropaleontologi l Dr. A. TE~ DA:-.r, Turkey. 

I) e s c r i p l i o n . - Variety differing from the type of the pecie by the more com-
p re. "ed an cl more C\ olule te. t \\ ilh about cYen lo nine chamber in the final " ·horl instead of 
fi\l' lo se\ en, and b~ thr raisrd and limbalr suture . . 

l>i111r11-.iu11-. of llH· holol~p<': leng th , 0,65 mm; breadth, 0,58 mm; thickness, 0,20 mm. 

H <'marks. - \.,indicated already Planulina btirlingtonensis, P. burlingtonensis var. 
11eelyi, and P. /111rli11yln11r11.-;is Yar. tendami form an intergrading eries. The varieties differ 
in lhr. lirnbalt> and rai-.Pd character of the . uturrs, and in the greater compre sion of the test. 
Furthermore some Htriation i~ found in the number of chambers, with five to seven in the type 
of the gpcciC's, ..;i\. lo t'irrhl in the H1rict. neelyi, and even to nine in the variety tendami. 

In the material of lhr Panisel beds, for which thi variet. eems to be a characteri tic 
form, a co111pll•lt• intcr~.rratlalion "a' found between the varietie neelyi and tendami, but in 
atlull pccime1L the. latter 'ari<>ty is di Linet hy il till more cornpres ed te t and the more evo­
lute \\hurl.-. 

~omc \ arialio11 i:- found in the lirulialion of the suture ' ; in ome pecimen it is almo t 
ab cnt, and thcsr indi,·idual~ differ from the l~ pe of the species only in the more compressed 
ll•..;L "illi mon' d1amhrr . . 

T ~ p l' local i I~ . - Tli<' boring \Yoen . drecht, in the Dutch proYince :\oord Brabant; 
011r gample \Yoen"tlrccht :3 5 m. 

T ~ p • I c'' c• I . - ~and . of \alter; the e depo ilg are probably of :\fiddle Eocene age. 

D is l r i h u t ion . - Belgium : Sand) Clay of Anderlechl; 
\elhcrlands (\\ oen . drecht) : Lower Pani el becL, Sands of .\alter. 

L> c• posit or~ . - The holotype and thr parat~·poids of thi- variety are stored in the 
collection of tlw <~colocrical Tn . titnte of rtrcrht (S 11769. 11770). 

Plnnulina stelligcrn :\I \RIE 

Pla11111i11a stt•lligera ~L\RIE, !9H, ~Iem. ~Ju - . Nal. Hi'l. Nat. Paris, New Serie , vol. 12, pt. 1, p. 2-±5, pl. 
:n, f. 3U. (Cretaceous; Pari ha in). 

Hem arks. . :\I any -pecimen a ignahle lo thi Cretaceous pecie - were found in a number of 
amples of the Houbaix Clay and the Sands of Mons-en-Pevele. The e individuals occur together with 

a number of Globotruncana pecimens. They are more or less worn. Probably they were derived from 
Crelaceou , sediment - of the area of the .\xis of ,\rloi in northern France. 
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Genus Hr\NZA 'vV .-\ L\ :\ SANO, 19!, .j 

T~·pc species HANZA \¥A.IA NIPPONICA ASAl\O, HJ!1fi 

Hanzawaia producta (TERQUirn) 
Pl. Xllf, fig. I~: 18 

Truncatulina producta 'l'ERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. \J2, pl. \J, I'. :!U, 21 (Lule­
tian; Paris basin). 

Cibicides productus (TERQUEM), Y. LE GALVEZ, 1949, Mem. Expl. Carte Geol. ctel. Frnncc, pl. 2, p. n, pl. 
Ii, f. G9-71. 

Rem ark. s . - Our specimens from the Lutetian of the Paris basin, as well as those 
from the Belgian Eocene, clearly belong to the Hanzawaia boueana group. They differ from 
H. boueana (n'ORBIGNY) (Tmncatulina boueana n'ORBJGNY, 1846, Foram. foss. Yiennr, p. 169, 
pl. 9, f. 24-26) in lhe number of chamber:; : six to eight instead of nine lo elc\·en. \ hyalirH' 
keel is usually absent, but especially specimens of lhe Upper Eocene show thi:; feature di linrlly. 
At both sides of the test, the sutures are mostly cunccl, depressed and not limbatc. The pores 
are of variable size, but always medium to coarse. Usually therr arc dorsally hyalinr arras 
above the aperture. Specimens "\Yith a fully prrforatc<l dor al sidr, tlrn rcscmliling lhr fig11n•s 
of YoLANDE LE GALVEZ, are extremely rare in our material. The dorsal, imperforalP flap. cm­
ering the aperture, are often broken. 

The specimens of Hanzawaia producta of the Upper Eocene resemble JI. boueana helter 
than do the stratigraphically older ones. However, only small individuals were found in lh 
Upper Eocene, which fact hampers a reliable comparison. The specimrns of the ppcr Eocene 
generally have more chambers (up to eight) than those of the Lower or l\Iiddlc Eorcnl' (. ix lo 
seven). The Eocene individuals probably form a completely intergrading series, which sho\\::; 
the development from H. producta towards H. boueana. The latter lypc is dominanl in l ppcr 
Oligocene and younger strata. 

Dis t rib u Lio 11 . - Belgium : Clays of leper, Cla):; of Houbai:-., Sands of \Ion"- •11-

Pevele, Sandy Clays of Anderlecht, Sands of Aaller, Sands of Brussels, Sand of Lctle, Sand 
of Wemmel, Clays of Asse; 

England : Upper Bracklcsharn beds; 

France : Lutetian; 

Netherlands (Woensdrecht) : Lower Panisel beds, Sands of Brussels, Sands of Lcclc. 
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FAMILY EPISTOMI~IDAE 

Genus EPISTOMI A TERQUE:'l1, 1883 

Type species EPISTOMINA REGULARIS TERQUE:'II, 1883 

Epistomina elegans (o' ORBJGNY) 

'2'21 

llotalia elegan o'ORBJGi'iY, 1871, i11 PArurnR, JONES and BRADY, Ann. Mag. Nat. Hist., ser. '1, vol. 8, pl. 12, 
f. 142 (Pliocene; IlalY). 

Epistomina elegans (o'ORBIGNY), l\IARJ<S, 1951, Contr. Cushm. Found. Foram. Res., vol. 2, p. 65; TROELSEN, 
1954, Medd. Dan k Geol. For., vol. 12, p. 460; BATJES, 1958, Mem. Inst. R. Sc. Nat. Belg., no . H3, 
JI. 155, pl. 10, f. 2. 

I) i ~ l r i I> 11 I ion . - Belgium Sands of \Vemmel. 

Genus ALABAMINA Touurr~, 1941 

'l'ype species ALAB.\MINA WILCOXENSIS TouLl\m, 1941 

Alabamina obtusa (BuRRows and HoLLAND) 

Pl. XIII, fig. 15; SO 

Pulvinulina eri_qua (BRADY) var. obtu a BuRRO\YS and HOLLAND, 1897, Proc. Geol. Assoc., vol. 15, p. 49, 
pl. 2, f. ~5 (Paleocene; England); PLUi\nIBR, 1926, Texas Univ. Bull., no. 2644, p. 151, pl. ii, fig . 2 . 

. llnbmnina obtu,·a llt;RRO\\' and HOLLA:w), HAYNES, 1956, Contr. Cu hm. Found. Foram. Res., Yol. 7, p. 
80, pl. 17, f. 3-3 1. 

H <'mark;; . - Our ·pecimcn of A labamina obtusa arc characterized by a rounded pcri­
phrr~ and ffrc lo si'\. chambers in lhe last whorl. The tc t is mostly biconvex, ventrally more 
con Yr\. than dorsally. 

Jn the rcdc criptiou of the pecies, HAYNES mentioned the apertural face to be infoltle<l 
into a drrp (( i11fundibulum » parallel lo lhc pcripher~-. This infolding, characlcrislic for the 
grn us, i. usually nol as "ell deYcloped in our material a· it is in specimem from the Thanet 
~a11ds of England (according lo lIAYNEs' de criptions). 

\ rn1rnbcr of ~pccimcn were noted with a more narrowly rounded periphery. 

Bo" E'\ (1954, Proc. Geol. A ·oc., vol. 65, p. 165) reported Alabamina scitula BA~oY (1949, 
Bull. \m . Pal.. 'ol. 32, no. 131, p. 9, pl. 14, f. 6) from the London Clay of the London basin 
and of ,\lum Ba . Our 'pecirnen- from the latter locality are closer to _ \. obtusa than lo A. 
scitula. Thr~ ~cem to form only Yarianl of ,1. obtusa, different by Lhc relatively greater height 
uf the la t t" o chamber . 

Di·Lril>uliun. - England: London Clay; 

Nelhrrlancls (\Yocn drccht) : Clays or Teper. 
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Alabamina wilcoxensis TouLM IN 
Pl. XIII , fig. H; 60 

Alabamina wilcoxens'is TOULMIN, i94i, Jour. Pal., vol. i5, p. 603, pl. 8i, f. i0-i4. , Lf. 4 A-C (Eocene; Ala­
bama) . 

Rem arks. - Our specimens, mainly small , show some varialion in the periphery. 
It is blunt in most specimens, but more acute in some otlH'rs . which resemble A laba.niina a.mchit­
kaensis Tonn (1953, Contr . Cushm. Found. Foram. Res., vol. 4, p. 5, pl. 2, f. 7). 

As noted by B'ROTZEN (1948, Sver. Geol. Unders., Avh., ser. C, no. 493, p. 99) il is diffi­
cult to distinguish these small, apparently young individuals of Alabamina wilcoxensis from 
his A. midwayensis. This latter species was established for forms inlcrmrrlialr hrhwcn 1. 
wilcoxensis and A . obtusa. However, HAYi\'ES (1956, Contr. Cushm. Found. Foram. Res .. vol. 
7, p. 89) concluded that A. midwayensis is no more Lhan a variety of .· I. obtusa, hul, in between 
our A. wilcoxensis and A. obtusa there is no group referable to a A. midwayensis. This ma~· 

be due to the small size of all our individuals, ho-\vcver. 

D i s t rib u t i on . - England : London Clay: 

Netherlands (Woensdrecht) : Cla ys of Teper. 

Alabamina wolterstorffi (FRA KE) 

Pl. Xl\" , fig. 13; 1-!3 

Rotalia wolterstorffi FRA RE, i925, Abh. Ber. Mus. Nat. HeimaLk. aLurw. Ver. Magdeburg, vol. !1, pl. 
2, p. 186, pl. 6, f. 66 (Oligocene; Germany). 

Alabamina wolterstorffi (FRANI<E), BATJES, 1958, Mem. Insl. R. Sc. Nat. Belg., no. 143, p. 15G, pl. , f. 11. 

R em a r k s . - The ventral side of our specimens i of variable convexi ly. Some pe­
cimens resemble Alabamina scit,ula BANDY (1949, Bull. Am. Pal. , vol. 32, n o. 131, p. 89, pl. 14, 
f. 6), especially in the apertural features. 

Specimens with a bluntly rounded periphery resemble Alabaniina obtusa. In general, 
the dorsal side of A. wolterstorffi specimens is somewhat flatter, the periphery . harper, and llw 
aperture is a slightly higher arched opening . 

As BATJES has remarked already, the specimen from the Belgian coa L, figured b~· CL ·m1 \' 
(1949, Mem. Inst. R. Sc. l\'at. Belg., no. 111 , p. 47, pl. 9, f. 3) probabl~, bcln11 g:-; lo 1/abnminn 
wolterstorffi, reworked from Eocene s Lra I a. 

Dis t rib u t ion . - Belgium : Clays of Roubaix, ~ands of J\lons-en -PevClc, ~aud~ 

Clays of Anderlecht, Sands of Brussels, Sands of Lede, Sands of 'i\'emmcl, Clays of Assc; 

Netherlands CWoensdrecht) : Sands of Aaller. 
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Genus EPISTOMINELLA HUSEZIMA and MARUHASI, i944 

Type species EPISTOMINELLA PULCHELLA HUSEZIMA and MARUHASI, i944 

E pistominella oveyi (BHATIA) 

Pl. XV, fig. 1; 101 

Pseudoparclla oveyi BHATIA, i955, Jour. Pal., vol. 29, p. 684, pl. 66, f. 29, tf. 7 (Oligocene; Wight); BATJES, 
i958, Mem. In t. R. Sc. al. Belg., no. 143, p. i58, pl. 8, f. iO. 

Hem ark . - As in the Oligocene material of Wight and Belgium considerable varia­
tion wa . met wilh in the conv xily of the dorsal side. Distinctly conical specimens are scarce, 

. mo. I ar mar or le, biconvex. A subacu Le periphery occurs frequently, but specimens with 
a rn re rounded periphery ·were encountered a. well . As in the type material the conical spe­
cinw11 . appear cl to be microspheric with up to four visible whorls. The more numerous mega­
lo ph ri pccimcn . how about three whorl . 

[) i :' t r i Ii u t i o 11 . - Bcl<Yium : 'antis of Mons-en-Pevcle, Lower Panisel beds, Sands 
of i\aller, ._ and of Lrclc', .'a11ds of \ i\Temmel; 

EnO'land : L'ppcr Brackle, ham beds; 
~etherlands (\Yoewclrecht) : Lower Panisel beds. 

Epi tom iuella acutimargo (HALKYARn) 

Pl. XIV, fig. 1.t; 194 

Pulvinulina acutimargo HALKYARD, i9i9, Mem. Proc. Manchester Lit. Philos. Soc., vol. 62, pt. 6, p. i20, 
pl. 7, f. 4, (Eocene; Biarritz, France). 

R mark . - II \LK\AHD fiaured a specimen with fiYe chambers in the last '\Yhorl, but 
hot h in our amplcs from Lhe L"pper Eocene of Biarritz and in those from the Belgian Eocene 
mo. l p cimen . ha\c fiv lo si~ chamber in the final coil. 

.\L Lh ,·cnlral ~ id our pecirnens show a clo ed umbilicus, sometimes ornamented with 
knob~. Th lrnO'Lh of th apcrlur i variable, sometimes it is as long as the apertural face. 
0 a ionall~ il is bord reel by a slight lip. 

)) i: L r i h u lion . - Belgium : Sands of Lee.le, Sands of Wemmel, Clays of Asse; 
EnO'lancl : Barton bed ~ . 

Epi tominella gy-rata (TERQUE!lr) 
150 

Rotalina gyrata TERQUE:'II, i882, Iem. oc. Geol. France, ser. 3, vol. 2, p. 70, pl. 6, f. 6 (Lutetian; Paris 
ba in). 

Pulvinulinclla gyrata (TERQUE:'II), Y. LE CALYEZ, i949, 1Iem. Expl. Carle Geol. det. France, pt. 2, p. 38, pl. 
6, f. 106-108. 

Hem a r k s . - A, far a,; could Le observeu the aperture of Epistominella gyrata is ven­
tral al the base of the lasl chamber, and exlendincr over a short distance into the apertural face, 
parallel to Lhe periphery. 

Our oh, rn at ions arc Loo few for a definite decision about the generic place of this species. 

I) i s t r i h u L i o n . - France : Lutctian. 
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Genus SIPHONINA R.Euss, i850 

Type species SIPHONINA FIMBRIATA R.Euss, i850 

Siphonina 1n·inm PLUMMER 
Pl. XV, fig. 2; 15 

Siphonina prima PLUMMER, i927, Bull. Texas Univ., no. 2644, p. i48, pl. i2, f. 4 (Paleocene; Texas); TE:'< 

DAM, i944, Meded. Geol. Stichting, ser. C, vol. 5, no. 3, p. i22. 
Pulsiphonina prima (PLUMMER), HAYNES, i956, Contr. Cushm. Found. Form. Hcs., vol. 7, p. 96, pl. i7, 

f. 9-9b. 

Rem arks . - Most of our specimens show about four chambers instead of fiye as indi­
cated by PLUMMER, but individuals with five chambers in the last whorl were found as well. 
The ventral perforations are very minute, with some scattered coarse ones. The pores of th e 
keel are clearly visible. 

The form of the test is mostly equally biconvex: and strongly compressed, but some spe­
cimens have a flatter dorsal side. 

The aperture, without a neck, is distinctly that of the subgenus Pulsiplwnina. BnoTzEN 
suggested that a primitive neck might be seen in the peripheral keel combined wilh the lip 
below the apertural slit. This lip is more or less variable, but in our material it i omewhat 
more distinct in the stratigraphic.ally younger individuals. 

Dis t rib u t ion . - Belgium : Clays of leper, Clays of RouLaix, Sands of Mons-en­
Pevele, Sands of Brussels (basal strata); 

England : London Clay; 
Netherlands (Woensdrecht) : Clays of leper. 

Siphonina lamarckana CusnMAN 
Pl. Xl\", fig. 13; 108 

Siphonina lamarckana CuSHMA1'{, i927, Proc. U. S. Nat. Mus., vol. 72, no. 27i6, arl. 20, p. 3, pl. 3, f. 3 
(Lutetian; Paris basin); Y. LE GALVEZ, i949, Mem. Expl. Carle Geol. clet. Frunce, pl. 2, p. 34. 

_ Rem arks. - Siphonina lamarckana is an intermediate type between S. prima ancl 
younger, more typical Siphonina species, such as S. reticulata (CzJZEK) (Rotalina, reticulafa 
CzJZEK, 1848, Haidinger's _;at. Abh., vol. 2, p. 145, pl. 13, f. 7, 8). 

The apertural slit is situatecl on a very short neck, "IYhich is formecl by the peripheral 
margin and the lip below this slit. This lip and correspondingly the neck. is somewhat \aria­
ble in development. Further variability is as in our Siphonina prima. Pores are distinct 
on the dorsal side. The ventral wall is very finely perforate, with occasionally some coarse 
pores. 

In the original description CusHMAN mentioned a number of four chambers in the last 
whorl. In our Belgian material four or five chambers are present, in the samples of the Upper 
Eocene there are mostly five. 

Dis t rib u t ion . - Belgium : Sands of Brussels, Sauds of Ledc, Sands of Wemmel, 
Clays of Asse; 

France : Sands of Guise, Luteliau. 
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Genus KARRERIA RHEZAI{, i891 

'l'ype species KARRERIA FALLAX RHEZAK, 1891 

lfarrcria i'allax HnEzAK 

Pl. XIV, fig. lG; 4.'J 

J(arreria /allax RHEZAK, 1891, Ann. Naturh. Hofmus. Wien, vol. 6, p . 4; 1895, ilJid., vol. 10, p. 40, pl. 7, 
f. 7, 8 (Eocene; Austria); BROTZEN, i948, Sver . Geol. Unders., Avh., ser. C, no. 493, p. 115, pl. 18, 
f. 3, tf. 34-37. 

H c· mark~ . - :\lost uf uur speci111ens sho\\ spiral lcsts "ithuul a rccliliuear ·cries uf 
chambers; specimcm wilh such a rectilinear part sho\Y as many as three uniserial chambers. 

The variable form of the test i clearly connected with the original attachment. The 
'ariou po ilion . of I he apcrlu re in spiral specimens, as indicated by BnoTzEx (tf. 35), were also 
found in our matrrial, hut specimens with the aperture at the base of the apcrtural face of the 
lasl-furmrd chamber arc rclalivcl · rare. 

~omc spccin1cn ~how a position in bet" ecu J\.arreria fall(J,.J· and K. cubensis (C s1rnAx 
and BEm11...uEz) (Sticlwcibicides cubensis C m1AN and BER.\JUDEZ, 1936, Contr. Cushm. Lab. 
Foram. Re · ., 'ol. 12, p. 33, pl. 5, f. 19-21) in sho"ing a more or less keeled periphery. 

In our opininon Ammocibicides µontoni EARLAI'<D (1935, Discovery Rep., Foraminifera, 
pt. 3, 'ol. 10, p. 107, pl. 4 f. 8-12) from the ·Wilcox Eocene of Alabama, is a synonym of Kar­
reria fa/lax. 

Di s l r i lJ u t ion. - Belgium : .... and of :\Ions-en-Pevele, Sands of Lede; 
\clherland (\Yoen drecht) : Clay of leper. 

FA.\IILY CEBATOHLLUU:KIDAE 

Genu LA~JARCKINA DERTHELL'i, 1881 

Type pecies PULVJNL'LINA ERINACEA KARRER , 1868 

La marckina tristellaroides (TERQL E,1 ) 
Pl. XV, fig. 3. I; Vi 

Rotalina cri tellaroidc TERQUEi\J, 1882, Mem. Soc . Geol. France, ser. 3, vol. 2, p. 57 pl. 3, f. 15 {Lutelian; 
Pari s basin). 

Lamarckina cristellaroide. (TEHQCE.,1), CusmJ.\:\, 1926, Contr. Cushm. Lab. Foram. Res., Yol. 2, pt. i, p. 
iO; Y. LE CALYEZ, 1919, Tern. Expl. Carle Geol. det. France, pt. 2. p. 25. 

H r mar b..:; . - TEBQLE.,t' figure of this pecics arc either those of a young specimen, 
·omcwhat damaged near the aperture, or ll1r~- gi,-c a implificd idea of the species. Specimens 
of the Lutelian of the Pari- ba, in (sec fio-. 3) arc characterized b~ limbate dorsal sutures, that 
arc cun eel back\Hrd. The early part of the dorsal side is flattened, sometime slightly concaYe. 
Thr periphrr~· of the early lagrs is often :;lightly keeled, that of later chambers more rounded. 
Ventrally a largr, semicircular plate co,rrs the apcrlural area. About scYen lo eight chamhers 
arc found in the la t coil. 
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Specimens with about the same features '' ere fou11d in the Belgian Upper EoccJJc. Tn 
these strata the tes ts of larger specim en s arc less elonga te than those of the French Lutelian . 

The surface of the dorsal part of the chambers is mostly smooth , but specimens with 
short , blunt spines near the periphe r~' were found as well. The latter resemble Lamarckina 
lwlkyardi CusH\IA:'i (1926, Contr . Cusltm. LaL. Foram. Res. , vol. 2, p. 11), in which species the 
spines are coarser and coYcr the ,-.,hole dorsal surface hcl\yccn the ridges of the sutures . 

Lamarckina naheolensis CusmrA1' and Tonn (1942, Conlr. Cushm . Lab. Foram. H.cs. , vol. 
18, p. 39, pl. 7, f. 5-7) from the Mid " ay fo rmation of Alabama, rescmLJcs L. cristellaroides i11 
1.ltc ventral aspect of the les t, but differs Ly the more coar::;cly perforated dorsal side. 

Dis t rib u t i on . - Belgium : Sands of \[ons-en-Pevclc, Sands of Brussel , ands of 
Lcdc, Sands of \i\'cmmd, Clay :; of Assc; 

France : ~ands of Cuisc, Lule I ian. 

Genus ASTERIGERINc\ o'ORBIG:'iY, 183U 

'l,ype species .\ STEHIGERINA C.\ RINA'L\ u'Orrn1G:'iY, f83U 

Astcrigerina bartoniana (TEN D \ .\1) 

Pl. XVI, fig. 2, 3; 52 

Hotalia granulosa TEN DA:'ll (not Rosalina granulosa J(AIU1ER ) , 19·l'1, Meded. Geol. Slichti11g, scr. C, vol. .i , 

no. 3, p . 121, pl. 4, f. 2 (Eocene; Lhe NeLherlands). 
Rolalia barloniana TEN DANI, 1947, .Tour. Pal., vol. 21, p. 18G . 
. -l sterigerina barloniana (TEN DAM), BATJES, 1958, Mem. Inst. R. Sc. Nat. Belg., no. !li3, p. 158, pl. 10, 

f. 1, 8. 

Rem arks . - Our specimens of Asteri9erina bartoniana sho" con · iderablc 'arialion 
perhaps including A. tatumi HussEY (1951, Conlr. Cu hm. Found. Forarn. Hes., vol. 2, p. 19, 
pl. 3, f. 1-3) . 

The ventral side of the test varies between strongly convex: to flat. The young stao- s 
mosLly have a flat dorsal side, as it is also sho-wn in TERQliE.\t's figure of lsteriyerina <'ampa­
nella (Gu~\lBEL) [sec Rotalina campanella (GibrnEL) , TEnQCE", 1882, 'Icrn. ~oc. Gcol. France, scr. 
3, vol. 2 , p . 74, pl. 7, f. 1-41. Such young individuals arc often the onl~· rcprr::-r11tali,e::; of the 
spec ies in the Brussels Sands, in which strata adult specimens arc nr~· rur<'. 

The peripheral keel is nriably dcYclopcd. :.\loslly il fornts a broad ri111 arou11d the lest, 
"hilc it varies but slightly in thickness. In the Upper Eoc<'nc, pecimcns with crenulalion of 
the keel are rare, in the Lo,Yer Eocene deposits they occur more often. pecimens with the keel 
almost \Hnting, as figured by BATJES, were found as well, but alwa~· in low numbers. Somr­
times there are distinct spines on the keel. 

The papillae of the venLral side vary in coarseness. Specimens "ill1 a granulation as 
fine as indicated by BATJES occur together with individuals with papillae of somewhat greater 
size, as figured by TEi\" Dk,r. This granulation covers the ·whole test of the l~'pe specimen of the 
species, but often it is only found in front of the aperture. 

The number of chambers varies between seven and twelve, the secondary chambers vary 
in relative size. In the Upper Eocene they mostly reach half way to the periphery. In the 
Lower Eocene specimens with srnalJer secondary chambers are more nuu1ern1ts. Usually the 
slel1 atc pattern of these secondary chambers i distin l, but it ma~ be obscured by a cover of 
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papillae or shell material of the central boss . This central knob is not found in all specimens, 
especially in small individuals it may be absent . 

Often the chambers are ventrally slightly inflated. The dorsal sutures are generally 
rurvrcl , sometimes they arc oblique and straight. The ventral sutures are often more or Jess 
radial; curved sutures were largely found in youugcr specimens . 

In the Barton beds of Barlou, England, a nurnber of small specimens ''as found resem­
bling our Asterigerina bartoniana. They lack a distinct keel as it is present in most of the Bel­
giall ~·oung incJi,·iduals. Furll1crmorc their papillae are restrictrd tu Lbc apcrlural area. 

0 i s t r i IJ u Liu 11 . - Belgium : Clays of Roubaix, Sands of :\Ions-en-Pevele, Clays of 
H.on cq, Sandy Cla~s of Anderlccht, Sands of Brussels, Sands of Lede, Sands of Wemmel, Clays 
of J\f'.':'C': 

Fra11cc : ~antis of Cuisc, Lutelian; 
Englalld : Barton Led ; 
\clherla11d s (v\oeHsdrecht) : Clays of leper, ~ands of l\Ions-en-Pevele, Lmrnr Panisel 

beds , Sarnfi; of Brn,sels, Sands of Lcclc, Sands of vVemmcl, Clays of Asse. 

Asterigerina wilcoxensis CLsmtAN and GAHRETT 

Pl. X\'1. fig. \: ;;.~ 

. lslerigerina wilcoxen i CUSH!\IAi\ and GARRETT, 1939, Contr . Cushm. Lab. Forum. H.es., vol. 15, p. 86, pl. 
15, f. iO (Eocene; Alabama) . 

. lstrri,qerina luteliana TEN DA:-.1, 1947, Jour. Pal., vol. 21, p. 586, tfs. i-4 (Middle Eocene; the NeLherlands). 

H m a r k :.; . - I sterigerina wilcoxensis, as well as f1. lutet,iana, are characterized by the 
la rgr scconclar> c ham her., which form almost the whole ventral surface, so that the chambers 
of the dor. al eric arc ventrally only Yisiblc as small triangles along the periphery. In some 
samplr of the leper Clay. there are specimens with smaller secondary chambers. 

Thr clor~ al ide of the test a well as the supplementary chambers are coarsely perforated, 
Ille n·ntral parl. of the clor al chamber series are hyaline, and Jack visible pores. 

\SS('; 

D i s l r i b u l i o n . - Belgium : Clays of Roubaix, Sands of :\Ions-cn-Pevcle, Clays of 

\ cl herlands (\\ ucnsdrccht) : Cla~ s of leper . 

.\sterigerina sp. cf. A. guerrai (BEmrnoEz) 
Pl. X\'I, fig. 1; 62 

cf. .1 lcrigrrinala guerrai BER:\ICDEZ, i952, i\tlem. Soc. Cien. Nat. La Salle, vol. 12, no. 32, p. 2011, pl. 1, 
f. 4-6 (Eocene; Mexico). 

ll e mar k s . - Our :-;pccimcus resemble the ~Ic\:.ican species fairly well. Generally, the 
"'mall suppl mcntar~- chambers are less inflated. In BEmrnnEZ·s figures the sutures of the dorsal 
':'idc arc more lirnbate than in our specimens. The aperlural arch o[ our individuals often 
reaches the peripheral margin, ins lead of it being con fined to the cen lral portion of the inner 
margin of the final rharnbcr. 

Some similarity i apparent 11 ilh 1lsterigerina pri1naria PLmnrn11. (1926; Univ. Texas 
Bull., 1w. 2644, p. 157, pl. 12, f. 8), which differs by the greater supplcrncntar~· rharnhcrs, and 
the Jirnhate and lcs. curYccl sutures of the dorsal side. 
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Our specimens furthermore resemble ,· lsterigerina hadleyi HowE and RonERTs (1939, 
Louis . Dept. Cons., Geol. Bull. no. 14, p. 79, pl. 10, f. 13, 14), 'vhich species differs by the 
coarsely perforated dorsal side, the limbate dorsal sutures, the not-inflated chambers, and the 
small apertural opening near the umbilicus. 

]) is l rib LI l i 0 n. - Belgium : Clays of leper, Clays of Houbaix, Sa11tls or Brussel:-;; 
France : Sands of Guise. 

Asterigerina sp. cf. A. glalJra (BEmruuEz) 
Pl. XV, fig. 3: 192 

cf. .~1sterigeri1~ata globulospinusa (CusmrAN) var. glabra BEHi\IUDEZ, 105:!, Mc111. Soc. Cien. NaL. La Salle, 
vol. i2, no. 32, p. 209, pl. 3, f. 4-6 (Eocene; Mexico). 

H. em arks . - Most of our specimens show greater secondary chambers than BER~l l -

DEz's figures. Some limes the apertures as well as the supplcmen tar~' cham hers reach the peri­
pheral margin , but in general they are well removed from the periphery. The , ccondar~ 

chambers may be slightly inflated. 

Dis t rib u t. i o 11 . - Belgium : Sands of Ledc, Sands of \Ycrnmcl. Clays of A , c. 

Asterigerina sp. 

Pl. XV, fig. 6; 94 

Rem arks. - Especially in the Upper Eocene " ·e found a great nurnhcr or single ~pc­
cimens of a small Asterigerina species. They arc characterized by a more or less scrniglobular 
test, a concave ventral side, a rounded periphery, three to five chambers in the la t "horl, which 
are more or less inflated, and small and often indistinct supplementary chamber . 

In general form they resemble Discorbis lauriei (HERO ·-ALLE.X and E,rnL.\.xu) (/)iscorbina 
lauriei HEnoN-ALLEN and EARLAXD, ·1924, .four. Linn. Soc. London, Zoo!. , 'ol. 35, p. 633, pl. 
36, f. 50-52, pl. 37, f. 53-55). 

Probably our specimens arc varia11ls of Asterigerina . p. cf. "1. ylnbrn., lrnl inl<'rnwdialc 
types were not found. 

Dis t rib u t ion . - Belgium : Sands of 1\lons-cn-Phelc, Sands of Lcdc, Sanu of 
Wemmel, Clays of Asse; 

England : Upper Bracklcshum beds, Barlon beds. 

Genus EPISTOYIARIA GALLO\YAY, i933 

Type species DISCORBINA RIM.OSA PARKER and JONES, 1862 

Epistomaria semimarginata (n'ORBIGi\Y) 
149 

Rotalia semi-marginata n'ORBIGiW, i850, Prodrome Pal. Strat. Univ . Anim. Moll. Ray., vol. 2, p. 407 
(Lutetian; Paris basin). 

Rotalina semi-marginata (o'OR.BIG:-IY), rfEHQUEM, i882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 5G, pl. 3, 
f. i2-14. 

Epistomaria semi-111arginata (o'ORBIGW), Y. LE GALVEZ, i949, :VJem. Expl. Carle Geol. cleL. France, pl. 
2, p. 33. 

Dis t r i I> u t i o 11. - Fra11cc : Lutclia11. 
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FAMILY GLOBIGEill~IDAE 

Genus HAS'l'IGERINA Tno:-.1soN, 1876 

'J'ypc species HAS'I'IGERINA MURRAY! Tnm1soN, 1870 

Hastigerina micra (CoLE) 
Pl. XVI, fig. 5, 6; 117 

1\'onion 111icrus COLE, 1927, null. Am. Pal., vol. 14, no. 51, p. 22, pl. 5, f. i2 (Eocene; Mexico). 
Globigerinella (?) micra (COLE), GRIMSDALE, 1951, Proc. 3rd World Petrol. Congr., section 1, p. 468. 
Globigerinella micra (COLE), SUBBOTINA, 1953, Trudy Vses. Neft. Naukno.-Issledov., Geol.-Razv . Inst., 

New Series, no. 76, pl. 13, f. 16, i7; BATJES, 1958, Mem. Inst. R. Sc. Nat. Belg., no. 143, p. 162, 
pl. il, f. 6. 

llastigerina mirra (COLE), IlOLLI, 1957, U. S. 'al. fus., Bull. 215, p. 161, pl. 35, f. 2. 
Olobigerinella vseudovolula BA~DY, 1949, Bull. Am. Pal., vol. 32, no. i3i, p . 123, pl. 24, f. 4 (Eocene; 

Alabama). 

ll e 111 ark". - \losl . peci111r11s ~ltu\\ a high, an.: hcd basal opening . Othrrs posse' ~ n 
lo\\ t'r aperlur in \\ hich the eplal face touche' the previous ,d1orl, Lhus dividing the apcrlurc 
in tu l\\O opening ' . The coar ene of the pores i ' somewhat Yariablc, mostly they are fine. 

C1u wn \LE recognized thal Clo/J igerinella niicra and C. pseudovoluta belong to one spe-
cies. 'ume 'arianl in our material, identical wilh BA:\"n1's ~pecies, how a slightly eYolute test 
l>ul in other. the previou. " -horl are hardly visible. 

Di"' t r i b 11 lion . - Belo-ium : and - of Le<le, Sands of vYemmel, Clays of Assc: 
\clhcrlands (\\ oen drcchL) : Lower Pani cl beds, Sands of Lede, Sands of vVemmel. 

Genu GLOOIGEnI?\.\ o'ORBIGW, 1826 

Type specie GLOBIGERINA BCLLOIDES o'ORBIG'.\'Y, 1826 

Globigerina triloculinoides PL1' 'nrnn 
Pl. X\'I, fig. I; 39 

Globigerina triloculinoide PLUMMER, i926, Univ. Texas Bull., no. 2644, p . 134, pl. 8, f. iO (Paleocene; 
Texa ); SuBBOTINA, i953, Trudy V e . Nefl. Naukno.-IssledoY., Geol.-RazY. Inst., New Series, no. 
76, pl. iJ ' f. 15, pl. 12, f. 1 2; BOLL!, 1957, u. s. Nat. l\fus., Bull. 215, p. 70, pl. 15, f. 18-20; TROELSE:'\, 
rn:i7, l ' . S. Nal. ,\Ju::;. , Bull. 215, p. i29, pl. 30, f. 4. 

H c Ill a r k. s . - Our pecimcm of the Lo\\ er Eocene arc all characterized by the reti­
culate surface, and the globular chamber'. The fairly lo\Y apertural lit is often proYided with 
a lip. In mo t pccimens lhc chambers are rapidl~ enlarging, other~ show a more gradual 
irHT<'a;;r in rhamhrr size. 

n i ~ t r i h ll l i () ll. - LoEBLICll nn<l TAPPA\ (ln67, U. ·. :Kal. .i\Ius., Bull. 215, p. 176) 
recorded this ~pee ie from the whole Paleocene of the Gulf and Coastal Plains of the U. S. A. 
~lBBOTL\ \ (1953) found Globigerina triloculinoides in deposits from Paleocene to l\Iiddle Eocene 
age , as did G1m1s1HLE (1951, Proc. 3rd \Yorl<l Petrol. Congr., sect. 1, p. 466). 
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Brlg ium : Clay of leper, Clays of Houbaix , .._ ancls of J[ons-en-PcYt' lc; 
\'elhcrlands ('Woensclrecht) : Cl a ~· s of lrper, Sands o f "\l ons-en-Pc,·<\ f<'. Lo\\ rr Pnni el l>C'ds. 

Glohigerina sp. cf. G. angustiumhilirata Bo1.u 
Pl. XY, fig. 7, ; :!H 

cf. Globigerina ciperoen .,i . .: angwtiwnbi/icata DOLLT, i957, l'. S . 1'\al. Mus. , Bull. .:?15, p. 1ml, pl. .:?.:?, f. !.:? , 
13, p. 164, pl. 36, f. 6 (Oligocene; Tl'inidad ). 

n ('marks. - 011r :-:prcimens l e11 luli\ C' l~ drscrihed as Glol>iuerina flll!JllSli1111i/1ilica/a 
more o r less r e C'ml>lc Bo1.L1·s figures. "'orne indi,iduals ·ho\\ more dcpre~sed H'nlral · ulurcs 
than is indicated by BoLLl , but these suture never become a di Lin Lly dt'presscd and U- hap<'d 
as in G. ciperoensis angulisut.uralis BoLL1 (1957, op. cil., p. 109, pl. 22, f. 11) . Some pecim 'll' 
show a .ome\\hal coa rser perforation of Lhc tC'st than rem · lo be l)pical for r:. angusti11111/1i­
licata. 

The aperture i · a low, arched slit, often bordered hy a Lhin lip, and opening into Lh<' 'lnall 
umbilicu . A fe-\Y indiYiduaL sho\\ a greater umbilicw. The aperture of Lhe e . pccimens i.;; 
some" hat higher than is fo1111d in (,'/obigerina anyustiuml>ilicata. The) bcller l'C ' ('llllil<' llH' 
figures of(;. cif>t'roe11sis tiperue11sis Bo1.1,1 (1957. op. cit., pl. 22. f. 10) (-:1'1' 0111' fig11n• 7). 

I) i ~I r i Ii u lion . - Belgi11111 : Sands 11f Ledc>, ~and-: of' \\ e111111C'I, Cla~ ~ of' ' "'"<': 
EnglunJ : Barton beds; 
~ellwrlands (\\ o<'md rrcht) : ~and ' of LPde. 

Glohig-crina sp. d. G. Yill'ianta .'t nnoTL'\.\ 

Pl. X\", fig. 9, JO; ;J,~ 

cf. Globigerina varianta SliBBOTL'IA, 1953, Trudy V es. 1 efl. Naukno-1~ ledoY., Geol.-Haz\·. Insl., f\pw 
Sel'ies, vol. 76, pl. 3, f. 5-12, pl. 4, f. 1-3, pl. 15, f. J-3 (Eocene; C. . •. R. ). 

cf. Globorolalia varianta {SUBBOTJ:->A) , LOEBLICII and TAPPA.'\, 19i'i7, l'. .. Nal. ;..rus., Bull. 215, p. Hlti, pl. 
11-'i, f. 1, 2, pl. 45, f. 4. 

H c ni arks. - !-'peci1nen of' ll1i,.; specit's, lhe mo~l numcro11..; r;/ul1iueri11a t~JH' in tlu• 
Belgian Lo\\ er Eocene, are in f'airl~ good accordance \\ ith UBBOTI'\ \·s figures. Tlw hei<rhl of 
Lhc co ils is ~ome\\ hat Yariahlc. Some :-;pecirnens re · emblc G. psew/11/rnlloicles P1,1 \l\IEH (1926. 
L1niv. 'frxas Bull., no. 2644, p. 133, pl. 8, f. 9) in\\ hich specit' ' Lhe spiral side is flallcrn·d and 
the initial "horl depres ed Lo slighll~ conVC\.. Th<'y differ from r;. 11sewlolJ11lluides b~ the 
"Pinose surface. The number of chambers 'aries bet" een four and five, specimen. "ilh si\. 
chambers in the final coil arc ,·ery scarce . Often the earl~ chambers are sonJC'\\ hal mor<' . pi11o~c· 
than the later ones, "hich may be entirely . mooth. The aperture j._ a higl1 , arl'IH'rl ope11i11g, 
bordered b> a distinct lip. In a number of 8j)<'Cim<'ll"' tlli-; lip ha.:; a nwrc• or I""" lria11gular form, 
\\ idest in LIH' rniddk. 

Our :-:pecin1en~ al ·o resemble Clobioerina pr11/a((i BoL1.1 (1957. l . :-;_ \al. \l 11..; . . B1ill. 215. 
p. 72, pl. 15, f. 24-26), but lhe:v differ by the more spino e urfac<'. 

Dis t r i Ii u lion. - Belgi11m : Clay:-: of l<'per, Clays of Roubai\, ~and of \Ions-('ll ­
Pevele; 

retherlands (Woen drecht) : Clays of leper, Sands of yfons-en-Pe'<.,lr, Lo"cr Pa11i"cl 
beds. 
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GlolJ igeri na spp. 
128 

H cm arks . - The fe\\ ill-pre el'\'ed Globigerinae of lhe , and of Brussels co1dd not 
Ii<' cldcrn1i11ccl spccif'icall~' . 

]) is l rib u lion . - Belgium , and of Bnt. srls. 

Genus GLOl3IGERI OWES CusHMA'.\', 1927 

Type species GLOBIGERINA RUBRA n'ORBIGNY, i839 

Gloui~(·rinoide. p. cf. G. claubjergensi (Bno NrnAl\i'I) 

Pl. X\', fig. 11: 40 

d. Globigerina daubjergen is Bnox:-.n1A~s. i953, Eclog. Geol. Helv., vol. 45, no. 2, p. 340, f. i (Paleocene; 
Denmark); TROELSEN, i957, u. S. Nal. 1us., Bull. 2i5, p. i28, pl. 30, f. i, 2; BOLL!, i957, u. S. at. 
l\lu ., Bull. 215, p. 70, pl. :16, f. 13-15. 

d. Ulobigninoides daubjergen~is (11ROC\C\nIA~:\, LOEJJLICII an<l TAPPAN, :1957, l.J. S. 1at. :Mus., Bull. 2i5, p. 
1811, pl. -'iO , f. 1, 8, pl. Id, f. 9, pl. l1i, f. 6, 7, pl. 43, f. i, pl. liJ1, f. 7, 8. 

ll <' 111 a r h...;. - Our . mall specimens arc al\\ a. hiO'li- pirccl. Specimens "ilh four 
chaml1t•r,; in l11t• final coil are the mosl ntm1eroll ,, hut indiYiclual \Yilh five chamber- occur a­
'' c•ll. The hrn apcrl11rc open into I he small umhilicu. . The finely perforated sllrface is 
11..;11ally pi110:-.l': ...,omc pecimen "ilh a . moolh . urfacc "ere noted. The latter resemble Glol>i­
!Jerina spiralis BoLLI (1957, L. '. \al. :\Iu ., Bull. 215, p. 70, pl. 16, f. 16-18). 

~c·cumlar~ apel'lure-, l ·pical for Globiyerinuides, could often nol be oh ervec.I, but lhi 
111a~ IH' dut' lo lhC' :-lalr of prr. rrrnlion. 

I) i,., l r i Ii u l i o 11. - Bt•lgiu11t : Cla~s of leper Cla~s of Houhai~, ~ands of J[ons- n­
J>c~velc; 

\l'lhcrland" (\\ oc'n"'drrcht) : Cla~ s of Ieprr, .'and of Jfons-en-Pevt·le, Lower Panii:cl 

F \'rrLY GLOBOROTALIIDAE 

Genu - GLOBOROT_\LI.\ Cus1n1A:'\, 1927 

Type $pel'ies Pl"lXI TLI~.\ \IE:\ .\RDII (o'ORBIG'.\Y \'ill'. Tl:\flD.\ H. 11. BRADY, 1877 

Wohorotalin spp. 
85 

I\ e m a r k. . :-:.omc $Callcrecl ~ ouug !'[)CC imen of G lolwrutal ia ''ere found. The -pe-
eimcll' of the ._and. of \Ion -en-PevCle re·emhle G. lensifonnis SrBnon:u (1953, Trndy V~e5. 
\dl. \auk11u-f.;,.;lc•<.loY., (;rol.-HazY. In t., Ne\\ .._crie nil. 76, pl. 1 , f. 4, 5), hut they ma~ 

as ''ell hr ~ cn1ng specimens of other similar Clol>orotalia specie-. 

Di .. t r i Ii u lion . - Belgium : .._antis of 'Ion -en-PeYelc, Sand- of Lede. 
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Genus CYCLOLOCULINA HERO\'-.\LLEN and EARLAN11, 1008 

Type species CYCLOLOCULINA ANNULNl'A HEH0\1-ALLEN and EAHLAND, 1908 

Cycloloculina sp. cf. C. punctata (TERQUEJ\1) 

JS'l 

cf. Planorbulina punclata 'l'ERQUEM, 1882, Mem. Soc. Geol. Frnnce, ser. 3, vol. 2, p. 91, pl. 9, r. 18 (Lule­
tian; Paris basin). 

cf. Cycloloculina punctata (TERQUEM), Y. LE CALVEZ, 1949, Mem. Expl. Carte Geol. det. France, pt. 2, p. 
41, pl. 6, f. 93, 94. 

Rem arks . - Some specimens " ere fount.I resembling Lhis Lulelian species. A ·i11gJe 
individual with bridges across the sutures of the last circular chambers, met with in the Brus­
sels Sands, resembles the figure of Y. LE GALVEZ of Cycloloculina eocenica (TERQUEM) (Plano r­
bulina eocenica TERQUEM, 1882, ~Jem. Soc. Geol. France, ser. 3, ml. 2, p. 90, pl. 9, f. 15; Cyclo­
loculina eocenica (TERQUEJ\1), Y. LE GALVEZ, 1949, l\fem. Expl. Carte Geol. clrt. Fran e, pl. 2, p. 
42, pl. 6, f. 96). 

Dis L rib u Lion. - Belgium Sands of Brusgels, Sands of Lcd c; 
France : Lutetian. 

Genus GLOBOTRUl\'CANA Cus1n1AN, 1927 

Type species PULVINULINA ARCA CuSHMA., 1926 

Glohotruncana spp. 

Rem arks. - Reworked specimens of Globotruncana were found in a number of amples uf 
the Belgian Eocene, often together with other Cretaceous foraminifera, such as Buliminella sp., Planulina 
stelligera and Giimbelina spp. 

Especially in dorsal view, our specimens of lhe Lutetian of lhe Paris basin re emhle Ille figun•:; 
of TERQUEM of Rotalina lobata TERQUE.l\I (1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 63, pl. 4, f. 11 ) 
redescribed by Y. LE GALVEZ (1952, Mem. Expl. Carle Geol. det. France, pt. 11, p. 50, pl. 4, f. 40, 4i) a 
Boldia lobata. 

In 1946 VAN BELLEN described the genus IJoldia with Rotalina lobata TERQUE:\I a t~1 pe specie .. 
The value of this generic name may be doubled as long as the exacl nature of Lhe Lype specimen is nul 
clarified. If the type specimen of Rotalina lobata does belong Lo Globotnmcana, Lhe name Boltlia is 
a synonym. 

FA \I I LY G Ul\lBELl"KID.\E 

Genus GDMBELINA EGGER, 1899 

Type species TExrruLARIA GLOBULOSA EHRENBERG, 1840 

Giimbclina spp. 
Pl. XV, 1'ig-. 1 ;~ 

Rem arks. - In some samples a few, mostly broken and silicified specimens of Giimbelina 
were found. Probably they have been reworked from Cretaceous strata; they occur together with 
Globotruncana specimens. 
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FAMILY ELPHIDIIDAE 

Genus ELPHIDIUM MONTFORT, 1808 

'l'ype species NAUTILUS MACELLUS FICHTEL and MOLL, 1798 

Elphidiu m laeve (n'ORBIGNY) 
Pl. XVI, fig. 15, 16; 68 

},"onionina laevis o'ORBIGNY, 1865, in PARKER, JONES, and BRADY, Ann. Mag. Nat. Hist., vol. 16, ser. 3, pl. 
3, f. 97 (Eocene; Paris basin); TERQUEM, 1882, Mem. Soc . Geol. France, ser. 3, vol. 2, p. 44, pl. 2, 
f. 12-14. 

1\'onion laeve (o'ORBIGNY), CUSHMAN, 1939, U. S. Geol. Survey, Prof. Paper no . 191, p. 3, pl. 1, f. 6, 7; TEN 
DAM, 1944, Meded. Geol. Stichling, ser. C, vol. 5, no. 3, p. 108; Y. LE GALVEZ, 1950, Mem. Expl. 
Carle Geol. det. France, pt. 3, p . 52. 

R m a r k . - ome of our pecimens of the Lutetian of the Paris basin as well a 
of lho of the Bclaian Eocene howed mall utural openings and hence, the di tinct belonging of 
the pccic lo Elpliidium. 

C 11;-.1A (1939) cle crib d the aperture a a low opening at the ba e of the last chamber, 
but pecim n from Grianon ho\\ ed a row of pore at the inner margin of the last chamber. 

The pccie re. mble Elphidium cryptostomum (EGGER) (Polystomella cryptostoma 
EGGER, 1 57, ·eue .Tahrb. ~Iin., etc., p. 301, pl. 9, f. 19, 20) which is possibly identical. 

~mall . pecimen of Elphidium laeve and E. subnodosum are ometimes difficult to separ­
ate from each other. The umbilical knob i occa ionally developed a a ma of granule , 
rc ' emblina the ornamentation of our onion graniferum (TERQ E:11). 

Di , t rib u t ion . - Belgium : Clay of leper, Sands of ~Ions-en-Pevele, Cla ·s of 
Honcq, ~and· of \alter, 'and ~ of Bru cl , and of Lede, Sands of 'Vemmel, Cla ·s of A e; 

England : London Cla ·, Barton bed ; 

France : .._ and of Cui~e, Lutetian; 

\rthcrland · (\Yocnsdrccht) : Lower Pani el bed , Sand of Bru els, ... and of Lede. 

Elphidium ubuodosum (RoE:1IER) 
Pl. XVI, fig. 17, 18; 53 

Robulina ubnotlorn ROE:\IEH, 1 38, 'eues Jahrb. Min., etc., p. 391, pl. 3, f. 61 (Miocene; Germany) . 
Elphidium subnoclosum ROE.\IER, Cc H:\IAN, 1939, l. S. Geol. Survey, Prof. Paper no. 191, p. 40, pl. 11, 

f. 2; IlATJE , 1958, Mem. Inst. R. Sc. Nal. Belg., no . 143, p. 163, pl. 8, f. 12, 13. 

Hem arks . - Our ::;pccimen~, ~catlcred throughout the ·whole column, are revarded 
to be con specific "ith the form de cribed by BATJE from the Oligocene. Di tinct pecimen 
ag figured by B.\Trns in figure 12 were not encountered in our material. Sometimes individual 
re embling the one of hi fiaurc 13 were met "ith, but they have omewhat more indistinct utu­
ral opening . 

The majoril) of our materia l i formed by young specimew. They are id en lical with 
the mall . pecimcn , "hich in BATJE ' material were found together with di tinct larger indi­
vidnak Thr\ diffrr from our Elphidimn laeve in having no depre~ sion around the umbo. 

i' 
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Dis t rib u t ion . - Belgium : Clays of kpcr, Sands of l\[ons-rn-Pev(· lc, Sa 11J y Clnys 
of Anderlecht , Sands of AalLer, Sands of Brussels, Sands of Lede, Sands of vVcmmel, Clays of 
Asse; 

England : London Clay, Barton beds; 
Netherlands (VVoensdrecht) : Lmvcr Panisel beds, Sands o f AalLer, Sands of Brussels, 

Sands of Lede. 

Elphidium hiltermanni I-lAGN 

11'1 

Elphidium hiltermanni HAGN, i952, Geol. Bav., no. 10, p. 163, pl. i, r. 6, pl. 2, f. 1li (Miocene; Germany); 
BATJES, i958, Mem. InsL. R. Sc. Nat. Belg. , no. il13, p. i65, 111. i2, f. Li. 

Rem arks . - Our few specimens have more in common "ith those of BATJEs tha11 
those of HAGN. 

Dis t rib u t i on . - Belgium : Sands of Brussels, Sands of Lede, Sands of vVemmel; 
England : Upper Bracklesham beds; 
Netherlands (Woensdrecht) : Lower Panisel beds. 

Elphi<lium Iati<lorsatum (REusR) 
Pl. XV. fig. 13, l!t; GJ 

Polystomella latidorsata REuss, i864., Denkschr. K. Akad. Wiss. Wien, vol. 23, p. 10, pl. 1, f. 6 (Ol igocene; 
Germany). 

Elphidium latidnrsatum (REuss), CUSHMAN, i939, t:. S. Geol. Survey, Prof. Paper no. i91, p. 39, pl. 10, 
f. 16. 

Rem arks . -Small specimens referable to Elphidiuni latidol'satwn occur lhroucrh­
out the Belgian Eocene . They have a rounded periphery, six to eight chamber , and mall 
retral processes, up to hventy in the last formed chamber . The umbilicu is n uall. mall 
and depressed, some specimens show an umbilical filling; the degree of corn pre .. ion of lr. l i" 
variable. 

Specimens v.-ith inflated chambers resemble Elphidiiim rischtanicu ni B, KO\ A Hr. fer­
ganensis BYKovA (1939, Trudy Neft. Geol.-Razv. Inst., ser. A, vol. 121, pp. 27, 36, pl. 3, f. 13, 
14), which is different by an inflated umbo. 

A number of specimens have fine, longitudinal striae on the early part of the la t whorl. 
Often the striae are also present on the apertural face. 

Elphidium minuturn (REuss) (Polystomella minuta REuss, 1865, Sitz. Ber. K. Akad. \Vi . 
Wien, vol. 50, p . 478, pl. 4, f. 6) resembles our E. latidorsatum , but it has m ore chamber: (Len 
to fourteen) in the last coi l, and more distin ct retral processes. 

Dis t rib u t ion . - Belgium : Clays of leper, Clays of Houbai.x., Sands of \Ion . -rn­
Pevele, Lower Panisel beds, Sands of Brussels, Sands of Lede, Sands of \Vemmrl: 

England : London Clay, Barton beds ; 
Netherlands (Woensdrecht) : Clays of leper, Sands of l\Ions-en-Pevele, Lower Panisrl hrcl 
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FAMILY ROTALJJDAE 

Genus ROTALIA LAMARCK, 1804 

Type species ROTALIA rrROCHIDIFORMIS LAMARCK, 1804 

Rotalia audouini n'ORBIGNY 

Pl. XVT, fig. 8-10; 24 

Rotalia audouini o'ORBIGNY, 1850, Prodrome Pal. Strat. Univ . Anim. Moll. Ray., vol. 2, p. 407 (Lutetian; 
Paris basin); FORi'IASINI, 1906, Mem. R. Accad. Sci. Ist. Bologna, ser. 6, vol. 3, p. 65, pl. 2, f. 9, 10; 
Y. LE GALVEZ, 1949, Mem. Expl. Carte Geol. det. France, pt. 2, p. 29; KAASSCHIETER, 1955, Verh. 
Kon. Ned. Akad. Wetensch., afd. Nat., ser. 1, vol. 21, no. 2, p. 84, pl. 9, f. 3. 

Rotalina audouini (o'ORBIGNY), 'l'ERQUEM, 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 72, pl. 6, f. ii. 
Rotalia armata o'ORBIGNY, 1850, Prodrome Pal. StraL. Univ . Anim. Moll. Ray., vol. 3, p. 157 (Miocene; 

I~rance and recenL; WesL Indies); Y. LE GALVEZ, 1949, Mem. Expl. Carte Geol. det. France, pt. 2, 
p. 29. 

Rotalina armata (o'ORBTGNY), TERQUEM, 1882, M6m. Soc. Geol. France, ser. 3, vol. 2, p. 67, pl. 5, f. H, 15. 
Pararotalia ar111ata (o'ORBIG:-iY), LOEBLICH and TAPPAN, 1957, Smiths. Misc. Coll., vol. 135, no. 2, p. 9, pl. 

5, f. 2 . 
ll otalina inermis TERQUEO\I, 1882, Mem. Soc. Geol. France, ser . 3, vol. 2, p. 68, pl. 6, f. 1 (Lutetian; Paris 

basin). 
Pararotalia inermis (TERQUEM), Y. LE GALVEZ, 1949, Mem. Expl. Carte Geol. det. France, pt. 2, p. 32, pl. 

3, f. 54-56; LOEBLICH and TAPPAN, 1957, Smiths. Misc. Coll., vol. 135, no. 2, p. 14, pl. 1, f. 2, 3. 
Ro alina spinigera TERQUE'.\I, 1882, Mem. Soc. Geol. France, ser . 3, vol. 2, p. 97, pl. 10, f. iO (Lutetian; Paris 

basin). 
Globorotalia pinigera {TERQUEM), Y. LE GALVEZ, 1949, Mem. Expl. Carte Geol. det. France, pt. 2, p. 39, 

pl. 6, f. 97-99. 
Rotalia spinigera (TERQUE'.\r), GULLENTOPS, 1956, Mem. Inst. Geol. Univ. Louvain, vol. 20, p. 17, pl. 1, f. 

15, 16. 
Pararotalia spinigera (TEBQGE~I ), LOEBLICH and TAPPAN, 1957, Smiths. Misc. Coll., vol. 135, no. 2, p. 18, pl. 

4, f. 1-3. 
Rotalia canui Cusnl\IAN, 1928, Bull. Soc. Sci. Seine-et-Oise, ser. 2, vol. 8, p. 55, pl. 3, f. 2 (Oligocene; Paris 

basin); BHATIA, 1955, Jour. Pal. , vol. 29, p. 684, pl. 66, f. 32; BATJES, 1958, Mem. Inst. R. Sc. Nat. 
Belg., no. 143, p. 168, pl. 12, f. 5-7. 

Pararotalia ubinennis BHATIA, Jour. Pal., vol. 29, p. 683, pl. 67, f. 3 (Oligocene; Wight). 

Hem a r h. • . - llotalia audouini s . str. is characterized by depressed sutures on the 

ventral idc of the Le t, a more or less elevated plug surrounded by a distinct furrow, and a 

keeled, lobulale periphery, often ornamented ,yith spines. 

The armata-nrianl ha a stellate outline, and around the umbo there is a series of nodes, 

"hich corr spond to the inner parts of the chambers. Intermediates between the audouini and 

the armata type" are much more numerous than the types themselves. They 'Yere referred to 

by LoEBL1cn and TAPPAN as Pararotalia inerrnis, which is not exactly the same as the type of 

TERQ EM's species. 
The spinigera type lack the umbilical plug, and it has a Globorotalia-like aperture in 

the la L-formed chamber. HoweYer, specimens with such an aperture in the last chamber and 

with a di Linet umbilical plug are more common. The spinigera Yariant is furthermore con­

nected "ith the armata type by a series of specimens with small umbilical knobs. Broken spe­

cimen of this spinigera variant showed that penultimate chambers never possess a Globorotalia­

lik.e aperlurc, '' hich open into th e umbilicus. 



242 J. P. H. KAASSCI-IIETER. - FORAMINIFERA OF THE EOCENE OF BELGfUM 

Most variation is found among juvenile specimens. The adult specimens of a sample 
mostly belong to only one of the mentioned varieties . The presence of spines along the keel is 
common in young individuals, adult ones generally show a lobulate periphery. Commonly 
there is only one spine per chamber. A peripheral keel is nearly always present, but some 
specimens show a more or less rounded periphery. They resemble Rotalia can u i. This type 
appeared to be common in the Oligocene (BATJES, 1958, p. 168) . 

The plug is variable. In distinct annata forms it is large, rounded and ·well elevated, 
in others it is frequently smaller, and it is completely absent in the spinigera variants. 

The aperture varies between a large opening along the entire inner margin and a narrow, 
elliptical opening in the apertural face , more or less removed from the base, and provided with 
lips below and above the slit. This apertural type was considered typical for the genus Para­
rot,alia by Y. LE GALVEZ and by LoEBLICII and TAPPAN. In our material it was found more often 
in penultimate chambers than in final ones . LoEBLICH and TAPPA described thi apertural 
type to be clue to the development of a plate, ·which covers the umbilical portion of the aperture. 
Mostly this plate overlies the whole basal part of the aperture along the inner margin, leaving 
a slit-like opening roughly parallel to the base of the apertural face. Sometimes, ho\\ ver, the 
plate extends less far to the peripheral margin, and the slit still reaches the base of the chamber 
margin. 

This Pararotalia type of aperture was also found in our audouini specimens, though LoEB­
LICH and TAPPAi\" described the aperture of Rotalia audoiiini to be alway completely ba al and 
without umbilical plate. 

Dis t rib u t ion . - Belgium : Glays of leper, Clays of Roubaix, and of i\Ion -en-
Pevele, Sands of Brussels, Sands of Lede, Sands of Wemmel, Clays of A se; 

England : Upper Bracklesham beds, Barton beds; 
France : Lutetian; 
Netherlands (Woensdrecht) : Lo\Yer Panisel beds, Sands of Bru els. 

Rotalia sp . cf. R. calvezae (LoEBLicrr and T.\ PPA ') 
Pl. XVI, fig. 11; 114 

cf. Pararotalia calvezae LOEBLICH and TAPPAi\I, 1957, Smithsonian Misc. Coll., vol. 135, no. 2, p. 12, pl. 2, f. 
3-7 (Eocene; France). 

Rem arks. - Some scattered, small and juvenile pecimens re emble Hotalia calve:ae. 
Spines on the periphery are but faint, a furrow around the plug is indistinct. The peripher~ 
is rounded, but some specimens with a slight keel were found a well. The aperture i com­
monly an arched opening at the inner margin of the last-formed chamber. A number of pe­
cimens showed the features of Pararotalia Y. LE GALVEZ with an aperture removed from the ba e 
of the chamber. Some specimens vvithout an umbilical plug \Yere noted. 

The specimens are often ill-preserved. Thus a more certain determination is impo . iblc. 

Dis t rib u t ion . - Belgium : Sandy Clays of Anderlecht, Sands of Brnssels, Sand 
of Lede; 

Netherlands (Woensdrecht) : Lower Panisel beds. 
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Rotalia propingua REuss 
Pl. XVI, fig. 12; 145 

Rotal'ia propingua R.Euss , 1856, Sitz. ber. K. Akad. Wiss. Wien, vol. 18, p. 241, pl. 4, f. 53 (Oligocene; 
Germany); BATJES, 1958, Mem. Inst. R. Sc. Nat. Belg., no. 143, p. 167, pl. 12, f. 11. 

Rem ark s . - Our specimens better resemble BATrns' figures than those of REuss. 
They often show deep grooves in the sutures near the umbilicus. This feature was also met 
with in BATJEs' pecimens from the German Upper Oligocene. 

Some variation is found in the convexity of the dorsal and ventral sides. In typical spe­
cimens the clor al side is convex and the ventral side nearly flat, but sometimes the test is about 
equally biconvex. 

Rotalia papillosa n"ORBJG~Y (1850, Proclrome Pal. Strat. Univ. Anim . Moll . Ray., Yol. 2, 
p. 407; FoRNA rNI, 1906, l\fom. R. Accad. Sci. Ist. Bologna, ser. 6, vol. 3, p. 64, pl. 2, f. 6) has 
more chamber and a more distinctly granular umbilical filling . No indications of sutural 
groove are lo be found in Fou 'ASTNr's figures. 

Di t rib u t ion . - Belgium : Sands of Brussels, Sands of Lede, Sands of Wemmel, 
Cla s of As e; 

England : pper Braeklesham beds, Barton beds; 

France : Lulelian; 

:"-, lherlanc.l~ (Woen drecht) : '-'ands of Lede. 

Rotalia spp. 
51 

R cm ark , . - In the Belgian Eocene, as well as in the Lutetian of the Paris Basin, some 
other Rotalia pecic- were recognized. The Belgian material is rather ill-preserved, and the 
different . pecie- mostly occur in very low numbers. 

Three I~ pe, cou ld Le clistingui hed : 

Rotalia t/wuini o'ORBIGNY (1850, Prodrome Pal. Slrat. GniY. Anim. Moll. Ray., vol. 2, p. 407; FORNAsmi:, 
1906, Mem. R .. \ccad. Sci. Ist. Bologna, ser. 6, vol. 3, p. 64, pl. 2, f. 7) - plate XVI, fig. 13. 

~inae specimen in 'L\IV 1201 (Sands of :\Ions-en-PevCle) and CO 1240 (basal strata of the 
Sand. of Brus. el ) . 

Rolalia guerini o'ORBIGNY (1850, Prodrorne Pal. Strat. Univ. Anim. Moll. Ray., vol. 2, p. 407; FoRNASIJ'H, 
1906, Mem. R. Accad. Sci. Ist. Bologna, ser. 6, vol. 3, p. 65, pl. 2, f. 8). 

Some spccimew in three samples of the Brussels Sands of the vVoensdrecht boring. 

Rotalia p1•rovalis (TERQUE:'ll ) (Rolalina perovalis 'l'ERQUEl\I , 1882, Mem. Soc. Geol. France, ser. 3, vol. 2, p. 
70, pl. G, f. 5). 

Single specimen· in ~.\_ 91 aml 95 (Clays of leper and Sands of l\Ions-en-Pevele, respecl­
i vcly), in G\I 51 and \Yoensdrecht 364 m (Sands of Brussels) . 

The individual of other samples are too ill-preserved and fragmentary for specific deter­
mination. 
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In our samples of Grignon (CAB) we fountl in associa Lion with Rotalia g u erini and R. 
perovalis some other species, such as : 

Rotalia trochidiformis LAMARCK (i804, Ann. Mus., vol. 5, p. i84; vol. 8, pl. i4, f. 8), 
Rotalia complanata n'ORBIGNY (i850, Prodrome Pal. Strat. Univ. Anim. Moll. Ray., vol. 2, p. !107; FORNASI 1r, 

i906, Mem. R. Accad. Sci. Ist. Bologna, ser. 6, vol. 3, p. 67, pl. 3, f. 9), and 
Rotalia suessonensis n'ORBIGNY (1850, Prodrome Pal. Strat. Univ. Anim. Moll. Ray., vol. 2, p. 336; FoRNA­

srNI, i906, Mem. R. Accad. Sci. Ist. Bologna, ser. 6, vol. 3, p. 66, pl. 3, f. 2). 

FA;\IILY YICTORJELLIDAE 

Genus GYROIDINELLA Y. LE GALVEZ, i949 

Type species GYROIDINELLA 'TAGNA Y. LE GALVEZ, i949 

Gyroidinella magna Y. LE CAuEz 

PI. xn, fig. 14; 129 

Gyroidinella magna Y. LE GALVEZ, i949, Mem. Expl. Carle Geol. det. France, pt. 2, p. 27, pl. 6, f. 103-105 
(Lutetian; Paris basin). 

Rem arks . - Specimens of Gyroidinella niagna "\Ycrc found on l~ in scclio11 TIIB ( \ali11-

nes) of the Belgian Eocene. 

HAGN (1955, Pal. Zeitschr. , vol. 29, pt. 1 / 2 , p. 66) describccl the feature of <:yroidinella 
and Eorupertia. Pillars, characterizing the chamber walls of Eorupertia, arc complctel, ab e nt 

in our specimens. 

Dis t rib u t ion . - Belgium Sands of Brussels. 
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SUMMARY 

A sy lematic Lud y of lhe foraminifera from the Belgian Eocene has been carried out. 
The examined material has been collected from more than 450 surface samples . For a more 
complet e knowledge of the foramineral assemblages a number of well samples of the Geological 
~urrey of Belgium were al our dispo:-;al. Furthermore the Eocene core samples from the Woens­
drechl-wcll (lhe Ne therland ·) have been im e. ligaled. To compare the faunas of the Belgian 
and Dlllch Eocene formations a number of samples from the lype localities of the most important 
f ormaliom of the Paris and lhe Hampshire basins were available. 

Altogether some 225 species and varieties were recognized, of wich 13 are new. Further­
more 2 exi. Lin o- ~ pccie had lo be renamed. 

The o lraco<l ' of mo t of our samples have been described by KEIJ (1957) . 
~ome r mark about the tudied foraminiferal assemblages have been added, as well as 

~urne conclu::-ion about the Belgian Eocene stratigraphy. It is suggested that the Brussels 
f ormalion and part of lhe Lower Pani el beds are of the same age and both belong to the Lute­
lian. Seriou douhl i expre ed about the exislence of Ledian and Bartonian as separate stages 
in llie Lale Eoc.:cne, and bolh may haYe Lo be united as Barlonian. Some more facts supporting 
a time-cqui,alcnce of the Lale Barlonian ancl the Early Tongrian have been given. 

On lhe ucca ion of the wriler laking his degree at the State Unirnrsily of Utrecht in April 1959, 
a summary of lhe present paper was published in dutch under the same title. Except for one note about 
lhe Sands of Oostende lhe manu cript of the present paper has not been modified since its presentation 
in April 1959. 
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