
The question of the exact age of the late 'alaeogene 
sediments of the Isle of Wight has long been a subject of 
controversy. Although the age of the uppermost beds of this 
system - the Hamstead Corbula beds e is generally accepted 
to be Oligocene, there is no unanimous opinion regarding the 
age of the undeelying Headon and Bembridge series. A study 
of the Foraminifera from the marine beds was undertaken to 
clarify the disputed problem of the age of these sediments. 

Over 100 samples from five different sections of the 
marine beds of the Headon, Bembridge and Hamstead series were 
collected. These have yielded a foraminiferal fauna of 65 
species and varieties, belonging to 31 genera of 12 families; 
these include 3 new species and 3 new varieties. All the 
forms are described and illustrated. 

The foraminiferal ateembls#es of the Middle. Headon 
Beds appear to indicate a marine environment in the east 
(Whiteoliff Bay area), and an offshore, brackish to marine 
environment in the west (Headon Hill and Colwell Bay area). 
The assemblage of the Bembridge Oyster beds also points to 
an environment similar to that in the latter area. 	The 
fauna of the H€ stead Corbul beds, ho ever, indicates a 
uniform marine environment, though somewhat brackish 
conditions prevailed at first. 

In view of the limited number of species foumd in these 
beds, no exact correlation could be made with equivalent 
horizons in 73urope. however, the known atratigraphic ranges 
of the epecies confirms the view that the Hamstead Corbula 
beds should be assigned to the 1addle Oligocene. 	On the 
other hand, a somewhat transitional foraminiferal fauna, 
containing both 7ooene and Oligocene species, occurs in the 
Middle Headon beds and also in the Bembridge Oyster beds. 
There is limited evidence to suggest that these beds are 
probably of Lower Oligocene age. 
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1. 	INTRODUCTION. 

Numerous authors have studied the 'Fluvio-L4arine' 

formation of the Isle of 41.ght since the pioneer work of 

Thomas ebster in 1816. 	Several stratigraphical classifi-

cations have been proposed, and the beds have been 

oc-rrelated with various members of the Luropean Tertiaries. 

.Lost authors favour a correlation with the :d.uropean Oligocene, 

though unanimous agreement has by no means been reached. 

The lack of unanimity in the writings of earlier 

workers is due more to the circumstances of deposition of 

the beds concerned, than to lack of knowledge of the con- 

tamed faunas. 	For exalt-die, the lowermost marine beds of 

this series do not rest directly on marine LOcene, but on 

the freshwater Lower Headon beds, the exact, age of wnica is 

controversial. 	Again, waereas the british beds are dam-

inantly non-marine, those of Belgium, Northern Germany and 

to some extent those of France, are largely marine. 	Jn-

fortunately, studies of the contained faunas of the deposits 

in the Isle of A.ght have not provided a decisive answer 

concerning their age. 	when dealing with beds of this 

type in which rapid facies variations are liable to occur 

both laterally and vertically, difficulty is always 

experienced in selectiag the faunules (an assemblage of 

fossils) (Fenton & Fenton, 1928) valid for use in 

correlations. Many of these faunules, which in the past 
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have been thought to contain significant species, must 

be rejected on the grounds that they are merely expressions 

of a peculiar set of ecological conditions which may.  occur 

or even recur at different places. Furthermore, the 

evidence provided by the terrestrial vertebrate faunas and 

the marine faunas is to some extent contradictory. 	it is 

difficult to say whether these anomalies result from an 

incomplete knowledge of the time ranges of the species concerned, 

or from differential speeds of migration of the various 

species in the two faunas. 	In view of these difficulties, 

it is hardly surprising that there is no unanimous opinion 

concerning the age of these beds. 

In recent years it has been found by various authors 

that detailed studies of foraminifers' assenblages provide 

much useful information regarding both the conditions of 

deposition and the age of the enclosing sediments. 	In 

view of the success achieved by these studies in the solution 

of problems of correlation and the interpretation of 

palaeoecology l  a study of the Foraminifers of the late 

Palaeogene sediments of the Isle of S'ight was undertaken, and 

the results of these researches form the basis of the 

present thesis. 
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II 	 HE LATE PALALOGENE SEDIMETS OF TA 	i4i OF alGriT. 

For over a century the late i'alaeogene sedifaents or 

'Fluvio-Marine' formation of the Isle of aight have excited 

the curiosity of geologists and have been a subject of Ctontro-

versy in the Tertiary-  geology of the 'British Isles. 

The first scientific description of these beds was 

by Thomas aebster (.;nglefield, 1316). 	The i.ieaon dill 

section was designated the type locality, and the deposits 

were compared with the freshwater beds of thi Faris Basin. 
On the basis of this comparison the 'Fluvio-arines deposits 

were subdivided into an "Upper Freshwaer, an Jpper iiarine and 

a Lower Freshwater formation". 	aebster's pioneer work on 

these deposits opened the way to more detailed and compre-

hensive research, not only from the point of view of palaeon-

tology and stratigraphy, but also in numerous other fields of 

investigation to be developed in the later part of the 19th 

and in the 20th century. 

In 1353, Edward Forbes completed his work on the 

'Fluvio-arine' tertiaries of the isle of aight. His sub-

divisions of these beds is eminently satisfactory. , and has 

since been adopted in its entirety by a large majority of 

later authors. 

Stratirapy and General Distribution.  

The Oligocene or late -,alaeogene sediments occupy 

the entire northern half of the island and are well exposed 
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in the sections at 'ihitecliff Bay, Headon Hill, Totland 

and Colwell Bays, and at damstead and Bouldnor cliffs. They 

consist of a varied set of c4ays, marls, sands and limestones 

of mixed freshwater, estuarine and marine origin. They have 

been separated into four divisions, which are, in descending 

order:- 

d. Hamstead Beds. 

c. Bembridge Beds. 

b. Osborne Beds, and 

a. Headon Beds. 

(a) 	Headon Beds. 

The Headon beds were first ascribed from the 

cosa  tal cliff section below Headon dill on the west coast, 

where they are about 147 ft. thick. From Headon Hill the 

beds can be traced along the coast through the sections 

exposed at Totland and Colwell Bays as far north as Cliffend. 

On the east coast, however, a much better and typical section 

is observed at 4hitecliff Bay, with a total thickness of 

about 212 ft. On the mainland the Ueadon beds are exposed 

at Hordwell cliff (the Lower Headon beds only) and near 

Brockenharst in the New Forest,area (mainly the "Addle Aeadon 

marine or 'Brockenhurst beds'), but these beds are not so 

well exdosed. 

The Headon series has been subdivided into three stages:- 
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(iii) Upper Headon (Fresh-and Brackish-water), 
(ii) Middle Headon (Marine and Brackish-water), 
(i) Lower Headon (Fresh-and Brackish-water). 

(i) Lower Headon Beds:- 	Resting on the Barton sands are 

the Lower Headon beds, about 61 ft. thick in the type section 

at Headon Hill and consisting of fresh- and brackish-water 

sediments. Lithologically they are essentially clays and 

limestones with occasional bands of lignite and ferruginous 

material. The limestone forming the uppermost bed of this 

series is a very distinctive deposit. It varies in thickness 

from 3 to 6 ft. and can be traced throughout the west coast 

sections. Near Colwell chine, the same limestone band is 

exposed on the shore at low tide and is called the 'How ledge' 

Limestone. 

The most conspicuous fossils of these limestone 

bands are Limnaea Jangilicata,Brongnlarft, klanorIAA 

suomphalus J.Sowerlv, Ylyiganta_lantla (Solaadgr), and 

Stenothyra  paryuys ( rris). Other not so common forms are 

Erodona and Cyrena. The only plant remains are the fruits 

of Chara ep. 

These prominent limestone bands of the west coast 

section are absent in the east coast section at Whitecliff 

Bay, where the lower Headon beds are represented solely by 

marls and clays, and the total thickness is reduced to about 

28 feet. 
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(ii) 	Middle Headon  Beds. (Upper Marine formation of Webster). 

The Middle Headon beds represent the marine and 

brackish-water stages of the Headon series and are well 

exposed at Headon Hill (E.& feet), Totland and Colwell Bays 

(about 28 - 30 feet), Whitecliff Bay (126 feet), and on the 

mainland near Brockenhurst in the New Forest area (where 

the exact thickness is not known). These beds have also 

been proved at a number of places by boreholes e.g. near 

Freshwater, Newport, West Cowes, etc. 

The Middle Headon beds of the Whitecliff Bay are 

more typically marine than on the west coast of the island, 
aeds and contain additional beds (the 'Brockenaurstl) at the 

base, which probably thin out towards the west and are con-

sequently unrepresented on the west coast. The Miudle Headon 

beds in the west coast sections show an admixture of fresh-

water and marine molluscs to a greater extent than at ehite- 

cliff Bay in the east. 	it is therefore probable that the 

marine transgression which resulted in the deposition of 

these beds came from the east or northeast. 

The most typically marine fossil in the Liiddle 

Headon beds is Cordiolalie_inerassata  (J,3elwerby). This 

species was originally included in the genus Venus, and it 

was after this abundant fossil that the 'Venus lied' was 

named. Other abundant forms are Nucula headonensie (Forbes)) 

Batillaria concava (J.Sowerby), Melanopsis fusiformis  
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(j.Sowerty), The040XMA_MDCAMIll (J.Sowerby), Ancillgria 

bliccinoides (Lamarck) and some species of Natical  .Pleurotoma 

and Cancellarla. Valuta ap. and a few corals, e.g. 

aolenastraga sp. and Loboosammia sp., are among some of the 

characteristic fossils of the Brockenhurst beds. 

Descrition of the Middle Headon bed sections. 

I. HEA1)01i HILL:- 	The succession observed in the Middle 

Headon beds at the north-east corner of Headon Hill is 

generally similar to that described by Keeping and Tawney 

(1881, p.91) (see Plate i). 	The thicknesses given below 

(in parentheses) are ap)roximate, as tney vary considerably 

from place to place. 

Resting on the ;_iimnaea limestone of the Lower 

Headon beds are the lowermost beds of the Middle Headon, 

consisting of greyish-brown clay (I feet 6 inches) and con-

taining abundant specimentof Theodoxus concavus (J.Sowerby). 

The top 6 inches is more brownish in colour. 

The overlying bed is composed of chocolate-coloured 

sands (3 feet) and is called the Trigonocoelia bed, after the 

common fossil T,deltoidea (Lamarck). 

Next above is the well known 'Venue Bed' (11 feet), 

consisting of grey sandy-clay and abundant specimens of 

Cordiopsis incyaspata (J.Sowerby). Other abundant forms 

are Nucula headonpensia (Forbes), Melanopsis fusiformis 

(J.Sowerby) and Ancillariabuccinoides (Lamarck). 
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The beds which follow above this are stiff green 

clays (11 feet). The characteristic fossils are Milos  

affinis (J.Sowerby) and Ostre4  tip. The lower 3 feet of 

these are greyish-brown in colour. 

The overlying beds forming the uppermost portion 

of the Middle Headon beds are a set of alternating freshwater 

limestones and brackish-water green clays. The two lime-

stone bands are yellowish-brown in colour and of soft crumbly 

nature. Between these two bands is a 6 inch band of green 

clay. The uppermost bed of this series is thick greyish-

green clay (2 feet), in which IhAodoxus eoncavus (J.Sowerby) 

is abundant. 

The succeeding bed is of freshwater origin and 

forms the lowermost bed of the Upper Headon series. 

2. COLWELL BAY:- 	The section of the Middle Headon beds at 

Colwell Bay is very similar to the one at Headon Hill, with 

some minor differences owing to the laterial variation in 

the character of many beds and the thinning of others. The 

fossils found in the Middle Headon beds at Colwell Bay are 

much more abundant numerically than those found at Headon 

Hill, and probably slightly more marine in character, 

(indicated by the presence of large banks of oysters). The 

Colwell Bay beds are more easily accessible than those at 

Headon Hill end this may partly account for the apparently 

richer fauna at the former locality. It was perhaps owing to 
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these factors that many authors (Hebert, 1852; Judd, 1880) 

were misled into regarding the Colwell Bay marine beds as 

later in age than those of Headon Hill. Keeping and Tawney 

(1881, p.108) state that - "There is but one marine bed here, 

namely that in the Middle Headon; for the Colwell-Bay bed 

can be traced stratizraphically (their italics) into the 

Headon Hill Venus-bed, and the palaeontological evidence is 

in harmony with the stratigraphical. The place of the 

Brockenhurst bed is at a lower horizon in the iddle Headon; 

but it does not appear anywhere in the west of the island." 

The best exposed and most extensive section of the 

Middle Headon beds in Colwell Bay is seen at a point about 

midway between Colwell chine and Bramble chine (see Plates 

Ii and VIa). The lowermost bed is composed of greyish-blue 

sand in which Thsodoxus concaving  (J.Sowerby) is abundant. 

The overlying beds consist of laminated blue clays and sands 

with occasional lenticular ironstone partings. 	It is not 

possible to determine their exact thickness at this locality 

since they are very variable - both in 34 thology and thick-

ness. The bed which follows next above is the 'Venus Bed', 

which contains abundant specimens of Cordiopsis incraseata 

(J.Sowerby). Other fossils are Wrea velata Wood, 

Anaillarla_sp,, and fleurotoma ep. 

Within the 'Venus, Bed' at this locality, specimens 

of gstrea occur in abundance, forming an accumulation of 

shells about 18 - 20 feet thick. This 'Oyster Bank' thins 
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out on either side towards Bramble and Colwell chines. 

The oyster shells, which are usually found complete, and 

which appear to have been drifted into the 'Venag Bed', 

apparently accumulated in a hollow produced by local 

contemdoraneous erosion during the deposition of the 'Venus 

Bed'. 

The Oyster ed is succeeded by a thin band composed 

of sands and lignites, devoid of fossils. These are probably 

equivalent to the freshwater limestones of the upper part of 

the Middle Headon beds at deadon Hill. They are overlain by 

4 feet of bluish-green clays full of fossils (Ostrea, 

Cordiopsis, Theodoxus sop., etc.,) and with occasional 

ironstone partings. 	Separating these Middle marine beds 

from the overlying freshwater beds is a thin band of iron-

stone nodules which is particularly well aeveloped near 

Bramble chine. 

3. 4HITLCLIFF BAY:- The best developed section of the 

Middle Headon beds on the island occurs at Whitecliff Bay 

on the east coast (see iilates III and VIII), where they 

attain a thickness of 126 feet (White, 1921, p.119). 

Overlying the Lower Headon freshwater series is the 

lowest bed of the Middle Headon marine series, which contains 

abundant marine mollusca, polyzoa and even some badly pre-

served corals. The change in fauna from freshwater to marine 

at the junction is not a gradual one as some authors have 
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implied, but sharp and sudden. This has been amply demon-

strated by Keeping and Tawney (1881, p.109) who state that 

the marine series lies upon an eroded surface of the under-

lying freshwater Lower deadon beds. 

The lowermost 14 feet of the rliddle Headoa beds at 

'4hitecliff Bay are known as the Brgelaenhuret beds, which have 

been subdivided by Keeping and Tawney (op.cit., p.109) into a 

lower 'Brockenhurst zone' (2 feet) and an upper 'hoydon zone' 

(12 feet). The Brockenhurst beds are composed of brown to 

chocolate-coloured sandy clays and contain abundant specimens 

of Cordio2 	1ncrsata (J.Sowerby), Valagaza,tailaa.-ea 

(J.3owerby) )  Ostraa rad. and Fueinusasp. 	Liodiola sp. and 

some badly preserved corals also occur. The outcrop of the 

Brockenhurst beds at Whitecliff Bay is seldom clearly 

exposed and is usually covered with extensive landslips. 

The clay mantle has to be removed before the underlying beds 

can be seen. 	The equivalence of these beds with the 

Brockenhurst beds of the New Forest area has been amply 

confirmed by the study of the fauna of these beds by Fisher 

(1362), von Koenen (1864), Duncan (1866), Codrington (1868) )  

Judd (1880), and Keeping and Tawney (1881). 

The overlying beds are composed of coarse-grained 

bluish-green sands with occasional bands of ironstone nodules. 

They may be called the 'Barren' sands - since they are for 

the most part unfossiliferous. However, some obscure casts 

of marine shells have been reported from these beds. The 



uppermost 4 feet of the 'Barren' sands are composed of 

yellowish-white sands. 

The beds which overlie the 'Barren' sands are 

usuallygrouped as Venus Bets', as they contain abundant 

specimens of 	incrassata (4J.Sowerby). 	The '- 

Beds' are divisible into a lower bed composed of stiff blue 

clay (4 ft.) and an upper of bluish-green sandy clay (12 feet). 

The uppermost bed of the Middle Headon beds at Whitecliff Bay 

consists of green sandy loam (about 12 feet) with a few 

doubtful casts of marine shells. 	It passes imperceptibly 

into the overlying freshwater Heaton beds. The bed. of green 

sandy loam may also be grouped with the 'Venus Beds'. 

(iii) Upper  Heaton Beds:- 	The Upper Headon beds, like the 

freshwater Lower Headon beds, consist of limestones and 

variegated clays and sands. The limestones once again form 

prominent features on Heaton Hill and are absent at White-

cliff Bay. The thickness varies from 47 feet (at Heaton Hill) 

to 53 feet (at „thitecliff Bay). 	The fossils are generally 

similar to those found. in the Lower Headon beds. 

(b) OSBORNE; B:641. 

The Osborne beds exhibit a more varied lithology 

than the Upper Headon beds and. are entirely of freshwater 

origin. They consist of highly coloured red and green marls 

with occasional intercalated bands of limestones and sands. 
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The molluscs are similar to those found in the underlying 

freshwater Headon beds, but certain fish remains are 

characteristic)  and Charg fruits are abundant. They attain 

a thickness of about 30 feet in the east and west coast 

sections)  and 110 feet in the north near Cowes and Osborne 

(White )  1921, p.121). 	The Osborne beds are exposed at Headon 

Hill, Cliffend )  Osborne)  Binstead)  Nettlestone point, St.Helens, 

Whitecliff Bay )  and a number of other localities. 

(c) figaBiilDGL  &ZS.  

The Bembridge series may be divided into 3 stages :- 

(iii) Bembridge marls - Freshwater. 
(ii) Bembridge Oyster bed - Brackish-water & 
(i) Bembridge Limestone - Freshwater. 

(i) The 2embridgg  Limestone:- Overlying the red and green 

marls and clays of the Osborne series is the'Lembridi-A lime- 

stons (9 - 25 feet thick). 	The limestone is a very con-

spicuous feature of the 'Fluvio-Marine' formation and is 

readily distinguished by its creamy white colour and brecciated 

appearance. Freshwater molluscs such as Limnggg and 

Planorbis  are usually found as casts. 	It also contains 

numerous mammalian remains. Towards the top it becomes more 

manly. The limestone is well developed at Binstead)  Cowes, 

Sconce, and Whitecliff Bay. 

(ii) The Bembridre  Oyster bed: - Overlying the marls and 

lime--stone is the'4;embriglige Oyster bec,i, which has frequently 
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been confused with the Upper TLarine series of debster, 

although it lies much higher in the series. The Oyster bed 

is of great interest, since it evidently points to the 

return of marine conditions, as shown by the abundance of 

°sires vectensis Forbes, gordiopsisinorassata (J.Sowerby), 

aro& wabsteri Forbes, and other marine molluscs. 

Description of section at Whitecliff  

The Oyster beds are best developed at hitec1iff Bay - 

near Foreland Point - where the limestone outcrops just above 

sea level and forms the foreshore (see plate VIII, Locality 

4). 	The following section is observed (see Plate IVa):- 

The Bembridge limestone is overlain by white compact 

marl, 2 feet thick, and abounding with freshwater molluscs. 

It is customary to group this marl with the limestone below. 

The marl is overlain by a 2 feet thick band of greenish-white 

sand, with interstratified clay containing Cyrena  .sgmistriata 

Deshayes. Next above is a green sandy bed (2 feet), with 

abundant marine molluscs - Ostmes_uggtensis Forbes, I4ytilus 

affinis J.Sowerby, Arcaebsterl Forbes, and ( 12rdiapsis 

incraggata (J.Sowerby). 	Occasionally below this Oyster bed, 

a compact whitish marl 6" thick may be observed. 	It appears 

to be lenticular and impersistent. The bed which overlies 

the Oyster bed is a band of blue shaly clay (2 feet 6 inches), 

with partings of ferruginous sand. Fossils are sporadically 

distributed throughout. A 6" band of hard U. uieh un- 
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fossiliferous clay which overlies the ferruginous sand 

may doubtfully be classed with the marine deposits, as 

they are completely devoid of fossils. 

(iii) The Bembridge Marls:- The freshwater marls contain 

abundant freshwater shells - Vivioarus lentus (Solander), 

Melanie. acute (J.Sowerby), NYstia duchasteli (Nyst) being 

common. Besides Whitecliff Bay, the Bembridge marls are 

also exposed at St. Helens, Hamstead cliff, and between 

Cowes and Newtown. The thickness varies from 70 feet in 

the west to about 120 feet in the east. (White 1921, p.132). 

(d) HAMSTEAD  

The Hamstead beds form the uppermost division of 

the late Palaeogene sediments and are best exposed in the 

type section in Hamstead Hill, about midway between Newtown 

and Yarmouth. Prestwich (1846, p.56) was the first to show 

that this series of estuarine and freshwater deposits over-

lies the whole ,Fluvio-Marine series and mntains a distinct 

fauna. The marine garkala beds forming the uppermost 20 
feet of this series, however, were first discovered by Gibbs 

(Forbes, 1856, p.39). 

The following classification is generally accepted 

and is adopted from the latest Geological Survey classific-

ation (Chatwin, 1948, p.73):- 
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Marine clays ('Corbula Beds') with Cerbula_subpisua, 

Ignibralla plicata, Cyrena semistriata, (leerEls_calliferft, 

VolutosPina rathieri, etc. 	  i9 ft. 

Upper estuarine :nd freshwater bees (iCerithium Beds') with 

irjl monillfeLsoysti, dgchasteli, Viyiparu. 2.entus, 

Unio,  Cyrenai. etc. 

 

124 ft. 

 

Middle estuarine and freshwater beds, with litlYania  l'asgiatn, 

ViltiParlis,k1anorbis, Jnie, liystis, etc., and carbonaceous 

seams with plant-remains. 'White Band' (clays and marls 

with shells) at the base 	  158i ft. 

Lower estuarine and freshwater beds, with elania acut4, 

Stenothyra L%ematurai pupa, Limnaea, elanorbis, 

minor, Cyrena semistriata l  etc. The 'Black Band', full 

of Viviparus lentos and Unio, at the base 

 

65 ft. 

 

     

Lower, Middle and Upder Estuarine and Freshwater :beds:- 

The 'Black Band' (carbonaceous clay) at the base of 

the Hams toad series separates them from the underlying 

Bembridge Maria (Forbes, 1856, p.3). 	On the 	ole, there is 

little difference between the Hamstead Freshwater beds and 

the Bezibridge marls. 	Almost all the fossils are common to 

both. Some authors even regard these lower beds as aimp4 

a different lithological stage of the Bembridge Marls. It 

is only in the Corbala  Beds (20 feet), which are perhaps the 

most purely marine of the entire 'Fluvio-Marine' formation, 

that a fauna differing from that of the rest of the series is 
found. 
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Qorbula leds (see vertical section, 2late IVb):-

ehe basal portion of this marine bed consists of about 3-10 

feet of stiff bluish-black clay, full of such marine shells as 

Corbula subei um  J.Sowerby, Trebralia plice_ta Brag, '  etc., 

It contains a few bands of ironstone nodules in the upper part. 

In the lowermost 5 or 6 inches of these bluish clays, another 

species of Corbula (C tvecten lA Forbes) is found and is con-

fined to this zone. A few braceish-water species are also 

present. Overlying the bluish-black clay is a sheliy band, 

full of fragments of Cyrena,  Volutoe.elnae  etc. it is a 

yellowish-brown in colour and varies in thickness from 4" 

to 1 foot. 	It occasionally contains lenses of clay. 	The 

topmost beds are of greenish-blue clay (weathering yellow), 

which contains lenticular bands of compact nodular ironstone, 

coated with ferruginous sand. 	The most characteristic 

fossil is 2strea eallifera Lamarck, bat it is not abundant. 

Locally, the uppermost beds are missing, owing to local 

erosion before the deposition of the overlying gravels. 

The thickness of the clays varies from 5 feet to 11 feet. 

At the locality where the samples were collected the clays  

were only about 5 feet thick. 

The Hamstead beds have been proved to occur at 

Alverstone Brick and Tile Works, 'ooton, East Ashey, 

Dorehill, and in the Parkhurst Forest, and therefore occupy 

a much greater area than had previously been supposed. 
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III. IEYIOLTS WORK ON Mu AGE AND 	k..eiUIVALLNT;'3 OF 

TL[ 'FLJVIQ-ARlN& FUliAeATioki. 

Inspired by the earlier work of Cuvier and }Jr9ngniart 

(1803) on the Tertiary strata of the Paris Basin, Thomas 

Webster in 1316 (Englefield, 1316) published the first 

description of the 'Fluvio-Marine' formation of the isle of 

Wight. He designated the Headon Hill section as the type 

sectionynd subdivided the beds in that section into three 

divisions on the basis of the included faunas:- The Lower 

Freshwater beds, (wmprising all the freshwater deposits 

below the Middle Headon marine bed); the. Upper lilarine beds 

(including all the marine Middle Headon deposits); and the 

Upper Freshwater Beds, (comprising all the freshwater deposits 

lying above the latter). 

Webster obviously regarded al/ the marine beds in 

the 'Fluvio-arinet formation a.s being on the same horizon and 

grouped them all together as the "Upper Marine beds". He 

compared his three groups with the upper three groups of the 

five in the Parisian Tertiaries described by Cuvier and 

Brongniart. 

Sedgwick (1322) observed the analogy between the 

"Upper Marine" or Middle Headon of Whitecliff Bay and the 

marine beds in Colwell Bay, and stated that all the species 

found in these beds in Whitecliff Bay, with the exception 
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of one oyster, occuered in the "Upper Marine" of Colwell Bay. 

He also showed that the beds of Hordwell cliff (on the 

mainland) belong to the Lower Freshwater and Upper iearine 

formation of eebsterl  and compared the two groups with the 

Gr—is Moeens or Ors de Beauchamp of the Paris Basin. 	The 

beds in Hamstead cliff were first described by Sedgwice., who 

grouped them all with the Upper Freshwater beds of 'eebster. 

Sedgwick also came to regard the marine beds of the Bembridge 

series as being equivalent to the "Ueper Marine" group of 

eebster. 

Buckland (1325) described a mammalian fauna from 

the Lower freehweter beds and showed it to be similar to 

that found in the Gypsum of Montmartre, thus establishing 

its general parallelism with the upper portion of the series 

seen in the Paris Basin. His conclusion was later coefirmed 

by the work of Pratt (1835) and Owen (1341). 

D'Archi c (183C), p.172) regarded. the Lower freshwater 

beds as being of Upper Eocene age, and representing his 

Group TV (that of Calceire siliceux); the Upper Marine beds 

(of 'ebster) and the Upper Freshwater beds as being of Lower 

Miocene age, and representing his Group V (Grs et sables 

superleurs) and Group VI (Calceire lacustre sae.;rieurs) 

reopectively. 

Prestwich (1346, p.56) showed that the Estuarine 

and Freshwater beds exposed at Hamstead cliff were the 

highest in the 'Fluvio-Marine' formation and that they 
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contained a fauna distinct from that of the underlying beds. 

In 147 (p.398) he further stated that the "English 

Tertiaries in the 4.P.,mpshir basin and to the west of London 

belong, entirely to the Eocene period and that they can be 

divided. into three great groups - characterised by peculiar 

mineral structure and. organic remains". The Lowest group 

was stated to be argillaceous and to consist mainly of 

mottled clays with a few subordinate sandy beds. The 

London Clay was included here. The Central group was said 

to constitute the Bagshot and Bracklesham series, arenaceous 

formations with green sands. His Upper group included all 

the green marls, earthy limestones and siliceous sands of 

freshwater and fluvio-marine origin. 

He concluded (p.399) that the entire 'Fluvio-Llarine' 

series of the ele of Wight is the fluvio-marine and fresh-

water equivalent of the upper part of the Calcaire Grossier 

of the Paris Basin, and accordingly ascribed them to he Upper 

ii;ocene. 

Dumont (1851) studied the Older Tertiary strata of 

Belgium and compared them with those of England and Northern 

France. He regarded the Headon Hill sands as being 

equivalent to the upper stage of his Laekian system (the 

lower being equivalent to the Barton Clay), and the 'Fluvio-

Marine' formation as representing his 'Systiime Tongrienl. 

He therefore correlated the 'Fluvio-Marine' series with the 

marine marls above the Gypsum of Montmartre (op.cit.,p.17). 
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Hebert (1852) considered the freshwater formations 

of Hordwell to be the equivalents of those of Montaartre. 

However, he regarded the Middle Headon marine bed ('Venus  

Bed') of Colwell Bay as being higher and younger than that 

of the Headon Hill, and as representing the base of the Sable 

de Fontainbleau of the Paris Basin (the Limburg beds of 

Belgium and :!ayence Basin). 

Lyell (1852, p.279) gives a synoptic table of the 

Tertiary formations of Belgium and French Flanders with their 

British equivalents. He groups the Systeme Rupelien, and 

Systeme Tongrien (both superiear and infirieur) of Dumont 

together as the Limburg Tertiaries and subdivided this group 

into Upoer, Middle and Lower Limburg series. He correlated 

the 'Fluvio-Yarine' formation of the Isle of Wight with the 

Middle series. The a7e of the formation was stated to be 

Upper Eocene. 

In his classic work on the "Tertiary Fluvio-Marine 

formation" of the Isle of Wight, Forbes (1853, p.263; 1856) 

also considered the entire series to be of Upper Eocene age 

and suggested the following correlation with the European 

Tertlfaries:- 

(1) The ITeadon :'ill sands, and the Lower and Upper 

freshwater beds in Headon Hill, are, as maintained 

by Prestwich, equivalent to the upper part of the 

Calcaire Grossier of the Paris Basin. 
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(2) The St. Helens or Osborne beds, (intermediate 

between the Lieadon series proper and the Beubridge 

Limestone), represented the t.;rtls moyen' of the same 

area. 

0\ The Bembridge Limestone and arls were the equiv-

alents of d'Archiac's Cypseous series, or 'Calcaire 

lacustre moyen' with its associated beds, and of the 

Lower Tongrian of Belgium. 

(4) The Hamstead series (spelt throughout as 'Hempstead' 

series) are equivalent to d'Archiac's group of "Gris 

et Sables sulArieue (including Ores de Fontainebleau). 

They are also equivalent to the Middle and possibly the 

Upper Limburg beds of Belgium. 

csnfirmed the views of Prestwich concerning the beds 

in the Hamstead cliff as being the highest in the 'Fluvio-

Marine formation' and proposed the naine Hamstead series for 

them. He proved that the marine and freshwater strata seen 

at Bembridge ledge were not, as had previously been supposed, 

the equivalents of these of Headon Hill, but occupied a 

distinctly higher horizon. 

In 1354, Beyrich first proposed the term Oligocene for 

certain beds in Northern Germany, intermediate in character 

and position between the Upper Eocene and Lower Miocene. His 

view that these beds were distinctly separable on palaeon-

tological and stratigraphical grounds from those above and 

below was later confirmed by the researches of aandberger, 
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von Koenen, von Hantken, and others. 

Sandberger (1862) considered the upper formation 

of Hamstead Hill to be the exact equivalent of the beds 

exposed at 4einheim, Jeurres and Bergh (Rupilien inferieur 

of Dumont), and the freshwater limestone of bembridge and 

Sconce to be equivalent to the beds seen at Buxweiler (Alsace) 

Abstadt (Baden) and possibly also to the freshwater limestone 

of Castelnandary in France. He also pointed oat that the 

Middle Ueadon beds of ::eadon Hill and Colwell Bay probably 

belong to the level of Dumont's 'Tongrien infe-rieur' and 

'2ongrien sup6rielr'. 

Von Koenen (1364, p.101) studied the 3rockenhurst 

fauna of the Jew Porest area and compared it witn that of 

the Lower Oligocene of Belgium and lorthern Germany. He 

pointed out the contenporaneity of the Lirockennurst beds and 

the Middle Hendon beds at Whitecliff Bay, and regarded them 

as all belonging to the Lower Oligocene (Systke Tongrien 

infgrieur). His view concerning the contemporaneity of 

these beds was later confirmed by the work of Codrini.ton 

(1863). 

In later papers (1367a, p.507; 1867b, p.31) von 

Koenen proposed the following correlation:- 
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--....--- 
England Belgium Germany 

Upper Elsoo l  near 
Maestricht 

s Caqp1, Freden, 
Bunde l  Crefeld, 
Sternberg. 

Middle Hamstead and 
Bembridge 
series 

Systeme Rupelien 
Systeme Tongrien 
supiiriear 

Hermsdorf, 561-
ingen, Stettin, 
Cassel, BUnde 

Lower Headon series 
Brockenhurst 

beds. 

Systeme Tongrien 
infElrieur 

Lattorf,'4ester-
geln, iielmstadt, 
BUnde, 	etc., 

Duncan (1866) studied the corals from the Brock-

enhurst beds and amply confirmed the earlier views of von 

Koenen, Sandberger and others that these beds should be 

ascribed to the Oligocene. 

Judd's views regarding the foreign egaivalents of 

the 'Fluvio-arine formation of the isle of ight were 

essentially the same s those of Von Loenen, aria he strongly 

advocated the use of the term "Oligocene" for the age of tie 

British beds (1880, p.150; 1882). 	He followed A6bert (1852), 

however, in regarding the marine beds of Colwell and Totland 

Bays as being younger in age than the Headon Hill marine bed. 

He proposed the following modified classification of the 

'Fluvio-Marine' formation (1880, pp.168-169):- 

(1) Abandonment of the three fold subdivision of the 

Headon series and the extension of the name of the 
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Headon series, under the name of Headon group, to 

include all the beds between the Barton and 

Brockenhuret series. 

(2) The Brockenhuret beds of the type area at New 

Forest (on the mainland) were regarded as equivalent 

to the Middle Headon beds of 4hitecliff and Colwell 

Bays, and were grouped under the former name. 

(3) The application of the name "Bembridge group" to 

all the beds between the Brockenhuret and Hamstead 

series (marine) to include strata both above and 

below the Bembridge series of Edward Forbes, and 

also those at the base of the Hamstead and the 

Osborne beds. 

(4) The abandonment of the group of the "Osborne and 

St.Helen's series". 

(5) The inclusion in the Hamstead series of only the 

uppermost 100 feet of the beds at Hamstead cliff. 

Judd's views concerning the relative ages of the 

Colwell Bay and Headon Hill marine beds were strongly 

criticized by Keeping and Tawney (1881, p.108), Lucas (1882, 

p.103) and Fisher (1882, p.133). They offered ample 

stratigraphical and palaeontological evidence in favour of 

the older views of Forbes, von KoenOnMaothers on the 

equivalence of the Colwell Bay and Headon Hill marine beds. 

Gardner, Keeping and Monckton writing about the 
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Barton sands in 1888 (p.594), state that "the Barton series 

ends at this horizon, where all that is most characteristic of 

the Barton fauna finally disappears. It is, indeed at this 

point, if anywhere in England, that any approach to a 

separating line between Eocene and Oligocene can be drawn". 

In the light of the latest views concerning the use 

of the term "Oligocene", Prestwich (1888, p.108) re-oriented 

his ideas on the Tertiary beds of the Hampshire Basin, and 

came to regard the Barton beds, Wemmelian system (Belgium) 

and Gris de Beauchamp (Paris Basin) as being equivalent to 

each other and to be of Upper Eocene age. 
1 Leriche (1905, p.391), Dollrus. (1909a; 1909b, pp. 

107-112) and Reid and Groves (1921), on the other hand, 

consider the entire Headon series to be of Upper Eocene age 

(part of the Marinesian or Bartonian). Reid and Groves 
(cit., p.176) state "The Headon Beds, though placed by 

British geologists, following Judd, in the Oligocene, and 

lithologically more closely allied to the Oligocene above 

than to the Barton Beds below, are in reality on the same 

horizons as the Calcaire Grossier of the Paris Basin, and 

this for some time has been recognised. As the Charophyta 

also, so far as they can yet be compared, lead us to the same 

conclusion, we shall not hesitate to speak of the Headon beds 

as the Upper Eocene". 

Boussac (1907), Stamp (1921), WriglelAand Davis (1937) 

agree that the Middle Headon Beds mark the base of the Oligocens. 
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Boussac (p.409) states:- "L'oligoc6ne, essentiellement 

caractgrise par la grande transgression our le continent 

nord-earop;en, comprendra les couches oa on trouve la faune 

Cryptog;ne amenge par cette transgression; on le fera done 

cibuter par les couches moyennes de Headon en Angleterre, et 

par les marries supragypseuses en France • 

Stamp (0o.cit.,  p.151), using the concept of Cycles 

of Sedimentation, remarks that the Bartonian cycle closes 

with the Lower Headon, and. that the Middle Headon marine 

beds, mark the beginning of a new cycle. His correlation 

is as follows:- 

iaris Basin 

   

OLIPOC:alL 	 Yarls above the 
Gypsum  

Middle Headon Beds 
(including Brock-
enhurst beds). 

E0C114.:-
Bartonian 

Ludian 

Bartonian 
(8.8.)  

Ludian marls with 
Gypsum 
Sands of Marines 

• and Cresne. 

Lower Headon beds 
and Barton sands. 
Barton Clay 

On the other hand, 4hite (1921), Denizot (1940), 

Chatwin(1948), and dells and Kirkaldy (1952), regard the 

Lower Headon beds as part of Oligocene. 

Most of the authors 

of the term Oligocene for 

seem to be agreed upon the use 

either part or whole of the 'Fluvio- 

Marine formation.' The question remains, however, as to 
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where the dividing line should be drawn; whether a low as the 

base of the Lower Headon, at the base of the Brockenhurst beds)  

or at a still higher level in the sequence. 

It will be seen that most authors are reluctant to 

split the uniform and homogeneous group of Headon beds)  and 

as such regard the entire group as eiher Eocene or Oligocene. 

There are others who prefer to regard the dddle ieadon beds 

as the base of the Lower Oligocene. 	IJore recent con-

tinental classifications even restrict the term Oligocene to 

the uppermost portion of the Hamstead beds)  and include the 

lower beds with the Eocene (Chatwin, 1948, p.71). 
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IV. 	PALVI0J$ WO14 ON TILE FOiaiglINiFil.Ki4 OF TILL MTiØ  

kALAWGJIN.6 Sx,1)1 Lift,virei. 

It will be seen from small number of references 

mentioned below that very little work has been done on the 

foraminiferal fauna of the late Palaeogene sediments of the 

isle of ight. This may be partly due to the fact that a 

great thickness of the sediments is of fresh- or brackish-

water origin. The marine beds, also, are not very productive. 

The earliest reference to foraminifera from the 

'Oligocene' beds is made by T.R.jones (1832). 	The only 

foraminifera mentioned as being in the Ldwards Collection are 

Quinuelocu1Inaba4erirla d'Orbigny, from the Hamstead beds, 

and some rolled specimens of Alveolinq from the 'Fluvio,4arine' 

deadon beds; 	there are also some Chara fruits anti marine 

ostracoda from the Ieadon beds. 

Chapman (1202, p.274) wrote that "In this country 

the Oligocene is not so productive, since the beds are for 

the main part of freshwater or fluvio-marine character. 

From the Isle of .;ight a small series, chiefly represented by 

MillAolina and kklymarablna has been obtained by the writer." 

JacKson (1925, p.343) mentions QuinqueloculiDg 

hauerina from the Brockenhurst beds, as being in the Sandown 

Museum, Isle of 
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V. 	(A) LOCALITILS AND COLLECTION OF SAMPLLS. 

The material for the present study was collected 

mainly from the three marine beds in the late Palaeogene 

Sediments, namely the Middle Heqdon  Marine eds (including 

the Brockenhurst bed), the Bembridge Oyster beds, and the 

:gpper Hamstead  Co'bula beds. Although there are numerous 

other thin marine bards in the rest of the formation,they 

are too impersistent to be of any definite value. 

Over a hundred samples were collected and the 

foraminiferal content examined. The localities listed below 

are indicated on the maps(see Plates V to VIII). Each sample 

represents a stratigraphical thickness of about 3 - 4 inches. 

Locality I. North-East Corner of Headon Hill. (Plate Vlb). 

28 samples (Nos.HH1 - HH28) were collected from the 

Middle Headon beds, at an average vertical interval of 	feet. 

The top three samples were from the Upper Headon freshwater 

beds (see Plate I). 

Locality 2. Colwell.  Bay.(Plate Via). 

20 samples (Nos.C1 - C20) were collected from the 

Middle Headon beds, at an average vertical interval of l feet. 

(see Plate II). 

Locality 3. 114Astead Hill. (Plate VII). 

12 samples (Uos. HAI - HAI2) were collected from the 

uppermost marine Hamstead Corbula beds - 3 from the upper 
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bed of greenish yellow clay with Qgtreit calliferai 1 from a 

6" band with broken Cyrena semistriata;  and the remainder 

from the bluish-brown clay with ggrbula  subpisum  (see Plate 

IVb). 

Locality 4. Near  Dembrid  e Ledge  (Whitecliff Bay)(Plate VIII). 

8 samples (Nos. 111 88) were collected from the 

Bembridge Oyster beds at an average vertical interval of 10". 

No samples were collected nom the 3 feet thick white marls 

overlying the compact Bembridge Limestone, as they contain 

only freshwater shells (see Plate IVa). 

LocalityWhitecliff  Bay.  (Plate VIII). 

A total of 3 samples (Nos.W8 - W46) were collected 

from the Middle Headon beds (including the Brockenhurst bed). 

The exact positions are shown on the Whitecliff Dv strati- 

graphical column (Plate III). 	The deposits are almost 

vertical at this locality, and the samples were spaced out 

horizontally along the seashore (about 4 feet above high tide 

level). 	Of the 39 samples, 11 were collected from the Lowest 

Brackenhurst beds, 9 from the greenish sands (76 feet thick 

and unfossiliferous), and the rest from the overlying so-

called 'Venus  Bedc'. 
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( B) 	LA. ' "iiATORY PROULDaill AND ivatailODS OF STUDY , 

An approximate weight of 55 grammes of each sample 

was boiled with Sodium carbonate and washed through a nest of 

sieves. No specific quantity was used since quantitative 

statistical work in relation to grain size was not undertaken. 

Clay samples were broken into small fragments before boiling, 

but this was unnecessary in the case of the sand samples. 

Three sieves (of 20, 120 and 200 mesh B.S.M) were used and the 

residues from each fraction were dried separately. The 

fractions were not re-sieved after drying. The foraminiferal 

assemblages were removed by flotation in Carbon tetrachloride. 

The iron pyrites casts of foraminifera (from the 'Barren sands') 

were separated from the mineral grains by using Tetra-

bromoethane. Although the majority of foraminifera were 

separated from the mineral grains by these methods, a small 

number of broken and badly preserved specimens were still left 

in the residue. These were, however, separated by means 

of a sable brush. 

The concentrate of foraminifera obtained by the 

Carbon tetrachloride separation was spread uniformly on a 

black bottomed slide with squares marked in white ink. The 

foraminifera were then systematically removed from the 

numbered squares. In this way all the foraminifera in the 

concentrate were picked and transferred to slides for sub- 

sequent identification and study. 	In the case of samples 
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containing super-abundant foraminifera, smaller quantities 

of the concentrate were used. 	The 1)1c4ing of the foramini- 

fora was done by means of a fine 00 sable brush. 

Although the foraminifer,   were removes from the 

different fractions separately tne total number of foramini-

fera in each sample has been calculated, end also the 

percentages of different species in the assemblages. 	The 

)20 fraction in each sample was devoid of foraminifera. 

The initialidgills of the foraminifera were made 

with the help of an eyepiece micrometer, and. were later 

shaded with a soft pencil. The shaded drawings thus 

obtained were later photographed and reproduced to the 

desired size. 



VI. CIFIOTii4 AND JL6'2TIL:  STJDY. 

In this work, Cushman's system of classification 

(1943) has been followed in its entirety. 	It is the most 

widely accepted classification, and therefore facilitates 

comparison with the works of other authors. 

Over 60 species and varieties were found in the 

marine beds of the late l'alaeogene sediments, and are 

described in the following pages. Though the rauna is 

limited in the number of species, the number of individaals 

of some species is fairly large. The following new species 

and varieties )1-.e described:- 

Nonion leave (d'Orbigny) var. minor-excavata. 

Buliminella carteri. 

Bulimins-4._fillTlex Cushman and ParAer var. eolwelii. 

Discorbis bernbridgl. 

arotalia pubinermig. 

seidoparreljal 	 QveYi. 
It is intended to deposit at 	later date all the new 

species anti varieties in the Palaeontological collection 

at the British Museum (Natural History). 

In the following pages, the various families and sub-

families are arranged in systematic order following Cushman's 
classification. The genera )  however, together with species 

and varieties, are arranged alphabetically. 

The synonymies are arranged chronologically, and only 
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the references to the first changes in generic names are 

mentioned. All the subsequent references under a particular 

combination have been omitted, unless tiey are important. 

In cases where complete and satisfactory synonymies have 

already appeared, these references are cited, followed by 

1I_gyn., in order to avoid unnecessary repetition. 

The ecological data of some significant Recent species 

(which also occur in the Isle of eight Oligocene material), 

have been omitted from the distributions given in the 

dystematic study, as a comprehensive account appears in 

Chapter VIII (see also Table 7). 

The range of variation of some species is noted and 

illustrated, wherever it is considerable. Minor variations )  

hoever, are recorded in the descriptions accompanying each 

species. 	Comments on the two dimorphic generations are made 

only in those species in which it was possible to distinguish 

them. 

In designating the geologic age of the type horizons, 

the terns 'Lattorfian' and'Rupelian' are used for Lower and 

Middle Oligocene respectively. 	'Lattorfian' is used, because 

it is more precise than 'Tongrian', which has had several 

meanings in the past. 	The equivalent 'Sannoisien' is not 

based upon a good marine fauna. 	'Rupelian' is chosen 

because it has priority over 'Stampien' and has a wider 

currency. 
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The following are explanations for the terms used in 

describing, the distribution of species in the systematic 

study:- 

Rare 	1-5 specimens. 

Frequent = 5-15 specimens. 

Common 	= 15-30 

Abundant la Over 30 specimens. 



Family:  L1TUOLIDAA.. 
Subfamily: Hanlophragmiinse. 

Genus: Ammobaculites Cushman, 1910. 

37. 
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a 

Ammobaculites  agglutinaps  (d'OrbignY). 

Spina uglutipans  d'Orbigny, 1846, Foram. Foss. Bass. 

Tert. Vienne, p.137, p1.7, figs. 10-12. 
Spiro in simplex  Reuss, 1855, Sitzungsber d.k. Akad. oiss. 

vol.18, p.232, p1.5, fig.30.. 

ga22002ragaiiiim....agglaganana (d'Orbigny) Brady, 1884, Rep3.. 

Voy. ChallengSE,  Zoology, vol.9, p.301, p1.32, figs. 

19-26. 
(d'Orbigny) etishman, 1910, U.S. 

Nat. Mus. Bull.71, pt.1, p.115, fig. 176 (et  syn.). 

g11122AphmagMiUM-aggilltiLaDA (d'Orbigny) 14arks, 1951, Contr. 

Cush. Found. Foram. Res., vol.2, pt.2, p.35. 

Dq4criotion:- Test free, somewhat compressed, planiepiral 

in the early portion, later in a typically linear series; 
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Spiral portion with little more than a whorl visible)  

unbilici depressed, 5-6 chambers, very little inflated; 

uniserial portion with usually 3 chambers)  slightly 

inflated, cylindrical in cross section, sutures some-

what distinct, depressed, gently curved in the coiled 
portion, later straight; wall arenaceous, the amount of 
agg—lutinating material varying; aperture terminal, small 

rounded opening, simple. 

Dimensions:- Length 0.74 mm.; breadth 0.46mm.; 

thickness 0.27 mm. 

Distribgtion:- The species was originally described by 
d'Orbigny (12c.cit.) from The Miocene of the Vienna Basin)  

Austria; Marks (loc.cit.) records it from Roth - Neusiedl, 

in the Vienna Basin. 	gnirolina simoleg Reuss)  from the 

Oligocene Cassel sands, Germany, is evidently the same as 

this species. 	It has also been recorded from the 'Eocene of 

the Limburg Province)  Holland (van Bellen, 1946). It is 

doubtful whether the various Mesozoic records of this species 

by Khan (1950), from the Gault of Kent, and other authors are 

correct. According to Dr. T. Barnard (personal communication) 

the Jurassic forms, recorded as A.agglgtinans (d'Orbigny) are 

quite different from the Miocene species)  and should be 

assigned to A.fontinensis (Terquern). This may be true of 

memo other records also. 
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The species has a wide geographical distribution 

in the present-day seas ;  being recorded from the Atlantic 

and ..)acific Oceans (Brady, 1884; Cushman ;  1910 ane 1922)i 

several localities in the Weddell sea, and Antarctic Ocean 

(Heron - Allen and 1,arland, 1922; Larland ;  1933, -34, -36); 

off 1:erimba Archipelago ;  Last Africa (Heron Allen & barlarid, 

1914-15). The three records given below are from the seas 

around the British Isles and Ireland - Balkwill & wright 

(1835); Chaster (1392); and Brady (1387). 	Hada (1936) 

records it from the brackish-water lakes of Japan. 
It is very abundant in the two basal samples (HAl and 

HA2) and rare in sample HAS, from the Hamstead Corbula beds, 

Hamstead Hill. The figured specimens are from sample dAl. 

Remarks:- 	In the Oligocene material from the Isle of igrt, 

the species occur/8 in a very fragmentary state ;  the coiled 

planispiral portion being usually found preserved. From a 

total of over 600 speciNens, only 3 or 4 were complete; 

were it not for these, this species might nave been mistaken 

for a Haplophragmaidta. 



Family: VALVaLiiii-DAL. 
SubfAmily: Valvulininae. 

Genus: Clavulina d'Orbigny, 1826. 
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Clavulina angularis d'Orbigny. 

Clavulina  angularis d'Orbigny, 1826, Ann. Sci. i'at., Vol.?, 

).253, No.2, p1.12, fig.?. 

Clavulina angularis Cushman, 1937, Cush.Lab. Foram. Res., 

Spec.Publ. N0.8, 2.19, p1.2, figs. 2-33. (et.syn). 

Description:- Test elongate, nearly 4 times as lonk,  as 

broad; earlier portion triserial, later uniserial, 

triangular in transverse section throaghout, except the 

last 2-3 chambers which are rounded ano slightly inflated, 

chambers distinct, 9 in uniserial portion; sutures distinct, 

depresred, much more so in the last portion; wall finely 

arenaceous, smoothly finished, aperture terminal, large, with 

a prominent projecting tooth. 
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Dimension:- Length 1.6 mm; breadth 0.37 mm. 

Digtribution:- The type specimens of the species were 

from the coast of Corsica, in the Mediterranean. Similar 

forms have also been reported from the Pliocene and Oligocene 

of Italy. Allix (1930) records it from the diddle Oligocene 

of Chaussamairie, France. Heron-Allen and 1arland (Halkyard$  

1918) record it from the Eocene marls of Biarritz, France, but 

it is doubtful if this and other records are the same as 

d'Orbigny's species, as most of them are unaccompanied by 

figures or descriptions. 

This species is apparently rare, and only single 

specimens were found in samples W8 and W16, from the Brocken-

hurst beds, Middle Headon, Whitecliff Bay. The figured 

specimen is from sample W8. 
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Eagily: MILIOLIDAE. 
Genus: giliolinallg Wiesner, 1931. 

	  oblonga (1:x4ntagu). 

Vermiculam oblongum Aontaga, 1803, Test. Brit., p.522, 

p1.14, fig.9. 

Triloculina oblonga (Z,ontaga) d'Orbigny, 1826, Ann.5'ci.Nat. 

vol.?, p.300, No.16, Mocthes No.96. 

Miliolina oblonga (Montagu) Terrigi, 1880, Atti Accad.Pont. 

1aovi Liricei, vol.33, p.51, p1.1, fig.2. 

Trilocalina oblong? (Montagu) Cushman, 1921 (1922), Contr. 

Janad. Biol., p.15. 

1i neUa oblongs (.:ontaga) Cushman, 1040, Foraminifera, 
their Classification and Economic use. 

,assachasetts, p.163, p1.15, figs.6a-c. 

42. 
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Deacriptieni- Test small, elongate, somewhat oblong in shape, 

slightly compressed, periphery broadly rounded in end view; 

shell usually quinqueloculine but, !Jay be triloculine also, 

chambers somewhat inflated, last chanber broadest near the 

basal end; satires distinct, deressed, arcuate, wall smooth, 

calcareous, imperforate, occasionally somewhat translucent; 

aperture large, somewhat oblique, with usually a large flat 

plate-like tooth. 

Figures I to 3 represent serial transverse sections. 

Dimensions:- Length 0.20 - 0.5a' 	.; breadth 0.11 - 0.34 mm.; 

thickness- 0.14 am. 

DisIribation:- The type specimens of the species were from 

the Recent shore sand at Sallombe Bay, Devonshire, England. 

The species has a wide geographical distribution, and accord-

ing to Brady (1884), it occurs in every part of the world. 

The following are some of the more important records from the 

present-day seas:- Cushman (1929), from the Atlantic Ocean, 

Cush'nan (1244), off at.Desert, New England Coast; 6rady, 

Parker & Jones (1888), off Abrohlo bank; Cushman (1932),  

from several 'Albatross' stations in the Pacific; ivatland 

(1232), from the Southern Californian region; Heron-Allen and. 

Earland (1914-15), off Kerirnba Archipelago, Last Africa. 

Earland (1932,-34, -36) and Heron-Allen and Lariand (1922) 

record the species from several localities in the Antarctic 

Ocean. 	It has also been recorded by several authors from 

around the British Isles - Brady (1865), off Northumberland 
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and Durham; Balkwill e Wr 	(l385), off Dublin, Irish 

3eag Brady. 	(1837), several localities; Heron-Allen and 

earland (1916a), south-coast of Cornwall; west coast of 

Scotland (1916b) and off Plymouth (19:30). 	Cudaman(1949) 

records the species from off the Belgian coast. 

In the Fossil state, the species has been recorded 

from the London Clay (vide Brady, 1884). Its range is 

probably Eocene to Recent. 

It is rare in a few samples from the Middle Headon beds 

of Headon Hill and Colwell Bay, but fairly common in sample 

W15, from the Whitecliff Bay section. 	It is rare to common 

in all samples from the Bembridge Oyster beds, and is 

irregularly distributed in the Haenstead Corjula beds. 

Figured specimens are from sample W151  Whitecliff Bay. 

Remares:- 	Brady's 'Jhallerrger  specimens (1884) of eiiliolina 

oblong were examined at the British eluseum (Natural History), 

but these are not typical of the species. 	The test is very 

elongate and the tooth is small, bifid. They probably 

represent a different species. 

Discussion:- 	In the Isle of ight Oligocene material, the 

tooth is almost invariably broken or imperfectly developed. 

The stouter varieties approach M.stiptunua (Montagu). It is 

doubtful if the new genus Triloculinpil  Riccio (1950) is 

valid, as there is no real boundary between the triloculine 

and quinqueloculine forms. 
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Gen: 	inQeloQi 	 c",rbi'my, 1326

C 
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Quinoueloculina bicarinata d'0rbigny. 

Quinqueloculina bicarinata  d'Orbigny, 1826, Ann. Sci. 

vol. 7. p.202, No.35. 
Quinquelocialina  tIcarinrAf a Cushman, 1945, Cush. Lab. Foram. lies., 

Spec. IDubl.No.13, p.16, p1.21  fig.9; p1.4, fig.2 (et Ayn). 

Dqqcription:- Test minute, slightly longer than broad, 
almost oval in front view, somewhat rectangular in cross 
section, periphery bicarinate, subacute; chambers 5, ra)id1y 
increasing in size, the last two occupy more than 2/3 of the 
test; sutures distinct, slightly depressed, wall calcareous, 
smooth, imperforate; aperture fairly large, somewhat oval in 
shape, with a simple tooth. 

DimensLons:- Length 0.25 mm.; breadth 0.20 ram.; 
thickness 0.16 mm. 
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Distribution:- 	D'Orbigny's types were from the Adriatic 

Sea, near Rimini, and from the Pliocene at pastel Arquato, 

Italy. 	Terquem (1878), recorded this species from the 

Pliocene of the Isle of Rhodes. 

A few specimens (one of which is figured here) 

referable to this species were found in sample V15 from the 

Brockenhurst beds, hitecliff iSay. 
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c)uinqueloculina tnoressa Reuss var.cognata 
(Bornemann) 

2ainguslamilina_cogLata Bornemann, 1855, Deutsch Geol. Ges., 

eitschr, vol.?, Lo.21  p.250, )1.19, figs. 7a-c. 

	imiatssa Reuss var. cQgnata (Bornemann) 

Hagn and H51z1, 1952, Geologies Bavarica, Bayer.Geol. 

Landesamt. No.10, p.87. 

Description:- Test of medium size, slightly longer than 

broad, somewhat oval in front view; roughly triangular in 

cross section, periphery broadly rounded, with convex slues, 

one side being more so than the others, sometimes even flat; 

chambers distinct, rapidly increasing in size; sutures uistinct, 

depressed; wall with somewhat roughened appearance; aperture 

isrs7e, circular, with a stout bifid tooth. 

Figure d'is a transverse section. 
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Dimengieps:- Length 0.30 - 0.71 met.; breeeth 0.25 - 0.60 mm.; 

thickness 0.18 - 0.50 mm. 

Dieeribetion:- Borneo 	originally described the species 

from the Middle Oligocene, Septarienthon, of Hermsdorf, Germany. 

Paalzow's figeres (1924) of e.imeregea Reuss, from Cerithien 

sands of Offenbach, aeeear to be identical with the present 

species. Weber (193?-39) records it from the Middle Oligocene 

of D9rnstadt and Heidelberg. 

The species is restricted to the Brockenhurst beds, 

Whitecliff Bay, where it is rare to common in three samples 

(W15, 422, W33). 	The figured specimens are from sample W15. 

Remarks :- The Isle of Wight specimens are identical with 

topotype specimens from the Middle Oligocene of Hermsdorf, 

Germany, kindly lent by Dr. erbert Hagn of Munich University. 

The variety is closely releted to the typical species 

aid no evidence of dimorphism was noticed. 

The specimens are apparently all magalospheric. 
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Quinocu 	pertus4 Terquem. 

linquelaculinA Qertuaa Terquem, 1882, Am.Soc.(1401. 
France, s4r.3, vo],2, p.183, p1.20, figs. 5a-c. 

9ainquelocalina pertuAA Le Calvez, 1947, Serv.Carte ueol. 

Am., Paris, 1, p.13, p1.1, figs.16-18 (et syn.. 

Description :- Test of media1 size, elongate, slightly more 
than twice as long as broad, periphery broadly rounded, basal 
end slightly projecting, apertural and projected into a 
neck; chambers elongate, slightly inflated; sutures distinct )  
depressed, carved; wall smooth, except for minute lozenge-

shaped depressions arranged over the test in an oblique 
pattern; aperture at the end of a neck, circular, with a 
faint lip tooth simple )  somewhat elevate. 
Dimeni5ionAl- Length 0.34 - 0.62 mm.; breadth 0.18 - 0.32 mm.; 

thickness 0.14 - 0.25 mm. 



Distribution : 	Temuem's typee were from the Middle .tocene 

in the vicinity of Paris, France. 	Le Calvez (1947))  records 

it from the following localities:- Villiers - Saint 

Frederic, near Evreux, 	Mecringes)  near 1,eaux)  Seine 

et Marne: and Septeuil, near Mantes)  Seine et Oise, France. 

A few specimens r'efera'ole to this species were 

found in sample W15, from the Erockenhurst beds)  ,4hiueciiff 

Bay, and one of them is figured here. 

Remarks:- In the Oligocene specimenF from the isle of 

  

Wight, the lozenge-shaped depressions are not so pronounced 

as in the .aocene specimens from the Paris Basin. 
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Quinoueloculina Juleana d'Orbigny. 

Quinqueloculina j.uleana d'Orbigny, 1846, Foram. Foss. Bassin 

Tert. Vienne, p.298, p1.20, figs. 1-3. 

? Quinqueloculina contort  A d'Orbigny, 1846, ibid., p.298, p1. 

20, figs.4-6. 

Alginqueloculina mariae  d'Orbigny, 1846, 04.,  p.300, p1. 

20, figs.13-15. 

Quinquelopulina rugosa Marks, 1951, Contr. Cush. Found. Foram. 

Res., vol.2, pt.2, p.39, partim, (non d'Orbigny, 1826; 

Fornasini)  1905; Cushman, 1945.). 

Description:- Test fairly large, about twice as long as 

broad, somewhat rectangular in cross section)  basal end 

projecting, rounded, apertural end projecting into a short 

neck; periphery bicarinate, with acute margins in adult 

51. 
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specimens; chambers somewhat infIlted; sutures distinct, 

depressed; wall smoottc, thick, imperforate; aperture 

large, circular, with a single simple tooth. 	 The species 

shows considerable variationl  especially in the peripheral 

keels and the length of the necks (see Plate IX, figs. a - d). 

In the $oung forms, the peripheral margins are less acute and 

slightly cc.)nca ve 
	With growth, however, the margins become 

more acute and in the adult specimens, there are two distinct 

keels, with concave sides. 	All intermediate forms between 

the young an adult stages were observed. Occasionally in 

some specimens, one peripheral keel is not well developed. 

Thin sections of these two contrasted types do not show any 

evidence of dimorphism. 	Figures I to 6 (Plate IX) daow 

serial transverse sections. 

Dimensions :- Length 0.32 - 046 mm.; breadth 0.18 - 0.46 mm. 

thickness 0.10 - 0.27 mm. 

Distribution :- The types of the species were from the 

A.ocene of the Vienna Basin, Austria. The species aas 

also been reported from the Miocene of 3-at, Hungary 

(Karrer, 1863); the Miocene and Oligocene of Magdeburg 

(Franke, 1925); and the :Addle Oligocene of barnstadt and 

Heidelberg, Germany (oeber, 1938-39). 

The species ‘,as found only in one sample (W12) from 

the Brockenhurst beds, Middle Headon, ihitec1iff Bay, 

in which it is very abundant. 
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Discussion • 
	rerkll (locppit.) lumped together a large 

variety of forms ander Quincueloculina rugosa d'OrbignY, 

1826, some of which are definitely not synonmous. 

Q.ruT-roga, from the 2liocene of Castel Arquato, Italy, is 

a very different species from the bicarinate forms 

(.)..badenensis 	0.mariae) recorded. by d'Orbigny from the 

Miocene of the Vienna Basin, Austria. 	The Pliocene species, 

has, as the name implies, a roughened exterior. 	This is 

also evident from the descriptions given by Fornasini (1905, 

p.66) and Cushman (1945)1).16). 	The Miocene species (as 

figured by d'Orbigny), however, appear to be smooth. Cushman 

states with reference to 2.ruggg0, (oo.cit. p.17), "There are 

numerous other records from various regions, evidently not 

all of the same species, 	Fornasini's figures are re-

produced on our plate and a topotype specimen figured. 

The angles are not as definitely ridged as in Fornasini's 

figures but it has been shown many times that these tracings 

are not accurate in all details. The surface is slightly 

roughened". - Cushman's figures of a topotype secimen 

p1.2, figs.15a,b) show a fairly large species, 

without any definite neck, and with faint ribs over some 

chambers. This last character is not apparent in 

d'Orbigny's figures. 	Marks does not mention having 

examined topotype specimens of llyugosa, and it is there- 

fore presumed that he did not do so. 	The type specimens 

of the species, however, have been lost (vide d'Orbigny's 
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Index Cards issued by the Laboratoire de MicropalAion-

tologie, Institut Frangais du P&troie, Paris). 

Although topotype specimens were not available, it 

is quite convincing from Cushman's figures, that (:).rugosa 

from the i'liocene, is not the same as the bicarinate Miocene 

species (.bsdehen is - :4.mariae), referred to in Marks' 

synonymy. 

Another important )oint which e-iarks seems to have 

overlooked, is the fact, that :,!_rugega (1826), though the 

older name, was a nomen nudum until figured by Fornasini in 

1905, and therefore caanot have priority over the i,diocene 

species (d'Orbigny, 1346) referred to above. 

lebadenensis d'Orbigny (1846,p.299, p1.20, figs.lo-lZ) 

is a stouter for:, without any neck, and is most probably 

a different species. 	The type specimens of this species 

are figured in d'Orbigny's Index Cards, issued by the 

Laboratoire de Micropal6ontologie, Institut Frangais du 

1Jetrole, 

J„rodolohinq d'Orbigny (oe.cit., p.299, p1.20, figs.7-9) 

has three distinct keels and is therefore omitted from the 

present synonymy. 

lecontorta d'Orbigny (opecit., p.293, p1.20, figs.4-6) 

has no neck and the sides are almost parallel. It appears 

probable that Q.contorta (0.5mm.) is a juvenile form of 

(I.Omm.), and the two are synonymous. (The 

dimensions given are after d'Orbigny.). Should that be 
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the case, the former name would take precedence. However, 

for the present, the Isle of Wight species is called 

Q.Aulggna, as it appears to be closely allied to d'Orbigny's 

figures of the species. 

Le_212ariae d'Orbigny (opi cit.', p.300, p1.20, figs.13-15) 

is apparently a slight variant of Q.Julealla, as it has only 

one keel on one side. A few specimens referable to this 

species were also found in the present material, and come 

within the range of variation of 0.juleana. 
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Llina2eloculina  semiriulum (Linnaeus). 

Seralla  see 	Linnaeus, 1758, Systema Naturae, Edn.10, 

p.786; 176t, ibid., Edn. 12, p.1624; 1783, 

(Gmelin, p.3739. No.2 

J1DouLlyecillna semiDul4m  d'Orbigny, 1826,Ann.Sci.Nat., vol. 

7, p.303, No.44. 
Miliolina  seminul=  Williamson, 1853, Recent Foram.Gt.eritain, 

pp.85,86, p1.7, figs.183-185. 

Miliolina seminulum  Brady, 1834, Rep,- .Voy.Chailener,Zoology, 

vol.9, p.157,figs.6a-c. 
)uincelocuiina seminulum  Cushman,L.17, 

pt.6, p.44, p1.11, fig.2. 

Description :- Test fairly large, about 	times as long as 

broad, somewhat oval in outline, broadest and thickest in ehe 

middle, triangular in cross section, with rounded angles; 

5 chambers visible on the outside, arranged in a regular 

quinqueloculine series; three visible on one side, four on 
the other; sutures distinct, depressed, wall smooth; 

aperture somewhat oval in shape, usually with a simple tooth. 

The species shows an immense range of variation in 

the shape and length of the test, amount of inflation 
of the chambers, and the angularity of the chanbers in 

sectional view. 
Dimenqions  :- Length up to 1.55 mm., breadth 1.0mm., 

thickness 0.62 mm. 
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Distribution :- The type specimens were from the shore 

sand at Rimini, Italy. 	The species also occurs in the 

Pliocene of Castel Arquato, Italy. 

Its distribution in the Oligocene sections of the 

Isle of Wight is irregular. Sometimas the species is only 

represented by a few specimens; in other cases it becomes 

abundant. However, it was found only in the basal parts 

of the Middle Headon beds of Colwell Bay and Whitecliff 

Bay sections, and in 3 samples from the Hamstead Corbula 

beds, Hamstead Hill. The figures specimens are from 

Sample W41, Middle Headon beds, dhitecliff Bay. 

Discussion :- Q.seminulum, as already remarked, is a 

very variable species, and a large number of similar forms 

have been described under different names by various authors. 

Under these circumstances4  it is difficult to give an 

adequate synonymy and an exact distribution. The range of 

the species, however, is Eocene to Recent. Brady (1884,p.157), 

in his synonymy has grouped together a large variety of 

forms, some of which are evidently very different from 

Q.seminulum (Linnaeus). 

Remarks:- 	Brady's Challenger specimens were examined 

at the British Museum (Natural History) and are fairly 

typical of the species. 
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11141g2QvAlina simplex Terquem. 
Quinquelocialina simplex  Terquem, 1882, Iim.3oc.Geol. France, 

vol.2, p.172, p1.18, figs.7-13. 
uinauglo.g.Laina simdlez Le Calvez, 1947, Serv.Carte Ggtol.aom., 

Paris, I, p.13, p1.1, figs.13-15. 

Description:-  Test elongate oval, slightly compresst,c, 
about 2-2i times as long a broad, somewhat triangular 
in cross section, with rounded periphery and convex slues; 
chambers elongate, 5; sutures 6istinct, slightly deprossec; 

wall smooth, shiny; apertural ena without any neck, aperture 

small, with a single simple tooth. 

Dimensions :- Length 0.16 - 0.4C mm.; breadth 0.10 - 0.23 mm.; 

thickness 0.03 - 0.13 mm. 

Distribution;- Terquem's types of this species were from 
the Middle Eocene of Vaudancourt, Paris Basin, France. 

ode 
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Le Calvez (1947), reports it from the following 

additional localities:- Mgcringes, near Yteaux, Siene et 

1iarne; Fercourt, near Moue le-Chgtel, and Vaudancoart, 

near Chaumon-en-Vexin, Oise. 

The species is very irregularly distributed in the 

Middle Hendon beds; it is rare to common in the .1-litecliff 

Bay section and rare in one sample (C16) from the Colwell Bay 

section. 	It is also rare in one sample (HA3) fm the Ham-

stead CorbuJA beds, Hamstead cliff. The figured specimens 

are from sample W41, Middle Heaton beds, Whitecliff Bay. 

Remarks :- The species is identical with those from the 

Eocene of the Paris Basin (fide Le Calvez, personal 

communication). 



C 
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Quinaueloculina sp.indet. 

DescriDtion 	Test small, compressed, somewhat rectangular 

in end view with rounded sides; chambers elongate, fairly 

rapidly increasing in size; sutures distinct, depressed, 

curved; wall smooth, calcareous, imperforate; aperture 

large, somewhat oval in shape, bordered by a thick lip, 

with a bifid tooth. 

DimenzifIDA :- Length 0.23 - 0.52 ..; breadth 0.14 - 0.26 mm. 

thickness 0.10 - 0.18 an. 

Distrikution :- The species was found only in one sample 

(HAS. ) from the Hamstead Corbula beds, Hamstead Hill, in 

which it is frequent. 



b 
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lqpiroloculina obscurg Cushman and Todd. 

324roloculina obgcura Cushman ei Todd, 1944, Cash. Lab. Foram. 

Res., Sp.i?ubl. Vo.11, p.20, p1.1, fig.8; p1.3, 

figs.22-25  

Descridtion :- Test minute, *2 times ac long as broad, 

periphery slightly concave with sharp thickened angles; 

chambers few, rather indistinct in the earlier stage, the 

last two chambers comprising most of the test; the basal 

end of the last chamber projecting, the apertural end 

extem'iing into a narrow, rather oblique neck; sutures 

distinct slightly depressed; wall smooth; aperture terminal. 

quadrangular, without a tooth. 

Dimensions :- Length 0.37 mm. - 0.46 mm.; breadth 0.20-027 mm. 

thickness 0.11 - 0.16 mm. 
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Distribution :- 	The type specimens of the species 

were from the .x.;:iocene of ix, France. 	A similar form was 

recorded by Terquem (1332) from the Acene of Vaudancourt 

and. Chaussy, France. 

A few specimens referable to this species were 

found in sample 16 from the BrocKienhurst be6s, Middle 

Headon, , itecliff Bay. 
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Genus; Triloculina d'Orbigny, 1826. 

Trilogla1Aa. 	 trigA/D4la (Lamarck). 

i1iJe0 rigon4la Lamarck, 1804, Ann. Mus., vo1.5, p.351, 

ao.3. 

Miliolites cor-anguinum Lamarck., 1804, ibid., p.351, no.2. 

Triloculina trigonula (Lamarck) d'Orbigny, 1826, Ann.Sci. 

Nat., vol.?, p.229, p1.16, figs. 5-9. 

Triloculina augficriaca d'Orbigny, 1846, Foram, Foss. Bassin 

Tert. Vienne, p.275, p1.16, figs.25-27. 

Triloculina gibba d'Orbigny, 1346, ;bid., p.274, p1.16, figs. 

22-24. 

Miliolina trigonula (Lamarck) 4illiamson, 1858, Recent Foram. 

Gt. iliritain, p.84, p1.7, figs. 130-132. 

Triloculina trionula (Lamarck) Cushman, 1917, U.S. Nat. 

Bull. 71, pt.6, p.65, p1.25, fig.3; iviarks, 1901, Contr. 

Cush. Pound. Foram. Res., vol.2, pt.2, p.41 (et ay1-1. 

Description 	Test somewhat longer than broad, 3 chambers 

(with rounded angles) visible in the adult; the last chamber 

overlapping the other two with broadly convex sides; sutures 

distinct, depressed; wall smooth; aperture circular, with 

a short bifid tooth. 

Dimensions :- Length 0.26 - 0.72 mm.; breadth 0.23 - 0.58 mm. 

thickness 0.13 - 0.58 mm. 
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Triloculina trigonula (Lamarck). 



6. 

Digtribution :- Lamarck' s types were from the Bocene 

beds at Crignon, Paris Basin. Identical forms are also 

reported from several other localities in the Paris Basin; 

the Bracklesham and Barton beds of 'whitecliff Bay, Isle at' 

Wight, England; Middle li;ocene of Limburg Province, Holland 

(Van Bellen, 1946); from the Oligocene of Germany at 

'ilagdeburg and Bunde (Franke, 1925) and Darnstadt and 

Heidelberg (weber, 1938-39). 	The species has also been 

reported from the Miocene of the Vienna Basin (d'Orbigny, 

1846; Marks, 151). 

In the recent seas, the species is common in shallow 

waters of temperate zones (fide .:Arks, 1951). 	From around 

the British Isles, the species has been recorded by a number 

of authors - Brady (1865. , 1887); Balkwill and Wright (1885), 

from the Irish Sea; Chaster (1892), off Southport; Heron-Allen 

and Berland (1916a, 1916b, 	1930), from several stations off 

the south coast of Cornwall and west coast of Scot4and. Other 

Recent records are :- Cushman (1926), off Porto ico; (1929), 

from several stations in the Atlantic Ocean; (1932), from 2 

stations in the Pacific Ocean; (1949) off Belgian coast; Heron - 

Alien & Berland (1914-15) from off Kerimba Archipelago; (1922), 

from several stations in the Antarctic Ocean ; Norton (1930), 

from shallow waters of West Indian region; and Natland (l933), 

from the Southern Californian region. 

The species is rare to common in 3 samples from the 

eadon beds at Anitecliff Bay(012015, 0_ wl3). ihe 
figured specimens (a,b)(Plate XI)are from sample W15. 
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Triloculina  sp.cf. consoi4bina  d'Orbigny. 

Description :- Test of medium size, twice as long as 

broad, somewhat triangular in end view, periphery broadly 

rounded; chambers elongate, 2 visible on one side and 3 

on the other, rather indistinct; sutures slightly de-

pressed, curved; wall smooth, calcareous, imperforate; 

aperture large, oval, with a long bifid tooth. 

The species may be questionably referred to 

T. Martina d'Orbigny. 

Dimension 	Length up to 0.46 mm.; breadth 0.23 mm.; 

thickness 0.14 mm. 

lagtribution :- Rare to frequent specimens of this species 

were found in 3 samples (B1, B2 and B4) from the bembridge 

Oyster beds, Alitecliff Bay. 



Family: Mg.iZ1DA.b. 

SubfaMi1X: Lageninae  

Genug: lAgena Walker and Jacob, 1798. 

X70 

Lagena sulcata (Walker and Jacob). 

grpula_iLacena) str1aIa_ailic.ata rotunsaala Walker and boys, 

1784, Testacea minuta rariora. p.2, p1.1, fig.6. 

Seraula_ilgggna) sulcata  Walker and Jacob, 1798, Adam's 

issays, Kanmacher's edn., p.634, p1.14, fig.5. 

Lagena sulcata (Walker and Jacob) Parker and Jones, 1865, 

Philis.Trans., vol.155, p.351. 

Imenglfiglgata (Walker and Jacob) Cushman, 191, U.S. hat. 

Thus ., Bull.71, pt.3$  p.22, p1.9, fig.2 (11_11.y.N. 

Description :- Test single chambered, subglobular, flask- 

  

shaped, with a small neck at the apertural end; wall finely 

perforate, ornamented with numerous raised costae running the 

length of the test and lower portion of the neck; apertural 

end broken. 

Distribution:- The type specimens of the species were from 

the shore sand at Sandwich, Reculver and Sheppey Island, Kent, 

England. 	it has a wide geographical range, and has been 
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recorded by numerous aAhors from the present-day seas. 

In the Fossil state, it has been recorded from the Post-

Glacial deposits of Lnglanc (MacFadyen, several papers); 

Pliocene Crag of ngland (Parker, jones Brady, 1866-97); 

Miocene of the Vienna i3asin, Austria (larks, 1b1); 

Oligocene of Mergel (Klahn, 1915); Middle Oligocene of 

Hermsdorf, Germany and Sub-Alpine Molasse (Hagn 

1962); and Gault of Kent (Khan, 1960). 

One single specimen referable to this species was 

found in sample EIH1B, from the Middle Headon beds at 

Headon Hill, and is figured here. 



kOLYAORed1N1LA4. 
Subfamil,y: Folymorphininae. 

Gen: Oandlaina d'Orbigny, 1826. 

68. 
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Glandulina laevigata d'Orbigny. 

Nodosarig (Glandulina) lgevigata d'Orbigny, 1826, Ann.Sci.Nat. 

vol.?, p.252, pl.1J, figs.1-3. 

Glandulina laevigata d'Orbigny, 1846, Foram. Foss. Bass. Tert. 

Vienne, p.29, p1.1, figs.4-5. 

ClandJlina laqvigata Cushman and Ozawa, 1930, Proc. U.S. Nat. 

Mus., Vol.77, Art.6, p.143, p1.40, figs.lalb. 

Description :- Test minute, fusiform)  pointed at both ends, 

almost circular in transverse section; initial end with 

biserial chambers, later abruptly becoming uniseriai; sutures 

distinct; slightly depressed; wall thin)  translucent; 

aperture radiate. 

The specimen is a megalospheric form. 

Dimensions :- Length 0.2? mm.; diameter 0.16 MM. 

Distribution :- Most of the records refer to forms quite 

different from d'Orbigny's G.laevigalg in which the initial 

end is distinctly biserial. 



D'Orbigny recorded this species from the Adriatic 

Sea, the Tertiaries of Sienna, Italy, and the i.iocene of the 

Vienna Basin, Austria. 	It has also been recorded from the 

i_iocene of Hungary (Karrer, 1363), Oligo-iocene of Tolland 

(ten Dam, 1938); Oligocene of Cer.Aany at the following 

localities :- Zetzeit (,lahn, 1915), elbach and Offenbach 

(Spandel, 1909), Pietzpuhl (Reuss, 1370) and ;Ilagdebarg, 

(Franke, 1925); SubAlpine Liolasse of bavaria (Hagn neilza, 

195.4; and from the Barton beds, Eocene, of the Haaipshire 

Basin, England. From the present-day seas, Cushman records 

the species from the pacific Ocean (1913,-27, -33) and 

Atlantic Ocean (102,). 	Earland (1934, -36) and Heron-Allen 

b;arland (1922) record it from several stations in the 

Antarctic Ocean. 	Brady (1884) recorded the species from 

the Atlantic, ?acific and Southern Oceans, and also from the 

Red Sea. 	.;right (1391) records it off the South-viest 

of Ireland. 

A single specimen of the species was found in sample 

4 13, from the Brockenhurst beds, i4iddle Headon, ahitecliff 

Bay. 

6. 



Genus: Globulina d'Orbigny, 1839. 
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Globulina auLu (jones). 

iiolymorphina ampulla Jones, 1852, uart.jourh. Geol. 5oc. 

p.267, p1.16, fig.14. 

gibLa c'Orbigny varAkilgil]Fk Barrows and 

Holland, l897, i'roc. Geol. Assoc., vol.15, p.46, p1.2, 

fig.14. 

Globulina ampalla (6ones) Cushman and Ozawa, 10"' 
	

1-Toc.U.S.Lat. 

vol.77, Art.6, p.79, p1.3.9, fiEs.9a-c. (el; sin); 

(non vidi  Guttulina nitida  d'Orbigny, 1326; Fornasini, 
19u1). 

Description :- Test subglobular, almost circular in trans-

verse section, both apertural and initial end pointed; chambers 

few; sutures ;epressed, more so near the initial end; wall 

thin; aperture radiate. 

Dimensions :- Length 0.25 ail.; diameter 0.18 mm. 
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Distribution 4- The types of this species were from the 

Lower Eocene (Thanetian) Thanet sands, Pegwell Eay, England. 

Other records of this species are from the i'ocene of France 

at Parnes (Les Baves) ald Vaudancourt (fide Cushman & Ozawa, 

locls11.). One specimen referable to this species was 

found in sample 49 from the Brockennurst beds, laddle Aeadon, 

Whitecliff Bay. 

Remark 	The type specimens of PolYM=dilina  ampulla Jones, 

1852, were examined at the British Museum, Natural History 

(Cat.No,a239). Of the five specimens mounted in the type 

slide, the one on the extreme left is not a polymorphinid 

at all, but probably a Rotalia; specimen number 2 (from 

left) is probabJr an oatracod. 	The other three specimens 

have been damaged. and are hardly utilisable. 	The identi- 

fication is based on the figures given by Cushman and Ozawa 

iloc.eit.). 
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Globulin gibba d'Orbigny. 

	LalObulina) gibba d'Orbigny, 1326, Ann.lci.ziat.)  

vol.?, p.266, 1;0.10, Modeles No.63)  

Globulina gibba d'Orbigny, 1346, Foram. Foss. Bass. 

Tert.Vienne, p.227, p1.13, figs.13-14. 

Polymor,diliDa  (Globulins) giltha (d'Orbigny) LgEer, I8b7, Neuss 

Jahrb. 	Jahrg, p.2, p1.13, figs.1-4. 

Polymorithina_gibba (d'Orbigny) Brady )  Parker anu Jones, 1370, 

'2raas. Linn. Soc., vol.27 )  p.216, p1.39, figs. 2a)b. 

Gutt,Ilina_Laistbulinal gibba  (d'Orbigny) Cushman, 1926 )  Bull. 

Soc.Sci.Seine-et-oise, sr2, vol.9, p.50, p1.1, 

figs.4a-c and 5alb. 

Globalina_gibba (d'Orbigny) Cush.nan ants uzawa, 1930, Proc. 

U.S.Nat. ,Las.)  vol.??, Art.6)  p.60, p1.16, figs.1-4 

(et.syn.). 



Description :- Test globular, almost circular in cross 
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section; chambers few, arranged in a triserial series; 

Sut.ires flush, clear; wall smooth, thick and translucent, 

aperture radiate. 

Dimensiuns Length 0.32 - 0.44 mm.; diameter 0.25 - 0.39 mm. 

  

Distribution 	Globulina  gibba  is a cosmopolitan species, 

and hx been recorded from all formations ranging from 

Eocene to Recent. 	The records from Idesozoic deposits are 

not correct (fide Cushman and Ozawa, loc.cit.). d'OrbignY 

first described the species from Recent snore sand. at Rimini, 

Italy and fossil specimens from Castel Arquato, Italy. 

Other records of this species are from: - 

Eocene of France at Vaudancourt, Chaussy, Parnes (Les Ayes), 

Bracklesham beds, Alitecliff Bay, isle of Wight, England; and 

also Eocene of Belgium, Germany, Italy and Holland; Oligocene 

of Germany at Ahnatal, near Cassel, Hermsdorf near Berlin, 

Egisheim, Lattdorf; .iocene of the Vienna Basin, Austria; 

and also of France, Hungary, Germany and Holland; Pliocene 

Crag of Sutton, England; Antwerp Crag, Belgium and Castel 

Arquato, Italy; Recent from Mediterranean and South-west of 

Ireland. 

It is rare to frequent in 4 samples from the Middle 

Headon beds at Whitecliff Bay (samples W8, Wl2, 	l5 and Wl7), 

the figured specimens being from sample W8. 
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Globulina  Bibb d'Orbigny var. tuberculata (d'Orbigny). 
Globulina_t4berclUala d'Orbigny, 1846, Foram. Foss. Liass.Tert. 

Vienne, p.230)  p1.13)  figs.211 22. 
Polamoralina—Lalcballag)  tuLAXCL:41a14 ( d' Orbigny) Lgger)  1857 )  

Neues Jahrb. 	Jahrg)  p.292, p1.14, figs.718. 
Wymorphina tuberculata (d'Orbigny) Brady )  Parker and Jones, 

1870, Trans.Linn.Soc., vol.27)  p.242, p1.41)  figs.36a)d. 
Globullma_gibba d'Orbigny var. tuberculata (C'Orbgny) 

Cushman and Ozawal  1930, Proc.U.S.Nat. ius., vol.77, 
Art.61  p.68, p1.17, figs.6,7 (et ayn). 

Description :- The variety differs from the typical form 
in having small tubercles scattered irregularly over the 

test. 
Dimensions:- Length 0.27 mm.; diameter 0.20 mm. 

74. 
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Distribution:- The type specimens of the variety wre from 

the Miocene of Baden, Vienna Basin, Austria. 	Similar forms 

are also recorded. from the Pliocene. Crag of Sutton, Lngland; 

Castel, Arquato, Italy ; Miocene of Hungary at Kostej, Banat, 

and of France at Helvetian, Salles, Moulin du Minoy, etc.; 

Upper Oligocene of Germany at Ahnatal, near Cassel; Eocene 

of Germany and France. 

Only one specimen referable to this species was found in 

sample W8 from the Middle Headon beds at Whitecliff Bay, 

and is figured here. 
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Globulins  inaequalis  Reuss. 
Globulin   transluoida  d'Orbigny (nomen nudum), 1826, 

Ann.Sci.Nat., vol17, p.267, No.25. 
Globulins   inaeoualis  Reuss, 1850, Denkschr.K.Akad. 

vol.1, p.377, p1.48, fig.9. 

21212L1.11Ma_iliaaLpialiA Cushman and Ozawa, 1930, Proc.U.S.Nat. 
vol.77, Art.6, p.73, pi.13, figs.2-4 (et 	 

Description  :- Test oval, tapering towards the apex, somewhat 
compressed, chambers slightly overlapping; sutures distinct, 
very slightly depressed; wall smooth, thin; aperture radiate. 

Dimensions :_ Length 0.14 - 0.37 mm. •1  breadth 0.11 - 0.30 mm.; 
thickness 0.10 - 0.25 mm. 
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Distribution :- Reuss first described the species from the 

ioceae of Gerraany.  and later recorded it under various names 

from several Oligocene localities in Germany. Other records 

are from the llowing localities:- - Recent shore sand)  

Rimini, Italy; Pliocene Crag of Sutton, Englamd; Iliocene of 

France (several localities), Vienna Basin, Austria, dungary, 

etc.)  Oligocene of France at Jeurs (Seine et Oise); Eocene of 

France at Grignon, Chaussy and Damery; Bracklesham beds at 

Whitecliff Bay, Isle of 'i,:ight; Thanet sands of Pegwell Bay, 

Ehgland; and also 1ocene of Belgium, Germany and Hung ry, etc.. 

The species was found only in 4 samples from the 

base of the Middle Headon beds, Whitecliff Bay (sample 

8, 49, W12 and W15). 	Rare to frequent in occurrence. 

Remarks:- alabullna  trapA1u0si$% d'Orbigny, 1826, although 

the older nkvle, was a nomen nudui until figured by Terqutm 

in 1882 and later by Fornasini in 1W1, and therefore cannot 

have priority over Reuss' species. 

The species is closely related to G.giblia, but differs 

from it in the slightly oblong shape and the ami>resied test. 
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Clobulina spiel. minuta (lioemer). 

22.10:florphina minuta Roemer, 1833, Neues J ahrb. 

Jahrg, p.336, p1.3, fig.35. 

Globulins  minuta (Roemer) Cushman and Ozawa, 1930, Proc. 

U.S.Nat. Mus., vol.77, Art.6, p.82, d1.20, figs.3,4. 

A. few sdecimens from the Middle Headon beds at 

4hitec1iff bay (samples 3, W9 and W29) may be questionably 

referred to this species. 

Dimensions :- 	Length 0.23 - 0.27 wil.; breath 0.11 - 0.14 ma.; 

thickness' 0.09 - 0.11 mm. 



Genus: Guttulina d'Urbigny, 1839. 

79 . 
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Guttulina austriaca d'Orbigny. 

Guttuliza 4u8kriac4  d'Orbigny, 1846, Foram.Foss.i3ass.Tert. 

Vienne, p.223, p1.12, figs.23-25. 

Guttulina austriaca Cushman and Ozawa, 1930, Proc.U.S.Nat. 

s., w)1.77, Art.6, p.29, p1.4, figs.3-5 (et.szn. 

Descriotion :- Test elongate, somewhat fusiform, initial end 

rounded, apertural end pointed; chambers clavate, embracing, 

each succeeding one much removed from the base; sutures 

distinct, depressed; wall snooth, very finely perforate; 

aperture radiate. 

DimensLons 	Length 0.51 mm.; diameter 0.20 mm. 
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DistribuSdon 	The type specimens of the species were from 

the Liocene of Vienna Basin, Austria. 	IL is also repor,ed 

from decent shore sand, Rimini, Italy; Miocene of Castel 

Arquato, Italy; and Antwerp Crag, Belgium; Oligocene of 

Germany at the following localities ;- Ahnatal near Cassel, 

Flonheim, Mainz Basin, Lattorf and Pietzpuhl; oligo- 

„Iiocene of Holland; SubAlpine ,00lasse of Bavaria; and Eocene 

of s-aris Basin and Belgium. 

Only one specimen referable to this species was 

found in sample 110, from the Hamstead Corbula beds, 

Hamsteed cliff. 
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Guttulina bulloides (Reuss). 

Globulin bulloides Reuss )  1861(1362), Sitzungsber d.k. 

Akad. Wiss. ien, vol.44, A.l, p.318, p1.3, fig.4. 
Guttulina  bulloidu Terquem CO 1873, Am.Soc.Geol.France, 

ser.3, vol.1, p.47, )1.4(9), figs.27a.b; (Reuss) 

Cushman and Ozawa, 1930, Proc. U.S.Nat.us., vol. ii, 

Art.6, p.23, Ia.', figs.718 

Description :- Test subglobular, base broadly rounded, 

apertural end less so; chambers inflated, last one rounded 

and much removed from the bassi sutures depressed distinct; 

wall smooth; aperture radiate. 

Dimensions  :- Length 0.27 - 0.42 mm.; breadth 0.23 - 0.42 mm.; 
thickness 0.20 - 0.34 mm. 

Distribution :- The species has been reported from the 

  

iviiocene beds of several localities in France, ILIngar.,/ and 

Holland, and also the .:)1.igocene of Holland (ten Dam,16/. 

The type specimens, however, were from the Cretaceous of 

Maestricht. 



Single specimens referable to this species were 

found in the ]Ziddle Headon hes at Whitecliff Bay aad 

Headon Hill (samples W12 and HH8 respectively). The 

figured specimen is from sample W12. 

82. 
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Guttulina irregularis (d'Orbigny). 

Globulina irregularis d'Orbigny, 1846, Foram.Foss.iiass. 

Tert. Vienne, p.226, p1.13, figs.9,10. 

Guttulina irreglaris (d'Orbigny) Cushman and Ozawa, 1930, 

13roc.U.3.Waus., vol.77)  Art.6, p.25, pl.3, figs.4,5; 

p1.7, figs.1)2.  

Description :- Test oval, with somewhat triangular outline, 

less so in the young forms)  triangular in cross section with 

rounded angles; chambers embracing, very little inflated, 

each coming down to the base and arranged in a typical 

'quinqueloculine' series; sutures slightly depressed; 

wall smooth anO thick; aertdre radiate. 

Dimensions :- Length 0.23 - 0.48.; breadth 0.13 - 0.45.; 

thickness 0.14 - 0.38 mm. 
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Distribution :-• The species, like Globulina  gibba  d'OrbiggY 

has a wide geographical distribution as well us long 

geological range (Cretaceous to Recent). 

Besides the type specimens, which were from the Miocene 

of Vienna Basin, Austria, identical forms are also recorded 

from :- Recent and Pliocene of Italy; kAocene of France; 

Oligocene of Germany at the following localities :- 

Ahnatal near Cassel, Flonheim, Mainz Basin, dermsdorf near 

Berlin, Dusseldorf, Lobsann, Lattdorf, SubAlpine Molasce of 

Bavaria, etc. ; Locene of Hungary, Austrin, Italy, France, 

Belgium and Bracklesham Beds, 4hitecliff bay, Isle of 4ight, 

England. 

Rare to frequent specimens were found in sailiples 

(48, 49 and W29) from the Middle Headon beds, 4hitecliff 

Bay. The figured specimens are from sample 48. 



Genus: .Fyrulina d'Orbicrny, 1839. 

85. 
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P/rulna sp.indet. 

The single specimen figured, (the only one found 

ii this material) occurs in sample 1,423 from the iddie 

Readon beds at Whitccliff Bay. 	The sutures are too obscure 

to be of any help in specific determination. 

Dimensions :- Length 0.37 nun. 



Genus: Sigmomorphina Cushman and Ozawa, 1928. 

86. 
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Sippomorphina sp.indet. 

Description 	Test minute, compressed, oval, initial 

end rounded; chambers elongate, embracing, arranged in 

a sigmoid series; sutures curved, distinct, slightly 

depressed; wall thin., smooth; aperture radiate. 

Dimensions :-

thickness J.0 

Distribution 

Length 0.23 mm.; breadth 0.13 aim.; 

Single specimens of this indeterminate 

  

species were found in samples d'9 and 'W12 from the i4iuLae 

deacon beds, Alitecliff Bay. 



Family: NONIONIDAE. 
Genus 4phidium '.1ontfort, 1303. 

87. 
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Eleadium min Hm (Reuss). 

Po ystomella minuta Reuss, 1865, Sitzungsber. d.k.Akad.wies. 

4ien, vo1.50, pt.l, p.478, pi.4 )  figs.6a,b. 

Polystomella discrepans Reuss ibid., p.478, p1.4, figse 7a lb. 

EIphidium minutum (Reuss) Cushman, 1939, U.S.Geol.Surv., 

Prof. Paper 191, p.40 )  p1.10 )  figs.22-25. 

Elphidium minutum (Reuss) Larks, 1951, Contr. Cush. Found. 

Foram. Fes.,vo1.11, pt.2, p.53, p1.6, figs.Ga,b. 

DeseriRtio :- Test minute, wmewhat mmpressed, periphery 

broadly rounded, slightly lobulate, umbilici, depressed; 

chambers 6-9, somewhat laflated; sutures distinct, depressed 

gently curved, retral processes small, indistinct; wall 

finely perforate )  smooth, except for very minute spines over the 

apertural face and n few chambers below it; aperture 

obscured by the ornamentation, but probably a row of pores 

at the base of the apertural face. 
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Dimensions :- Diameter 0.20 - 0.27 mm.; thickness 0.11 - 

0.13 mm. 

Distribution :- Reuss originally described the species from 

the Udper Oligocene of Harleshausen, Diekholzen, and 

Bodenburg, Germany. 	It has also been recorded from the 

Upper Oligocene of Doberg, BUnde (Hosius, 1895), Cassel 

Sands (Reuss, 1865), Germany and the Miocene of the Vienna 

Basin, Austria (Marks, 1951). 

The species is very common in the i;liddle Headon 

beds of Colwell Bay and Headon Hill, where it occurs in 

the majority of the samples. 	In the '4hitecliff Bay section, 

it was founciln three samples from the base of the Bracken-

hurst beds, Middle Headon. The figured specimens are 

from sample HH131  Middle Headon beds, Headon Hill. 



Genus: ilonion i:Iontfort, 1606. 

39. 
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Nonion scaphaO'iciltel and 4o11). 

gg.:41-14 Fichtel and Moll, 1798, Test. Micro., p.105, 

p1.19, figs.d-f. 

Nonionina pQmmunis d'Orbigny, 1846, Foram. Foss. Bass. iert. 

Vienne, p.106, p1.5, figs.7,8 (et auctorum). 

onionina asteris2111, (F. 6... M.) var. scapha  (F. & .) 

Parker and Jones, 1359, Ann. Mag. Nat. Hist., ser.3, 

vol.5, p.5. 

.N9raanina oaapha 	& M.) Brady, 1865, Nat. Hist. '2rans. 

Northumberland and Durham, vol.1, p.106, p1.12, figs. 

lOa,b; 1884, Rept. Voy. Challenger, Zoology, vol.9, 

p.730, p1.109, figs.14,15 (Aon fig.16). 

Nonion scaaum 	Cushman, 1930, U.S. Nat. Mus. 

Bull. 104, p1.7, p.5, p1.2, figs.314 ; Marks)  1951, 

Contr. Cush. Found. Foraul. Res., vol.11, pts2, p.49, 

p1.5, fi s.16a,b (et ayn.). 



Description :- Test planispiral, bilaterally sy4trical, 

90. 

    

somewhat compressed, slightly longer than broad, periphery 

subacute, slightly lobulate; umbilici slightly depressed, 

usually ornamented with small granules; chambers 1,)-12, 

slightly inflated; sutures distinct, depressed, gently 

carved, slightly limbate near the unbilici, wall smooth, 

finely perforate; aperture a low opening at the base of the 

apertural face. 

Dimensions:- Length 0.25 - 0.39 mu.; breadth 0.17 - 0.27 trim.; 

thickness 0.14 - 0.18 mm. 

Distribution :- The type specimens of the species were 

from the Adriatic at Rimini and recorded as fossil in the 

Sienna region, etc., There are many records of this species, 

most of which are unaccompanied by figures or descriptions. 

The range of the species is Locene to Recent. 

Rare to frequent specimens of the species were found in 

two samples (HA6 and 11A7) from the Hamstead Corbula beds, 

Hamstead Hill. 	The figured specimens are from sample HA6. 

Remarks :- The two species IT4oapha and N.commane are here 

considered to be synonymous (fide Larks, L.51, p.49, et.seQ.). 

The Isle of Wight specimens are identical with 6rady's 

Challenger specimens (1334) 1  at the British 'lluseum (Natural 

History). 
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Nonion depressulus (Walker and Jacob). 

Nautilus eDiralis utrinque subumbilicatus 	 Walker 

ald Boys, 1784, Testacea minuta rariora, p 	19, p1.3, 

fig.68. 

Nautilus depressulus Walker and Jacob, 1793, Adam's Essays, 

Kanmacher's edn., p.641, p1.14, fig.32. 

E91112n1Maumbilicatula Williamson (non Walker and jacob), 1853, 

Recent Foram. Gt.Britain, p.97, p1.3, figs.7Q,71. 

Nonionina asterisans (Ficht.& Moll) var. depressula (W. & J.) 

Parker and Jones, 1859, Ann. Mag. Nat. Hist., ser.3, 

vol.4, pp.239, 341. 
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122lystomella crispa  (Linn;) var. (Nonionina) depressula  

Parker and Jones, 1865, Philos. Trans. )  vol.155, p.403, 

p1.14, figs.39a ) b. 
(9A,  T.) 

Nonionina depressulaA  Brady )  1365, Nat. Hist. Trans. 

Northumberland and Durham, vol.1, p.I06 1864, Rept. 

Voy. ghglle4gr, Zoology vol.9, p.725, p1.109, figs.6,7. 

Nonion depressulum 	&.J.) Cushman, 1930, U.S. Nat. 

i3ull.104, pt.7, p.3, p1.1, figs.3-6. 

Description :- Test planispiral, compressed, completely 

involute, periphery lobulate, rounded; umbilici slightly 

depressed, filled with fine granules in the youn forms, 

in the adult forms often with a small knob in adedtion; 

chambers 7-12, inflated; sutures distinct, depressed, curved, 

slightly limbate near the umbilicus; wall thin, smooth, 

finely.  perforate; aperture peripheral, a low arched opening 

at the base of the apertural face. 

The species varies considerably as regards the number of 

chambers, curvature of sutures, and the amount of - umbilical 

ornamentation. The young forms have 7 or 8 chambers, 

gently curved sutures, and little umbilical ornamentation 

(the umbilical knob may sometimesIbe absent), 	The adult 

forms hive 11-13 chambers and the sutures are distinctly 

curved. 	Usually a. distinct umbilical knob is present; the 

periphery is broadly rounded. Ali the intermediate stages 

also occur (see figures c-h). 
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Dimensions:- Diameter 0.14 - 0.30 mm.; thickness 0.08 - 

0.16 mm. 

Distribution :- The type specimens of the species were 

from Reculver, on the north coast of Kent, England. 

Although the species da:', a wide geographical distribution 

in the present-day seas, it is typically developed and 

abundant around the British Isles. Some of the important 

records are:- Brady (1865, 1870 & 1887); balkwill gad 

,iright (1885); aright (1891); Chaster (1892); and Heron-

Allen and Earland (1912, 1916a, 1916b, and 1930). Other 

Recent records are from the Atlantic and Pacific Oceans 

(Brady, 1884; 1••,ady, Parker and Jones, 1388; Cushman, l'e14, 

1930); several localities in the Antarctic Ocean (Earland, 

1933, 1934; Heron-Allen and Earland, 1922); off f.erimba 

Archipelago (Heron-Allen and Earland, 1914,15); oft the 

Belgian coast (Cushman, 1949); West Indian region (Norton, 

1930). liada (1936) records it frem the brackish- and 

normal saline waters in Japan. 

In the fossil state, the species has been recorded 

from the Post - Glacial deposits of ngland (14acFadyen, 

several papers); Tertiaries of Cyprus (Ovey, 1937); and 

Oligocene of -ergel, Germany (.,Llann, 1915). 	at is doubtful 

whether the numerous other references to this species from 

the Locene of Zrance and England are correct. These Locene 

species should probably be ascribed to N•grQ.aixerum (Terquem) 
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which has very large beads in the umbilicus and a wide 

open aperture. 

The species occurs in a large majority of samples 

from the Oligocene materials of the Isle of Wight. 	It 

is more abundant in the shallow-water assemblages of the 

"addle deadon and Bembridge Oyster beds. 

Remarks :- Brady's Challenger specimens (1884) at the 

British ialseum (flatural distory) are typical of the species, 

and are identical with the Oligocene specimens from Lhe 

Isle of Wight. 
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Nonion laeve (d'Orbigny) var.minor-excavata, 
var.nov. 

Diagnosis 	In the variety the sutures are only slightly 

excavated and do not extend to the u3;bo, axiu the surface 

is occasionally ornamented with small granules of shell 

material which run from the periphery to the uppermost pa't 

of the umbo. 

Dimensions :- Diameter 0.20 - 0.41 mu.; thickness 0.12 - 

0.19 mm. 

Type material :- Figures (a) and (b) represent the lateral 

and Aripheral aspects respectively of the holotype, from 

sample 412, Brockenhurst bec.s, 4hitecliff Bay. A total of 14 

specimens were collected, distribited among 4 basal samples 

from the BrockenhIrst beds. 	.he diameter of the holotype 

is 0.41 mm., atd thickness 0.19 mm. 
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Type  locality  :- Locality No.5, $hiteclifi tiaj, isle of 

Wight. The types were from the prJcenhurst beds --

chocolate-brown sandy clay. The avociaLed faunule con-

sists dominantly of Cibicideg glsnerianue (d'Orbigny), 

Bitubv10-venerina reticulate Cushman, and Quinquelogullna 

juleana d'Orbigny. 

Geologic Age:- Lower Oligocene, Lattorfian. 

Discussion : - The variety was compared with the typical 

specimens of N.laeve from the Eocene of Criguon, Paris 

Basin. 	The two are closely allied, except that the Eocene 

species has very distinct and strongly depresed sut,Ares 

and prominent umbones. The differences are iairly constant. 

Remark :- The varietal name is derived from the less 

excavated sutures in specimens from the Isle of 016nt. 
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Non 	uMbilicatulus (Walker anu tjacob). 

Nautilus  soiralis umbilicatus  geniculis  sulcatis Walker and 

Boys, 1784, Testacea minuta rariora, p.19, p1.3, fig.69. 

Nautilus 4Mbilicatulus .0,1*.er,aPOH,44S910, 1798, Adam's Essays, 

Kanmacher's edn., p.641, p1.14, fig.34. 

1;onionina affinis Reuss, 1851, Deutsch. Geol. Ges., 

vol.3, p.72, p1.5, figs.32a,b.(et auctorum). 

Truncatulina lobatula (W. & J.) var. umbilicatula 	t).) 

Parker and Jones, 1859, Ann. Mag. Nat. Hist., ser.3, 

vol.41PA3391  341. 

Polystomella crispa (Linn) var. (Nonioning)  umbilicatula 

Parker and Jones, 1865, Philos. Trans., vol.156, p.405, 

p1.14, figs.42a,b 	p1.17, figs.58,59. 

Nonninuumbi1icau1a (Lontagu) Brady, 1865, iat. Hist. Trans. 

Northumberland anu alrham, vol.1, p.106 ; 1884, Rept. 

Voy. Cllaj4epggr, Zoology, vol.9, p.726, p1.109, figs.3,9, 

Hanlon gmbilicatulum (Montagu) Gushman, 1928, Cush. Lab. Foram. 

Res., Specl. Publ. No.1, p.202, p1.27, figs.3a,b. 
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Nonion? umbilicatuluM (W. & J.) Cushman, 1930, U.S. Nat. 

Mus" Bull. 104, pt.7, p.2, p1.1, figs.la,b. 

Description :- Test planispiral, compressedl  periphery 

rounded, usually entire, very slightly lobulate, if at all, 

umbilici deeply sunk, with a flush border of clear shell 

material, unornamented; chambers 8-10, of uniform shape 

throughout, progressively increasing in size; sutures 

distinct, flush with the surface, limbate, the broadest 

part towards the umbilical end, thence thinning towards 

the periphery, gently curved; wall thin, smooth, rather 

coarsely perforate; aperture peripheral, a low arched 

opening below the apertural face. 

Dimensions :- Diameter 0.14 - 0.34 mm. thickness u.08 - 0.18mm. 

Distribution :- The type specimens of the species were 

from Recent shore sand, Sandwich, Kent, '.6ngland. The 

species is apparently very common and cosmopolitan in the 

present-day seas. Some of the important records from 

around the British Isles are :- Brady (1865,1887); Wright 

(1891), Chaster (1892); Heron-Allen and Earland (1916a, 

1916b, 1930). Brady (1884) recorded the species from 

several stations in the Atlantic, Pacific and Southern 

Oceans, the Mediterranean and the Red Sea; Brady, Parker 

and Jones (1888), from off Abrohlos Bank; Cushman (1914, 

1927), from several stations in the Pacific Ocean, and 

(1930) from the Atlantic Ocean; Earland (1933, 1934) and 
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Heron-Allen and Earland (1222), from several stations in 

the Antarctic Ocean; Parker and Jones (1865), from the 

North Atlantic and Arctic Oceans. 	ieron-Allen and Earland 

(1914-15) also record the species from two stations off 

Kerimba ArcnIpelago, East Africa, while Norton (1930) records 

it from the 4est Indian region. 

The species is long ranging - Eocene to Recent. 

Fossil forms have been reported from sub-recent Fen clay of 

Cambridgeshire and Post-Pliocene of Norway, etc.; 	Pliocene 

of the island of Rhodes (Terquem)  1878); Tertiaries of 

Cyprus (Ovey, 1937); Oligo-Miocene of Holland (ten Dam, 1930); 

Oligocene of Germany (Reuss, op.cit.); Oligocene of the Paris 

Basin (Cushman,1928); Eocene of Biarritz, France)  (Halkyaro, 

1918); and from several localities in England (various 

authors). 

It is rare to common in 4 samples (W8, 49, 412, and 

415) from the Brockenhuret beds, Middle Jeadon, Whitecliff 

Bay. The figured specimen is from sample 415. 

.emarks:- Brady's Challenger specimens (1884), deposited 

  

in the British Museum (Natural History) are fairly typical 

of the species. 

Topotype specimens of N.affinlg (Reussiloc.itl.) 

from the Middle Olipocene of Uermsdorf, Germany, were 

examined. 	These are identical in every respect with tie 

present species. 
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Genus: Lonionella Cushman, 1926. 

a 	 • b 

X 180 

Non onella auricu Heron-Allen and Larland. 
Nonionellg uricu1a lieAon-Allen and Earland, 1930)  Journ. 

Roy. icr. Soc., ser.3, vol.50 Pt.11, p.192, pl.5)  

figs. 6-70. 

17onion111a aaricula 11emn-Allen and i.arlanc: Cushman)  1939, 

U.S. Geol. Surv., Prof. Paper 191, p.2, p1.9)  figs.7-9; 

1944, Cush. Lao. Foram. Res., 3pecl. Publ.1o.12, p.25, 

p1.3)  figs.26,27. 

Description :- Test minute, compressed, periphery rounded; 

dorsally slightly evolute, with a prominent umbo in the 

centre; ventrl side completely involute, umbilicate; 

chambers distinct, 8-12, fairly rapidly increasing in size 
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as added; sutures distinct)  depressed)  slightly curved; 

wall smooth, finely perforate; aperture a low arched 

opening, at the base of the apertural face, slightly to- 

wards the ventral side. 

Dimensions :- Length 0.14 - 0.25 mm.; breadth 0.11 - U.18 mm.; 

thic4ness 0.07 - 0.11 mm. 

Distribution :- The type specimens of the species were from 

Station 4, off Plymouth)  Devonshire, England. Cushman (1944) 

records it from several shallow-water stations off the kiew 

England coast - Vineyard sound, Buzzards Bay, and Bathing 

Beach. 	It has not previously been reported in the fossil 

state. 

It was found only in the Hamstead .00rbula beds, 

Hamstead Hill, and is common in 3 samples (HA6, HA?, and 

HA9). 

Remarks:- The specimens were compared and found to be 

identical with the type specimens in the British Lluseum 

(Natural History). 
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Family:  Bji141N1iA4 
aUDfaMikV: 111rril1pinatt 

Genus: Balliminella Cushman, 1911. 

a 
	 b 

d 
	 a 

XII 6 

Buliminella carteri, sp.noV. 

?BuI4minella SP.  Cushman and Renz, 1947, Cush.Lab. 

Foram. Res., Specl. Publ. NO.2L, p.23, dl.6, fig.'. 

Diagnosis:- 	Test small, globose, initial end rounded; 

.chambers distinct)  somewhat inflated, 4 to 5 in the last 

whorl which forms more than two thirds of the test; 

sutures distinct, depressed; wall smooth, finely perforate; 

aperture fairly large, comma shaped, with a slight lip. 

The species shows all gradations (see figures a to f) from 

stout varieties (with broadly rounded initial ends) to 

slightly elongate forms (with subacute initial ends). 
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Ilimensiohs:- 	Length 0.11 - 0.20 mm.; diameter 	- 0.19 mm. 

ape material :- The holetype (fiLs.a,b) measures 0.20mm. 

in length, and 0.16 mm, in diameter; from sample HA?, 

Hametead Corbula beds, daTristead Hill. 

Besides the type horizon, the species also occurs in 

the Bembridge Oyster and iddle Headon beds. Over 80 

specimens were collected from several samples, distributed 

among the above mentioned beds. 

Type localitz 	Locality No.3, Hamstead Hill, Isle of 

Wight, England (see Plate VII). 	The type specimens were 

from the Hamstead Corbula beds, forming the uppermost 20ft. 

or so of the Hamstead series, 	The bed is a 8-10 ft.thick, 

stiff bluish-brown clay in which Corbula subpisum J.Sowerby 

is abundant. The associated faanule Wnsists dominantly of 

Buliming spp., Bolivina fagtigia  Cushman, Illyariabilis 

(Williamson), 6DgAlogerina tsnulstriaIa (Reu,s), Virgulina 

sehreibersiane  CZattk, and Pallenia sp.indet. 

glOologi A.ge:- The type specimens were from Middle 

Oligocene, Rupelian. 	The species also occurs in the Lower 

Oligocene, Lattorfian. 

Discussion :- Cushman & Henz (loc cit) figured a somewhat 

similar species from the Oligocene of Trinidad, British 

west Indies, but did not assign any name to it. 	The 

present species may be identical with the Trinidad species. 
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Remarks:- The species is named after Mr. D.J. Carter)  

in recognition of his help and guidance during the 

preparation of this wprk. 
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d 
	 a 

X 110 

Buliminella  elegantissima (d'Orbigny). 

Sulimina  elegantissima d'Orbigny, 1339, Voyage dans 

l'Amerique Jiridionale; Foraminif4res, Strasbourg, 

vol.5, pt.5)  p.51, p1.7, fivs.13,14. 

ilmina elegitntissima d'Orbigny; .6rady, 1884, Rept. Voy. 

Challenger, 4400logy, vol.9, p.402, p1.50, figs.20,22. 

Buliminelia elegantissima (d'Orbigny) Cushman, 1911, U.S.Nat. 

Mua., Bull.71, pt.2, p.89; Cushman and Parker, 1947, 

U.S.Geo1.3urv., Prof. Paper 210-D, p.67, p1.17, 

figs.10-12 (et slim.). 

Description :- Test minute, elongate, closely spirally 

coiled, somewhat fusiform in shape, initial end acutely 

rounded; 2-3 whorls visible, the last one occupying more 

than of the teat; chambers 7-11 in the final whorl, 

elowate along the longer axis of the test, occasionally 

slightly twisted; spiral situres distinct, depressed; wall 

smooth, finely perforate; aperture small, an elongele 

loop-shaped openinv, set in a depression at the top of tne 
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last formed whorl. 

Figures a to e show the range of variation. 

Dimensions:- Length 0.14 - 0.23 mm.; diameter 0.08 

0.11 mm. 

Distribution :- J'Orbigny's type specimens were from 

several localities off the ',iestern coast of South America. 

Brady (1384) records it from several stations off the Falkland 

Islands, South Pacific, and the Nast coast of Australia. 

Other Recent records of the species (excluding the British 

region) are - Cushman (1911), from the acific Ocean, and 

Cushman (1949) off the Belgian coast; Cushman and Parker 

(1931), from the Atlantic coast of South America; Dawson 

(1370), from the Gulf of t.Lawrence; Hada (1936), from 

brackish and normaliMarine waters of eapan; Heron-Allen aid 

arland (1922), from the Antarctic ocean; and Natland (l933), 

from the Southern Californian region. The records from 

around the British isles are - L,rady (1365,1337); Balkwill 

and Wright (1385); Chaster (1892); Heron-Allen and Earland 

(193 1910a,1916b); and Wright (1391). 

In the fossil state it has bee_recorded from the 

Post-Glacial deposits of Cheshire and Lancashire, England 

(Re-Jdo71900) iftefttymm --everal.vaperei and Norway (drosskey 

and Robertson, 1863); Cerithien Sands, Oligocene, of 

Offenbach, Germany (Paalzoilf, 1924); Bracklesham and Barton 

beds, Locene, of the Isle of 'eight, England (Brady, 1884); 
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liocene ilarls of iarritz, France (Ualkyard, 1918). Fossil 

specimens have also been recorded from shore sand at Selsey 

Bill (Heron-Allen and -.Larland, 1909). 

A single specimen of this species was found in sample 

HH137  from the ]Aiddie Headon beds, Headon Hill. 	It becomes 

common., however, in the Bembridge Oyster bees aL "4hitecliff 

Bay, where it was found. in the two basal and upper samples. 

It is rare to common in most of the samples from the Hamstead 

Corbula beds, Hamstead Cliff. 	The figured specimens (a) 

and (b) are from the liembridge Oyster beds (sample Bi). 

Other specimens arc from the Hamstead Corbula beds (sample 

HA7). 
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Buliminsllo striato-punctota (Terquem). X114 
	a 
	

b 

Buliminella striato-punctata (Terquem). 

Bulimina_gtriato-unctata Terquem, 1882, Mem. Soc. Geol. 

France, ser.3, vol.2, d.116, p1.12, fig.19. 

Buliminella striato-punctata (TerqJem) Le Calvez, 1250, Serv. 

Carte 0401. W6m. Paris, ill, p.30, p1.2, fib 
(et ant.). 

Description ;- Test elongate, closely coiled spiral, 2i-3 

times as long as broad, slightly tapering towards the 

rounded end, apertural end broadly rounded; chambers numer-

ous, 4-6 in the final whorl, very slightly inflated; spiral 

sutures distinct, slightly depressed; wall smooth, somewhat 

coarsely perforate, the perforations being usually arranged 

in parallel lines; apertare small, elongate loop-shaped. 

Figures c,d, and e, show various growth stages, e representing 

a young form. 
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Dimensions :- Length 0.22 - 0.46 mm.; diameter 0.11 - 0.14 mm. 

Distribution :- The type specimens of the species were from 

the Calcaire Grossier of Septeuil, Paris Basin, France. 

Identical forms have also been recorded from the Middle Eocene 

at the following localities :- Vaudancourt, Grignon, near 

Versailles, and Seine et Oise. 

The species first appears in the basalpart of the 

Middle Headon beds of Colwell Bay, where it is rare to 

frequent in 7 samples (Cl - C7). 	In the basal part of the 

Bembridge Oyster beds, it is very abundant, but becomes rare 

towards the top. 	Of the specimens figured, (a,b) are from 

the i3embridge Oyster beds and (c to e) from the Liddle 

deadon beds, Colwell Bay. 

RemArks :- The species was compared with topotype speciesins 

from the Eocene of the Paris Basin, snd found to be identical 

with them except that the length of the test is slightly 

less than those from the Paris basin. 
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Subfamily: Bulimihinae. 
Genus: Balimina d'Orbiggy, 1826. 

d 
	 f 

	
9 

X H2 
	

b 

Bulimina coprolithoides Andreae. 

Bulimina .coorolithoides Andreae, 1884, Abhandl. Geol. Spec. 

riarte ElsassLoth., vol.2, pt.3t  p.205, p1.61  fig.4a-d; 

Cushman and Parker, 1947, U.S.Geol. Surv., Prof. Paper 

210-D, p.102, p1.24, figs.9a-c (et syn. 

Description :- Test minute, 1 - 2 times as long as broad, 

initial end rounded; chambers few, somewhat inflated, 

arranged in 2-2 whorls, the last one forming two-thirds of 

the test; sutures distinct, de„)ressed; wall smooth; finely 

perforate; aperture rather broad, loop-shaped, with a 

distinct lip, placed above the junction of the second and 

third chamber. 

The species shows considerable varintiJn in shape, size and 

the amount of inflation of the chambers (see figures a to gi. 

Dimensions:- Length 0.18 - 0.34 mm.; diameter 0.11 - 0.20 mm. 



Distribution :- The type specimens were from the Oligoctlie 

of Alsace, France. 	Similar fonds have also been recorded 

from the Oligocene dr Ormoy and Dax, Seine-et-Oise (uushman, 

1923); Cerithien sands of Offenbach, Germany (Paalzow, 192-i); 

and Eocene clay of Abbadessa Pass, Bologna, Italy (Sella., 1943).  

It is rare to frequent in tae ma,ority of the 

samples from the Aiddle headon beus of Colwell Bay and deadon 

Jill, anc in two samples from the Waitecliff Bay section. 

It is also rare to common in the 2 basal and top samples 

(81, 32, 35 and 86), from the Bembridge oyster beds. It 

becomes very common in the iIamstead Corbula bads of damstead 

Cliff, where it wns found to be present in almost every 

sample. The figured specimens are from sample HA?, 

HaAistead Corbula beds, ,iamstead dill. 

aemarks :- The species is closely allied to B.puoides 

d'Orbigny, from which it is distinguished, however, by the 

cnaracteristic position of the aperture above the jaction 

of the second. and third chamber. 	differences are 

fairly consLamt. 
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a 	 C 

XII2 

	  d'Orbigny. 

BuliminENr_elongata d'Orbigny, 1846 (non 1826) Foram. Foss. 

Bass. Tert. Vienne, p.187, p1.11, figs.I9,20 

Cushman and Parker, 1947, U.S. Geol.Surv., Prof. 

Paper 210-D, p.108, p1.25, figs.14-1? (et  syn.). 

Descript on : Test elongate, more than three times as 

  

long as broad, usually of uniform width throughout, occasion- 

ally slightly tapering in the microspheric forms, initial 

end rather acute; chambers numerous, gradually increasing 

in size, slightly inflated, arranged in 5-6 whorls; sutures 

distinct, depressed, wall smooth, finely perforate; 

aperture elongate, loop-shaped, with a distinct lip. 

Figures a to c show extent of variation. 

Dimensions :- Length 0.26 - 0.63 mm.; diameter J.10 - 

  

0.25 mm. 
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Distribution :- The species is long ranging, occuring from 

Eocene to Recent. 	The type specimens weretfrom the il.A.ocene 

of Mussdorf, Vienna Basin, Austria. 	Identical forms have 

also been recorded from the Miocene of several other 

localities in the Vienna Basin (Marks, 1951). 	Recent 

specimens have been reported from the Adriatic sea, ita4. 

Other records are from the Pliocene Crag of Antwerp, 

Belgium (Reuss, 1864441; Oligocene of Offenbach (Paalzow, 

1924) and Gass (Reuss, 1869), Germany; SubAlpine Molasse 

of Bavaria (Hagn and alzi, 1952); Thanet sands of Pegwell 

Bay (Burrows and Holland, 1897); Eocene of the Paris Basin 

(Terquem, 1882; Le Calvez, 1950), and Biarritz (Halkyard, 

1918). 	It is doubtful if the Cretaceous records refer to 

this species. 

The Recent records of the species are :- Brady (1884), 

from several stations in the South Atlantic; Cushman (1911), 

from the Pacific Ocean and (1922) from the Atlantic Ocean; 

Earland (1934), from the Weddell sea; and Heron-Allen and 

Earland (1916a, 1916b, and 1930) from the south coast of 

England and west coast of Scotland. 

In the Isle of 'Wight material, the species was found in 

most of the samples from the Hamstead Qgrbula beds, Hamstead 

Hill, in which it is frequent to common. The figured 

specimens are from sample HA?. 
Remarks:- Brady's Challenger specimens (1884) were examined 
at the British Museum (Natural History), and appear to 
be fairly typical of the species. 
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Bulimina pupoides d'Orbigny. 

Bulimina 2422ides d'Orbigny, 1346, Foram. Foss. Bass. Tert. 

Vienne)  p.15, p1.11, figs. 11,12 ; Cushman and Parker, 

1947, U.S.Geol. Surv., Prof. Paper 210-D, p.105, p1.25, 

figs.Z-7  

Description :- Test minute, about twice as long as broad, 

initial end subacute to rounded; chambers somewhat inflated, 

numerous, 4-5 in the elongate ones; sutures distinct, 

depressed; wall smooth, finely perforate; aperture elongate, 

loop-shaped with a distinct lip. 

Dimensions :- Length 0.16 - 0.41 mm.; diameter 0.10 - 0.23 mm. 

Distribution :- There are numerous records of this cos- 

  

mopolitan species, which has a long geological range (Iocene 

to Recent). D'Orbigny's types were from the IZiocene of 

Nussorf and Baden)  in the Vienna Basin)  Austria. 	Recent 

specimens have been recorded by several authors from around 

the British isles (Brady, 1865, 1887; Balkwill and '•iright,1885; 
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Chaster, 1892; Heron-Allen and Larland, 1916a, 1916b, 

1930; and Wright, 1891.) 

The species has also been recorded from the Atlantic 

Ocean (Brady, 1824; Cushman, 1922); off Kerimba Archipelago, 

last Africa and Antarctic Ocean (Heron-Allen and garland, 

1914-15, 1922). 	In the fossil state it has been recorded 

from the following localities:- Late Tertiaries of the 

neighbourhood of Rome (Terrigi, 1880), Pleistocene and 

Pliocene of East Anglia, England (acfayden, 1932), Post 

glacial deposits of Cheshire and Lancashire (Heads, 1900), 

Norway )  Scotland and Italy, etc., iiiiocene of Egypt 

(Macfadyen, 1930), Hungary Marrero  1863); Oligocene of 

Offenbach (Paalzow,1924) and Septarienthon of Frankfurt, 

Germany (Andreae, 1894); SubAlpine Molasse, Bavaria (Hagn 

alz1, 1952); Eocene marls of Biarritz, France (Halkyard, 

1918) and several localities in the Paris Basin (Terquem, 

1882). 

The species is rare in one sample from the Harnstead 

Corb11a beds, and frequent in a few samples from the Bembridge 

Oyster beds. 	All the figured specimens are from sample 

HA7. 
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Bulimi simplex Cushman and Parker M  var. colwel,11, var.nov. 

Diagnosis :- Test minute )  more than twice as long as broad, 

tapering towards the rounded initial end )  proloculum fairly 

large; chambers numerous )  inflated)  arranged in a regular 

triserial series in 4-6 whorls, the last few chambers may 

be occasionally irregular; sutures distinct )  depressed; 

wall smooth )  finely perforate, initial 2/3 of the test 

very finely costate; aperture very small, usually in the 

depression at the junction of the last three sutures)  

soewhat 'comlaa' shaped. 

Dimensions :- Length 0.16 - 0.34 mm.; diameter 0.09 - 0.14 mm. 

Type material :- The holotype (figures a ) b) measures 0.2E mm. 

in length, and 0.14 mm. in diameter; from sample CI )  iiiddle 

Headon beds, Colwell 3ay. In all, 13 specimens were collected 

from seven samples from the Colwell Bay section. 

Terquem's types are not utilisable 	fide Le Calvez (1950)  

p.36). 
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Type  locality :- Locality No.2, Colwell Bay, isle of 

Wight - about midway between Colwell and Bramble Chines: 

The species is restricted to 7 samples from the base of the 

Mid431e Headon beds - bluish-green sands and clays - with 

Theodoxua_concavus, Batillaria sp., etc., 	The associated 

faunule consists dominantly of Nonion  depress4us, 

Rotalia viennensis and Ialvulineria  araucang. 

Geologic_agg 	Lo4er Oligocene, Lattorfian. 

Discussion :- The variety differs from the typical form 

in that the initial end is rounded and the wall is very 

finely costate in the earlier portion. 	It is closely 

allied to Bulimina versa  Cushman and Parker, but differs 

from it in (a) the more regular arrangement of the chambers, 

(b) the lack of a basal spine, and (c) the finely perforate 

wall. 

Remarks :- The varietal name is derived from the type' 

locality - Colwell Bay - to which the variety is restricol)d. 
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Genus: Entosolenia Ehrenberg)  1848. 

X 134 

Entosolenia laevigsta (Reus). 

Fissurina_lagyigaIa Reuss )  1849, Denkschr. K-Akad. 	ien)  

va1.1 )  p.363, p1.46)  figs.la l b. 

Lagena laevigata (Reuss) Terrigi )  1880, Atti cad. ront. 

:1uovi Lincei, vol., p.177, p1.1)  fig.6. 
It 	 (Reuss) Cushman)  1-23)  

11111.1041  pt.4, p.28, pl.:), figs.1,2  

Entogolenia laeviftwata (Reuss) Cushman)  1944, Cush. Lab. Foram. 

Rec., Specl. Publ. ,4().12 )  p.23, p1.41  fig.12. 

Description :- Test minute )  single chambered )  bilaterally 

symmetrical )  somewhat pyriform in shape, tapering towards the 

apertaral end, base broadly rounded, the two sides convex, 

periphery subacute; wall smooth, somewhat translucent, 

finely perforate; apertural end slightly drawn out )  acutely 

rounded )  aperture fissarine )  terminal)  a narrow elongate slit 

in tae median line. 

Dimensiong:- Length 0.14 - 0.21 mm.; breadth 0.09 - 0.12 mm. 

thickness0.07 - 0.10 mm. 
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Distribution :- The type specimens of the species were from 

the Miocene of Crinzing, Germany. *identical forms have also 

been recorded from the Eocene of Paris Basin (Terquee,1884 

Le Calvez, 1951) and Biarritz (.1alkyard,1918), France; 

Oligocene of Germany (Reuss, 1870; Spandel, 1909); Miocene 

of the Vienna Basin, Austria (Czjzek, 1848). 

In the present-day seas, the species is common in 

every part of the world (Brady, 1354). It has been recorded 

from several localities around the British Isles (aright, 

1885; Brady, 1837; Chaster, 1992; and Heron-Allen and 

garland, 1916a, 1916b). Records from the Atlantic Ocean 

are given by Brady, Parker and Jones (1888), and Cushman 

(192,, 1944); and from the Pacific Ocean by Cushman (1913). 

Heron-Allen and garland (1922) record the species from deep-

water stations in the Antarctic Ocean. 

Rare to frequent specimens of the species were found 

in 3 samples from the base of the Brockenhurst beds, -Adele 

deadon, 4ihitecliff Bay, and in 2 samples from the base of 

the Hamstead Corbula  beds, Hamstead Hill. The figured 

specimens are from sample HAS, Hamstead Corbula bees. 



~Qf3ffii.ll : Vi r g ul 1n inae .
GeE~ : Bi t ubul og en er 1na Ho ~ e , 19~q.

X 114

~ it~lQg§D~r~~ret1culata Cur-hma •

Bi t ubul og ener i na r e t i c ula t a Cushman , 19 36, Cus h , L ab . Fo r am ,

Res . , Specl . Pub I , ~io . 6 , p . 62 , pl. .8, flg s . 2la, b .

Bi tub .ll og enerina reti c ..iLa t.a Cushman : d a r Ks , 1£:51, ntr .C sn ,

Fo nd , For-ani, ::'e<' . , vol.l . , pt . 2 , p .6l , pl .7 , 1'ig . 17 .

DescriRt i on :- Test f ree, s omem1at compr~ s8 ed, ear~ por t i on

tris eria l , g) me time s obsc ured b surf ac e o r-nament.a t.a on or

gr atly r educ ed, l a ter port ion biserial ; chambe r s somewhat

i nfla ted , 4- 5 pai r s in the biserial portion; s tlt ur es a lmost

stra ight , sl i ghtly oblique to t h e sides ; wal l fine1.t per-

f o rat e , c over ed wi th thick sma l l pr-ot.ub er-auc e a or bumps ;

ap erture me IIha t ter mi nal, elo nga te oop-shap ed with a

dis t i nct Li o ,

Dime nsions: - Le ngth 4 - 0 .34 mm . ; bre~dth 0 .09 - 0 . 14 mm ;

ickne ss 0 . 0 7 - . 11 mm.

Di stribut ion: - 'llh e t ype specimens of t he specie s er e

f r om the Mi oc ene of : ostej, Bana t , Hu nga r y . !.a r k s ( 0 2 . ci
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records it from the Eiocene of the Vienna Basin. 

It is rare to common in almost all the samples from 

the basal 3rockenhurst beds, ,:ohiteclifT Bay. 	The figured 

specimen is from sample 418. 

Remarks:- The Isle of Wight specimens were compared with 

specimens from the Miocene of the Vieille Basin)  Austria 

(kindly lent by Dr. C.. Drooger)  State University, Utrecht)  

dolland) and found to be identical with them. 
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Genus: 3ollvina d'Orbigny, 1839. 

b 

X 112 

Boiivina beyrichi Reuss var.bituminos,g Spandel. 

Licliyina_bgLrichi Reuss var. bituminosa Spandel, 1909, 

Offenbach. Ver. Nat. Bet., c).43-50 (1901-1909), 

p.207, p1.I, fig.14. 
7Bolivina  batgerl  Spandel, 1909, ibid., p.W7 1  p1.1, figs. 

ISa l b. 
Descridtion :- Test fairly compressed, gradually tapering.  

towards the initial end, which nas a prominent and fairly 

large proloculum, periphery subacute to slightly rounded, 

somewhat lobulate; chambers numerous, 7-10 pairs, slightly 

overlapping and inflated, of uniform shape throughout; 

sutures distinct, depressed, not limbate, strongly curved 
and oblique; wall smooth, with a shiny surface, somewhat 
coarsely perforate, aperture a narrow elongate opening, some- 
what virguline. 
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imensions 	Leagth 0.23 - 0.53 mm.; breadth 0.11 - 0.18 mm. 

thickness 0.08 - 0.10 am. 

Distribution :- The type specimens of the species were from 

the Middle Oligocene, iupelton, of the -ainz 3asin, Germany. 

In the present material it is frequent to common in the 

top four samples from the Hamstead Corba4a bens, Hamstead 

Hill. 	The figured specimel, is from sample HA7. 

Discussion :- 	The variety is distinguished from 

B.beyrichi by the more rounded periphery, the more strongly 

curved and oblique sutures, and the lack of spiny projections 

on the margins or the chambers. 
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(A> 

 

 

b 

  

a 

  

me gafosl)heric. MiCrOSPher iC 

Bolivina 	fastigia 	Cushman. X112 

Boiivina fastigia Cushman. 

Bolivina  fastlgia Cushman, 1936, Cush. Lab. Foram. Res., 

Sped. Publ. io.61  p.51, p1.7, figs.17a1b, 1937, 

Cush. Lab. Foram. Hes., Sped. Publ. No.9, p.76, 

p1.9, figs.12-14. 

Descriptipn 	Test minute, 1i - 2 times as long as 

broad, tapering, initial end subacute to rounded, apertural 

end ovate; periphery rhomboid in end view, acute or subacute, 

usually with a distinct keel in the earlier portion; 

chambers distinct, very slightly inflated, if at all, 

5-9 pairs, gradually increasing in size with growth; sutures, 

slightly depressed, limbate, with usually a distinct lobe 

towards the inner margin, straight or gently curved, forming 

an angle of 45° with the peripheral margin; wall finely 
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perforate, with usually a distinct median longitudinal 

ridge and supplementary costae; aperture narrow, an 

elongate U-shaped opening. 

The species occurs in great abundance in the Ha)mstead 

Corbula beds, and a large number of specimens were collected 

to study the range of variation, 	it is evident from the 

figures given (a-& that the species varies considerably, 

both individually and also within the two dimorphic 

generations. None of the chracters (median carina and 

sutures with distinct lobes) stated by Cashman to be dis- 

tinctive of this species, were found to be cdnstant. 	The 

most vatiable characters are the shape of the tests and the 

number of surface costae. 	The megaloapheric forms (figs. 

a-e) are 3a - 2 times as long as broad, tapering, and 

possessing 3 (or less) pairs of chambers. 	Surface 

ornamentation consists usually of a median ridge and 2 or 

3 supplementary costae on either side. 	Usually the 

periphery is keeled, except in young forms (fig.e) in 

which it is often subacute. 	hepresentative specimens 

intermediate between the young and adult forms were found 

(see figs. a-e). 	The microspheric forms (fig.f) are less 

tapering with subacute initial end and have E or 10 pairs 

of chambers. 	The inner lobes may often be absent, and 

the costae are confined to the initial portion. 	Zne median 

ridge is absent. 
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20Agensions:- Length u? to 0.34 mm.; breadth 0.16 mm. 

thickness 0.09 mm. 

21g/r1122112a :- The type specimens of the species were 

from the Upper Oligocene of Doberg, near BUndel  Germany. 

The s)ecies h-s also been recorded fr)m the 1:iiocene of the 

Vienna Basin (Marks, 1951), and the SubAlpine idolasse 

(Oligocene) of Bavaria (Hagn & HS1z1, 19b2). 

The species first appears in the basal Erockenharst 

beds, Middle Headon, ahitccliff Day, where it. is rare in 

2 samples (W,3 and a 12). 	it becomes very abandant, 

however, in the Hamstead Corbula beds, occuririg in most of 

the samples. 
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MIGYOSIDkCI-IC 

Bolirina variabilis (Williamson).X112 

meOalosiDkeric 

12'7. 

Bolivina variabilis 

	 variabillfiWi11ianson, 1858, Accent Foran. Gt. 

Lritain, p.76, p1.6, figs.162,16. 

3olivina  variabilil Uilliamson) Chaster, 1890-1891 (1392)) 
First Rept., Southport Soc. lat. Sci., p.5; Cashman)  

1937, Cush. Lab. Foram. Nes., Sped. ub1.Lo .91  p.158, 
p1.16, figs.6, 12-14 (et syn.). 

Descr4)tion:- Test elongate, compressed)  tapering towards the 

subacute initial end, periphery rounded, lobulate, sometimes 

less so in the microspheric forms; chambers numerous, 7-10 
pairs, t'istinct, somewhat inflated, with almost parallel 

sides, depressed )  straight or slightly curved; wall smooth, 

coarsely perforate; aperture large, U-shaped opening. 

This is a very variable species (see figures a-e). The 
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sutures may be straight or gently curved. The ratio of 

length to breadth varies in microspheric and megalospheric 

generations. 	In the former (fig.e), the test is L; times 

(or more) as long as broad, with (-10 pairs of chambers. 

In the latter (figs, a-d), the test is comparatively 

stouter (2-2i times as long as broad), with 6-8 pairs of 

chambers. Figure (d) represents a young megalospheric form. 

Dimensions ;- Length 0.20 - 0.46 mm.; breadth 0.10 - 0.16 mm., 

thickness 3.05 0.11 

Distribution :- Valliamson's type specimens were from 

several localities off the south coast of England. 	Other 

records from around the British Isles are Brady (1865); 

Chaster (1892); Heron-Allen and Earland (19LL,1916a, 1916b, 

1930). 	The species has also been reported from the Atlantic 

Ocean (Cushman, 1922); from several 'Albatross' stations 

in the Pacific Ocean (Cashman,1942); off the New England 

coast (Cushman, 1944); off the Belgian coast (Cushman, 1949); 

ana off the Kerimba Archipelago (Heron-Allen and Larland, 

1914-15). 

In the fossil state, the species has been recorded 

from the Oligocene, cerithien sands, of Offenbach, Germany 

(Paalzow, 1924). 	There are many other records, but in 

most cases the identifications are erroneous. 

The species was found in two samples from the 

Brockenhurst beds, illitecliff Bay, where it is rare in 
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occurrence; it is fairly abundant)  however, in the 

Hamstead Corbula beds, Hamstead Hill, and was found 

in almost all the samples. All the figured specimens 

are from sample 11A7. 
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Genus: Virgulina d'Orbigny, 1826. 

Virglina schreibersiana CAjz0*. 

Virgulina schreibersiana Czjzek, 1847, Uaid. Nat. Abh., 

p.147, figs. 13-21; Cashman, 1937, Cush. Lab. Foram. 

Res., Specl. Publ. No.9, p.13, p1.2, figs.11-2u (et syn.). 

Description 	Test elongate, moderately compressed, greatest 

width near the apertural end, initial end acute in the adult, 

somewhat rounded in the young forms; chambers numerous, 

inflated, elongated, early ones triseltally spiral, later 

irregularly biserial; sutures distinct, depressed; wall 

smooth, finely perforate; aperture virguline, a narrow 

elongate loop-shaped opening at the inner end of the last 

chamber, with a faint lip. 	Fairly typical specimens of 

the species (identical with those from the iocene of the 

Vienna Basin) were found in the Aamstead Corbula beds .d 

a large number of individuals were studied. The two 

dimorphic generations were recognised (see Plate XII, 

figs.a-f). 	In the megalospheric forms, the test is 2-2i 

times as long as broad, the cnambers inflated, elongate, 

strongly embracing and extending down to the initial 

portion (at least in the young forms). With growth, 

however, the succ4ling chambers are further removed from 

the base (initial portion). 	The microspheric forms (fig.1) 

are large and more elongate (3 times longer than broad). 
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The chambers are numerous, comparatively stout, and 

less embracing, each succlging one further removed from 

the initial portion. 

Figures a to a show the various growth stages in the 

megalospheric generation. 

Dimensions :- Length 0.30 - 0.74 mm.; breadth 0.14 - 0.25 mm. 

thickness 0.09 - 0.18 mm. 

Distribution :- There are numerous records of this species)  

  

most of which are evidently not the same as Cajzexis. 	It 

is widely distributed and ranges from Oligocene to Recent. 

The type specimens were from the Miocene of Baden)  Vienna 

Basin, Austria. 	Identical forms have also been recorded 

from the following localities :- 	Upper Oligocene, Ahnatal, 

near Cassel, SubAlpine Molasse (Oligocene) of Bavaria; 

Miocene of 3anat)  Hungary, and of Egypt; Pliocene of Italy; 

and from the Recent seas at several localities in the 

Mediterranean, the Weddell sea)  etc. 

The species is rare to common in a few samples from 

the Hamstead Corbula bed, Hamstead Cliff (Samples HA6, 

HA7 and HA9). 
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Subfamily: Uvigerininae. 
Gepp.E: Angulogerina  Cushman, 1927. 

X 115 a 

J.Ingulmerina tenuigIriata (Reuss). 

UvigeriDa_tenuistriala Reuss, 1370, Sitzungsber. k.Alcau. 

ein, vol.62, p.435; von Schlicht, 1370, Forax. 

Septar. Pietzpuhl, p1.22, figs.34-37. 
Angulogerina tenuistriata (Reuss) Cushman and ii.dwards, 1938, 

Contr. Cush. Lab. Foram. :lies., vol.14, pi.4, p.34, 

p1.15, figs.1-7. 

Descriotion :- Test 	times as long as broadl  initial 

end acute with chambers triserial, later irregularly so, 
chambers not noticeably triangular in section, later with 
prominent chambers, distinct sutures, and triangular cross 
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section, last chamber with laser sides concave; wail 

ornamented with longtitudinal costse, those of each 

chamber independent of adjacent ones, occasionally 

bifurcating, the last chamber sometimes smooth; aperture 

at the end of a short nec:, compressed, with a distinct 

lip. 

Figures a, c and d, show the various growth stages(d re-

presenting a young form). 

Dimensions :- Length 0.18 - 0.34 mm.; breadth 0.10 - 0.16 mm.; 

thickness 0.10 - 0.16 mm. 

Distribution :- The type specimens of the species were from 

the Middle Oligocene, Septarienthon, of Pietzpuhl, Germany. 

Identical forms are also re)orted from the Middle Oligocene 

at the following localities :- Septarienthon of Hermsdorf near 

Berlin; Cerithien sands of Offenbach; Rupeiton of Ratigen, 

near Dusseldorf; Hartmansweiler, Alsace; and the SubAlpine 

Molasse of Bavaria. 

There are many other records of tlis species, ranging 

from Oligocene to'Lecent, but tney are not quite the sane 

as the one described by Reuss. 	ss)st authors seem to nave 

accepted Brady's figures in the phallenger Report (1834), but 

these represent an entirely different species (see remarks 

below). 	In this connection, Cushman and Edwards (saa,cit., 

p.85) state - "Owing to the poor figures given, and to the 

fact that fig.37 of von Schlicht represents a comparatively 
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smooth form which is probably U.gracilis Reuss which also 

occurs at Pietzpuhl, there has been much confusion in 

regard to this species. 	In the Challenger Report, Brady 

assigned some Recent material to this species which was 

very different, and his figures have been used by later 

workers to give the characters. As a result, the range 

of figures assigned to this species is very wide, and al-

most none of them represents the species developed 

abundantly at the type locality." 

The species is very common in two samples (HA? and 

HA9) from the qamstead Cortsula beds, Hamstead Hill. 	It 

was not found in any other section. 

Discussion :- A large suite of topotype specimens of 

Lstenuigtriata (from the material kindly lent by Dr. Herbert 

Hagn of the i:iunich University) 	studied. 	It is evident 

from the figures given by von Schlicht (od.eit.,;, Cushman 

and Edwards (a.eit.), and a study of the topotype material, 

that the species shows a wide range of variation in shape, 

size, and ornamentation. 	In the topotype material, the 

microspheric and megalospheric generations were distinguished. 

The former is recognised by elongate tests (2i to 3 times 

as long as broad), acute initial ends, fewer costae (con-

fined to the initial portion), and long necks. The 

megalospheric forms are stouter with. rounded initial ends, 

showing more costae which ran up to the last chamber, and 

short necks. 	Figure 6 of Cushman and'Skiwsrds (Qd.Qit. P1.16) 
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represents a megalospheric form, while fig.5 may be 

microsoheric. 	Figure 7 in the same publication (which 

is after Spandel), is certainly a microspheric form. 

In the Isle of A.ght material from the Middle .)ligocene 

(Rupelion), only the megalospheric forms were found. 

A.Zermanica Cushman and Edwards (000citop.35, p1.15, 

figs.14-16) appears to be closely allied toA.A.IgDUILIX1alda 

(Reuss), from which it differs (according to the authors) 

"in the more inflated chambers, the short nec, and the very 

much broken longitudinal costae in typical specimen." 

As has already been stated)  the megalospheric forms of 

A.tenuistriata have somewhat inflated chambers and short 

necks. 	In the topotype specimens from Pietzpuhl, a few 

specimens show broken costae, which are supposed to be a 

characteristic feature of A.germanic4 (supra cit.). 

Although it was not possible to get topotype specimens of 

A.Agermanics, the differences between the two species 

appear to be so trivial (at least from the figures given 

by Cushman and Edwards) that it seeme hardly worth while 

to separate them, on the basis of sech variable characters 

as surface ornamentation, shape, etc. 	However, for the 

present, the two species are considered to be different. 

Remarks:- Brady's Challenger specimens of U.tenaistriata 

Reuss, were examined at the British Museum (Natural History) 
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and compared with topotype specimens. Brady's specimens 

(which belong to the genus Uvixerina) are distinct from 

them since the chambers are distinctly rounded and inflt ed 

throughout with no signs of keels. The neck and aperture 

are also quite different. 

•• 
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X 115 

AniNlogerina_olKocaehica (Andreae) aff.var. 
gloposa (Stoltz). 

Uvigerinfl_Ienuistriata d'Orbigny var. Elgbogg Stoltz, 1925, 

otiz. Ver. far.t;rdkunde, vol.5, pl.?, p.130, 

text figure. 

Angulogerina olivcaenica (Andreae) var. Elabosa  (Stoltz) 

Cushman and Edwards, 1938, Contr. C-4sh. iab. Foram. 

Res., vol.14, pt.4, p.86, p1.15, figs. 12,13. 

The c-)ecimeh figured above (from sample H,-.7)  Hamstead Corbula 

bed) may be questionably referred to this variety. The 

test is elongate (3 times a long a broad), the sides are 

almost parallel throughout, and the last few chambers are 

smooth. 

Dimens ons :- Length 0.34 mm.; breadth 0.11 mm. 



Fsmily: ROTALLIDAL 
Subfamily: Diccorbinae 

Genus: Discorbis Ls.narck,l804. 

X 96 

Discorbis  'bembridEll  sp.nov. 

Diavnpla :- Test minute, compressed trochospiral, 

periphery rounded, lobulate; dorsal side slight4y convex, 

sometimes flat, with 2-2i whorls visible; ventral side 

somewhat concave, with umbilicus usually filled with 

secondary shell material, running slightly into the sutures; 

chambers 6-3 in the last whorl, slightly inflated; sutures 

depressed, almost straight and oblique on the dorsal side, 

gently curved on the ventral; wall smooth, rather coarsely 

perforate; apertxe indistinct, obscurec by the filling on 

the ventral side. 

Dimendions 	Diameter 0.1S - 0.25mm.; thickness 0.10 - 

0.14 nm. 
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Type material :- The holotype (figures a-c) measures 

0.23 mm. in diameter, and 0.14 mm. in thickness; from 

sample B2, Bembridge Oyster beds. 	In all, 17 specimens 

were collected. 

Type locality :- Locality No.4, near Bembridge ledge, 

Whitecliff Bay, Isle of Wight, England (see ;)late VIII). 

The type specimens are from the basal part of the Bembridge 

Oyster beds - whitish-green sands with interstratified clay. 

The Oyster beds immediately overlie he freshwater compact 

marls, usually grouped with the underlying Bembridge lime-

stone. At the type locality, the limestone forms the fore-

shore. Cyreneesemlstriata is abundant in the whitish green 

sands. The associated faunule consists dominantly of 

Nonion deDressulas, and Bulim.ineLLa  OWate-pulectatu. 

Geologic age :- Lower Oligocene, Lattorfian. 
1.]Ascupsion :- The compressed test, straight oblique sutures 

on the dorsal side and the unhinge/ filling on the ventral 

side are distinctive of this species. 
Remark :- The trivial name is derived from the Liebridge 

Oyster beds, to which the species is restricted. 
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a 	 b 

X 80 

Discorbis sp.cf. rugosg. (d'Orbigny). 

Rosalina 	d'Orbigny, 1332, Voyage dans l'Am4rique 

Mgridionale; Foraminifres, Strasbourg, vol.5, 

pt.5, p.42, pi.2, figs.12-14. 

Dipcorbis rugoss (d'')rbigny); Thalmann, 1.;32, Lclog.geol. 

Helvt., vol.25, IJ0.2, 1)3108 (Brady, 1884, p.652, 

pl.?, 	non p1.91, fig.4). 

The specimens figured. here may be doubtfully referred to 

Discorbis rurosa (dlOrbigiv). Only 4 specimens were found 

in sample HH2 from the Middle Headon beds at Headon Hill. 

Dimgagions :- Diameter 6.24 mm.; thickness 0.10 n. 
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Genus: Valvulineria Cushman)  1926. 

X 92 

Valvulineria araucana (c'Orbigny). 

Rosalina araucana d'Orbigny, 1839, Voy.Am4r. 1grid., vol.5, 

pt.5, p.44, p1.6, figs. 16-18. 

Dipcorbina araucana(d'Orbigny) 'Parker and Jones, 1872, Quart, 

Journ. Geol. Soc., vol.23, p.115. 

QA2corbis araucana (d'Orbigny) Cushman, 1915, U.S. Nat. Iglus. 

Bull. 71, pt.5, p.15, p1.9, fig.3. 

Valvulineria arauc 	(d'Orbigny) Cushman, 1927, Bull. Scrips 

Inst. Oceanography, Tech. Ser,)  vol.1, No.10)  p.160,p1.4, 

figs.7,8. 

Discorlais araucana (d'Orbigny) Marks)  1951, Contr. Cush. 

Found. Foram. Res.)  vol.11, iA.2, p.63. 

Description :- Test trochoid, dorsal side convex, ventral 

side flat or concave, uMbilicate, periphery slightly 

lobulate, acutely rounded; chambers 6-10 in the last whorl, 

somewhat inflated, earlier ones often obscured; sutures 



depressed, slightly curved, often slightly limbate 

dorsally; wall thin, coarsely perforate on the dorsal side, 

smooth and finely perforate on the ventral; aperture 

ventral, extending from near the periphery to the umbilics )  

covered by a flap-like extension of the inner end o1 the 

last chamber. 

Dimension g :- Diameter 0.14 - 0.34 me.; thickness .07 - 

0.18 mm. 

Distribgtlan 	d'Orbigny's type specimens were from the 

Recent sea, off Valparaiso, Chile. According to Brady (1864), 

it has wide geographical distribution. 	The species has been 

recorded from the Atlantic Ocean (Cushman, 1931), off 

Kerimba Archipelago, East Africa. (Heron-Allen and '.elrlatidA  

1914e15) and from the Southern Californian region (Natland, 

193). 

In the fossil state, it has been recorded from the 

Miocene of the Vienna Basin, Austria (Marks, 1951); Lower 

Oligocene of the coastal plain (Cushman, 1922); and the 

Oligocene of elexico (Nuttall, 1932). 

The species is fairly common in the basal and upper 

samples from the Middle Headon beds at Headon hill and 

Colwell Day, aed a single specimen was found in tAe Whitecliff 

Bay section (30). 	In the Hamstead Corbula beds at Hamstead 

Hill, it is rare to frequent in the two basal samples (HAI) 

and HA3). The figured specimens are from sample HH2, 

Middle Headon beds, Headon Hill. 
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Rerriarks: 	Brady's Challenger specimens (134) of 

DispOrbinaaraucanso  were examined at the Britith i4useum 

(Natural History). Although these specimens are fairly 

close to d'Orbigny's figures i the sutures are limbate in 

some specimens and the test not so coarsely perforate 

(as is evident in d'Orbigny's figures). 
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a 

X 80 

Valvulineria elit?Ccinicu (Terquem). 

Zotalina subconicri '2,ercuem, 1882, Mem. Soc. Cgol. France, 

ser.:31 vol.2, p.61, p1.4, figs.5a-c. 

yAlvulineria gubconica„ (Terquem) Le Calvez, 1J49, Serv. 

Carte.Ceol. -em., Paris)  11, p.26, p1.51  figs.67-8. 
(et gyn.) 

Description :- Test globose, oval, s)mewnat compressed, 

periohery lobulate, dorsal side slirrhtly °volute, almost 

flat; ventral side convex, completely involute with a deep 

umbilicus; 	chambers slightly inflated, 5 or 6 in the last 

whorl, fairly rapidly increasing in size with growth, the 

last chamber being nearly half the size of the test, inner 

ends of the earlier chambers on the ventral side have 

occasionally large knobs; sutures distinct, slightly 

depres ed, curved on the dorsal side, almost straignt on 

the ventral; wall rather coarsely perforate except for a 

large circular clear area above the aperture on the ventral 

side; aperture larre, extending from the umbilicus to the 

periphery and covered by a flap-like extension of the inner 

end of the last chamber. 
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;4mensiona :- Length 0.25 - 0.37 mm.; breadth 0.20 - 0.27 mm. 

thickness 0.16 - 0.23 

Distributi3n :- The type specimens of this 4elcies were 

from the Middle Eocene of Vaudancourt, Paris Basin. 

Identical forms have also been reported from the Middle 

Eocene at Gueulles-de-Grignon, near Versailles, Septeuil, 

and Chaussy II. 

The species is rare to frequent in 4 samples from 

the Drockethurst beds, Whitecliff Bay (v8, WM, 416 and 417), 

the figured specimens being from sample W16. 

Discussion :- The species seems to link the two genera 

  

BaKsirina and ialyulineria. It possesses the characteristics 

of both groups and may well be placed in either. however, 

the Isle of Wight specimens were compared with specimens 

from Grignon, Paris Basin, and the two are exactly identical, 

though in a few specimens from the former material, the 

flap is broken or not well developed. 
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Subfamily: Rotallinae. 
Genus: Eponides Zontfort, 1808. 

X 120 

4onides s cf. pygmeus (Hant4en). 

Description :- Test minute, rotaliform, almost equally 

biconvex, periphery slightly lobulate, acute, with a 

6istinct keel; dorsal side with 3 whorls visible in the 

adult, 7-3 chambers in the final whorl, of uniform shape 

throughout, sutures distinct, limbate of clear shell 

material, almost flush with the surface, gently curved; 

ventral side with clo. e umbilicus, sutures distinct, de-

pressed, slightly limbate near the umbilicus, curved; wall 

smooth, coarsely perforate; aperture a low opening near the 

periphery on the ventral side. 

Dimensions :- A few specimens, which may bt, doubtfully 

  

referred to E.pygmeus (Hantken), were found in the two basal 

samples. (.v8 nd W9) from the Brock Tile figured specimens are from sadw skbeds, ieihitecliff Bay. 
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Genus; Pararotalia Le Calvez, 1949. 

b 

X 30 

Pararotalia  subinermis, sp.nov. 

Description t— Test trochoid compressed, usually equally 

biconvex, but sometimes the dorsal side may be flat; periphery 

sligntly lobulate, young forms occasionally with small spiny 

projections, subacute, with a keel of fine granular snell 

material; dorsal side with 2 whorls visible, 7-9 chambers 
in the last one; dorsally sutures slightly curved, not 

depresed, strongly limbate, of clear shell material; 

ventrally sutures gently curved, strongly depressed, 

prominent uinbo in the centre; wall finely perforate; apert&re 

small, elliptical, midway between peripnery and umbo, near 

the base of the last chamber, with a faint lip. 

Type material I— The holotype (fig.a) measures 0.86 mm, in 

diameter, and 0.34 mm. in thickness; from sample W16, 

Brockennurst beds, Whitecliff Bay. Figures b & c are paratypes. 

Over 100 specimens were collected, distributed among 4 samples 
(W15, WIG, W17, and W18) from the Brackenhurst beds. 
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Type locality  :- Locality io.5, Whitecliff Bay, Isle of 

ight, Lngland (see Plate V111). The types were from the 

Brockenhurst beds - brown sandy elay. The associated 

faunule consists dominantly of Rotalia canui, Cibicidea 

aknerianuz, and Valvulineri4 subcoriica. 

DiscusliA2, :- The specie was compared with topotype 

specimens of P.irwrmic (Terquem), kindly lent by lime. 

Le Calvez, of .Rennes University, France. 	It differe from 

P.inermis in the more compressed test, strontly limbate 

dorsal sutures, and the polygonal shape of the chambers. 



GenussRotalia aLmarek, 1804. 

X 80 

Rotalia canui Cushman. 

Rotalcanui Cushman, 1923, Foraminifares du Stampien du 

Bassin de Paris, Soc. Sci. Seine-et-Oise, Bull., 

Vervailles, sgr.2, tome 9, fsc.41  p.55, p1.3, figs.2a-c 
(et gyn.). 

PgscriAion :- Test minute, rotaloid, almost equally 

biconvex, periphery lobulate, subacute, with slight traces 

of a keel, exterior margin of each chamber with a small 

spiny projection (occasionally the last, chamber may be 

rounded); dorsal side with 5-7 chambers visible in the last 

whorl, earlier ones often obscure, or ornamented with small 

beads, sutures distinct, depressed, gently curved, lbate; 

ventral side with usually a truncate umbo in the centre, 

sutures strongly depressed, straight, slightly broader 

towards the centre; wall rather coarsely perforate; aperture 

an elongate opening at the base of the last chamber, 

extending from the periphery to the umbilicus with a 

distinct lip. 
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Distribution :-  Reuss originally described the species 

from the Oligocene Cassel sands at Luithorst, Germany. 

Additional records from the Jligocene localities in Germany 

are from:- (44ass (Reuss,1869); and Doberg near BUnde (Hosius, 

1395). 	Cushman (oe.cit.) records it from the Oligocene of 

Ormoy and Dax, France. 

A large number tee closely allied forms have been 

described by various aethors under different names. 	It is,  

therefore, difficult to give an adequate synonymy and an exact 

distrib4ion, without studying the actual topotype specimens. 

The species is restricted to the Drockenhurst beds, 

Middle Headon, Whitecliff Bay, where it is frequent to 

abundant in 5 samples (e12, 415)  W16, W17 and W13). 

Disceesion :- As already remarked, the species has probably 

been recorded under several different names. 	Some of the 

closely allied for.us are Retaila armata d'Orb., and 

Globorotalia soinigera (Terquem) Le Calvez. Some topotype 

specimens of R.armata were examined. These are comparatively 

stouter than the present species and have a Ipararotalia' 

like aperture. Topotype specimens of G.eoinieere (kindly 

lent by L:me.Le Calvez), appear to be closely allied to this 

species, except that the urnbo is absent. 	As it was not 

possible to study a large number of individuals of this 

species, it is difficult to determine its limits of variation. 

For the present, however, Ge inigere is considered to be a 
different form. 
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Rot lia viennensis (d'Orbigny). 

4o a'ina viennensis d'Orbigny, 1846, Foram Foss. Bass. Tert. 

Vienne, p.177, p1.10, figs. 22-24. 

Ro lia_viennensig (d'Orbigny) ars, 1951, Contr. eush.Founci. 

Lambho Foram. Res., vo1.11, pt.2, p.65, pl.8, figs.7a-c 

(et syn.). 

ascription :- Test of medium size, trochoid, usually 

equal]: biconvex, but occasionally the dorsal side ma be 

more convex, periphery subacutely roundedl  with traces of a 

keel; dorsal side with 2i-3 whorl- visible, 6-8 Chambers 

in the last one, gradually increasing in size with growth, 

sutures curved, depressed, limbate; ventral side with 

chambers strongly inflated, riot quite touching each other, 

surrounding a large umbo (occasionally the umbo may be 

absent), straight or gently curved, strongly depressed; 

wall thin, smooth, coarsely perforate, somewhat trans-

lucent; aperture large, an elongate opening at the base 

of the apertural face, extending from the periphery to 
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the umbilicus, with a distinct lip near the periphery. 

Dimensions :- Diameter 0.20 - 0.55 mm.; thickness 0.09 - 

0.25 

Distribution 	D'Orbigny's type specimens were from the 

Miocene of the Vienna Basin, Austria. Additional records 

from the above area are given by Karrer (1863), and Marks 

(1951). 	The species also occurs in the ,Aocene of 

Ortenburg, Bavaria (Egger, 1857) and in the Oligocene 

beds near Gran, Hungary (Hanticen, 1867). 

Excluding Nonion dppregliulu4, this is Lae most 

common species in the Middle Hendon beds of tnc Isle of 

Wight. 	It is frequent to abundant in the ma*Jority of 

samples from these beds at Colwell Bay, ,iedon Hill and 

also from the 'Venus Beds' of the 'dhitecliff Bay section. 
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X 80 

Rota 	sp.aff. paeillos  d'Orbigny (non Brady). 

Description :- Test minute, trochoid, dorsal side convex, 

ventral side less so, or even flat, periphery lobulate, 

subacute; dorsally 3 whorls visible, of uniform height 

throughout, 7-10 chambers in the last whorl, very slightly 

increasing in size with growth; 	sutures oblique, 

depressed, somewhat limbate on the dorsal side, curved and 

slightly excavated on the ventral; umbilical area with 

small granules or beads; wall thin, rather coarsely per-
forate, somewhat translucent; aperture ventral, a low 

opening at the base of the apertural face. 

Dimensions :- Diameter 0.16 - 0.27 mm.; thickness 0.08 - 

0.11 mm. 

D1,stribution :- 	In the 'Oligocene' material from the isle 

of Wight the species is restricted to the laddle deadon beds. 

It is rare to common in almost all samples from the 

Headon Hill and Colwell Bay sections, but occurs 



irregularly and less freq,.ently in the 4hitecliff i;ay 

sectio-. 

Diggugsion :- This species may be Questionably referred 

to Bgtalip oqoillo4a d'Orbigny (non Brady) from the 

Tertiaries of the Paris Basin. 	Somewhat similar forms 

(but with a more conical dorsal side) occur in the Barton 

beds of the Hampshire Basin, Lngianc. The species from 

the latter locality has probably been recorded as 

ii.trochidiformis (Lamarck). 	The species from the Barton 

beds, however, has a minute test which lacks the astral 

lobes and heavy ornamentation on the ventral site, wrach are 

characteristic of Rotalia   (Larcl,). 
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Rot,21Aa sp.indet. 

Description :- Test minute, trochoid, periphery rounded, 

entire,both sides almost equally convex, dorsal siae with 

2 - 2i whorls visible; chambers 6-8 in the last whorl; 

sutures slightly curved, depressedl somewhat limbate on the 

dorsal side; umbilicus on the ventral side depressed, filled 

with minute granules; wall finely perforate, smooth; 

aperture a low opening at the base of the apertural face, 

between the umbilicus and the periphery. 

DimenAlons :- Diameter 0.20 mm.; thickness 0.12 mm. 

Distribution :- This rather obscure species was found only 

in the two basal and in two upper samples from the Bembridge 

Oyster beds, Whitecliff [lay. Rare to common in occurrence. 

The figured specimens are from sample 32. 
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Family: aMPHISTLGIN1DAL. 
Genus: AAterlgarina d'Orbigny, 13a. 

X 119 

itterigerina sp.indet. 

:Descriotion ;- Test very small, trochoid, almost equally 

biconvex, periphery acute, with a keel of clear shell 

material; dorsally.  about 2L- whorls visible, 5-7 chambers 

in the last one, rapidly increasing in size, sutures 

strongly oblique, slightly raised; ventral side with 

a central umbo of clear shell material, surrounded by 

5 or 6 depressions, arranged in a star shaped pattern, 

extending up to the periphery and sometimes filled with 

granular material; wall rather coarsely perforate on both 

sides; aperture rather indistinct, but probably a low 

arched opening on the ventral side, at the base o1. the 

apertural face. 

Dimensions :- The maximum diameter is 0.25 mm.; thickness 

0.16 mm. 

Distribution :- lif)re to frequent specimens of the species 

were foundin a few samples from the Brockenhurst beds)  

Middle Headon, ',4hitecliff Bay. 	The specimens are too 
minute and obscure to allow specific determination. 
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Family:  CAS3IDULIIAIDA. 
Ceratobulimininae. 

Gen: iseluleiparrella Cushman and ten Dam, 1948. 

Pseudo2arrella oveyi, sp.riov. 

Diagnosis :- Test minute, trochoid, dorsal side strongly 

convex, ventral side flat, umbilicus closed, periphery 

slightly lobulate, subacutely rounded; dorsally 2i-4 

whorls visible, closely coiled, 6-8 chambers in the last 

whorl, slightly inflated, gradually increasing in size 

with growth; sutures slightly depressed '  somewhat limbate 

and oblique on the dorsal side, straight or somewhat 

sigmoid on the ventral; wall snooth, finely perforate; 

aperture elongate, vetral l  somewhat loop-shaped in the 

plane of coiling. 

A very large number of individuals were examined and the 

two dimorphic generations were recognised. 	In the micros- 

pheric forms (which are very rare) the Lest is of medium 

size, and strongly convex or conical on the dorsal side, 

on which 4 closely coiled whorls are visible. 	The 

megalospheric forms have 2-i-3i whorls, which are not so 

closely coiled as in the microspheric forms. 	The test 

is also not so conical. 	The size of the megalospheric 

proloculum varies. 	Figures a-d show growth stages in the 

megalospheric generation (see Plate XIII). 

Dimengiong:- The maximum diameter is 0.20 mm. and 

thickness or height 0.16 mm. 



PLATE X III. 

CI 	 C2. 

q 
d 

	 Y , 	L Th.,.i 

mealosl?he,ti.c 
	 -71-rittoODhcci.c. 

Pseudoparralla ova yi, sp. nov. X122 

(showing growth stages)• 
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_Type  /1a.terial 	The holotype (figs.) measures v.18 mm. 

in diameter and 0.16 mm, in thickness. In all 41 specimens 

were found distributed among three samples. 

Type locality :- The type locality of the species is the 

North-east corner of Hamstead Hill (Locality 3, Plate VII), 

from the Harnstead Corbula beds. 	The holotype is from 

sample HA?, a stiff bluish-brown clay in which Corbula 

subpisum is abundant. The associated faunule consists 

dominantly of Bulimino app., Bo1lulna_variabiliq (Will4, 

3.fastigig Cushman, ALelioeNrina_tenuistriata (Reuss), etc.*  

The species also occurs in samples i1A2 and HA9. 

Geologlg_art :- Middle Oligocene, liupelian. 

Discug.sion :- 	The species is easily recognised by its 

minute size and strongly convex dorsal side on which 2 to 

4 whorls are usually visible. 

nemarisg:- The species is named after Mr. C.D.Ovey of 

the British Museum (Natural History). The author has 

benefited much from his knowledge and deep understaleding 

of the Foraminifera. 
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Family: Chilostomellidae. 
Subfamil:r Allomor ,)hinellinag. 

.112.1enia..Parker and Jones, 1862. 

X SO 

Pullenia sp.indet. 
Description :- Test compressed, periphery broadly rounded, 

lobulate, umbilici depressed; chambers 4-6 (in the early 

stages 4, increasing to 6 in the adult), slightly inflated, 

progressively increasing in size; sutures distinct; depressed, 

straight or gently curved; wall smooth, finely perforate; 

apertural face rounded, convex, usually covered with minute 

spines, aperture indistinct, filled with secondary material. 

Dimensions :- Diameter 0.14 - 0.30 mm.; thickness 0.09 - 
0.16 mm. 

Distribution :- The species is frequent to abundant in 

almost all the samples from the Hamstead Corbula beds. in 

the Alitecliff Bay section, however, it was found only in 

4 samples (d8, j2, A.2 and '23) from the 1,11ddie Headon beds, 



and is comparatively rare in occurrence. 

Disc,mion :- It seems difficult to assign this ,Pullenig 

to any of the known species. The number of chambers 

varies from 4 - 6, and the apertural face together with 

aperture, is covered with secondary material. 	In shape, 

the species seems to be intermediate between Piquinqueloba 

(Reuss) and P.du2licata Stainforth (= LIcompreiuscula 

auctorum, non Reuss). Abundant topotype specimens of 

both species were examined. 	In the Isle of eight 

specimens, the periphery is not so subacute as in 

P.quinqueloba l  or so broadly rounded as in P.daplicata. 

However, the apertural filling seems to be characteristic 

of this species (except in those specimens in which tne 

last chamber is evidently broicen). 	Cuthman and Todd 

(1943,p.12) note that occasionally in some specimens of 

.2,du2liegIca (! compreL,Auscaln) from the Oligocene of 

Lobsanri, the aperture is filled with secondary material. 

It is therefore probable that the apertural filling is 

not of any zoological sirnificance, and its presenee does 

not warrant the application of a new name. 
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Efmily: Globigerinidae. 
Subfamily: Globiperininae. 

Genus: Globig§rina d'Orbigrly, 1826. 

X 116 

GlQbçerir .  sp.int.et. 

Desori2tion :- Test minute, rotaloid, much compressed, 

periphery lobulate, rounded; dorsal side flattened or 

slightly curved, with 2i whorls visible, 5 chambers in 

the last one, somewhat inflated; ventral side with small 

hollow umbilicus; surface covered with minute spines; 

aperture of moderate size, a circular opening, slightly 

away from the umbilicus. 

Dimensions :- The maximum diameter is 0.18 mm., and 

thickness 0.11 mm. 

Dlftribution :- 	The species is restricted to the base of 

the Brockenhurst beds, Middle Headon, 4hitecliff Bay, where 

it is a) mmon to abundant in 3 samples (W8, W9 and 412). 
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SubfamilY: Cibicidinae. 
Genus: 	Gibicides Montfort, 1808. 

glbigidgf, akaerianua (d'Orbigny). 

Rotllina akneriana d'Orbigny, 1346, Foram. Foss.Bassin.Tert. 

Vienne, p.156, p1.8)  figs.13-15. 

Rotalia akneriana d'Orbigny, 1852, Prodrome de .caleont., vol.3, 

26e 1tage B, no.2911. 

Trunca&ulina akneriann Reuss)  1366, Denkschr.d.k.Akad...iss 

44ien. )  vol.25, p.160, no.6. 

Cibicideg  akngriana Nuttall, 1932, Journ.Palaeont., vol.6, 

No.')  p.32, 21.9, figs.1-3. 

Description : - Test piano-convex, dorsal surface flatt,ened )  

ventral convex, periphery subacute, lobulate; chambers 8-10 

in the last whorl, gradually increasing in size; dorsally, 

earlier whorls are usually visible)  but occasionally may be 

masked by secondary growth of clear shell material, sutures 

depressed in the last few chambers, but somewhat raised and 
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limbate in the earlier ones; ventral surface generally 

has a broad hollow umbilicus, but occasionally may .be 

filled with clear shell substance, (especially noticeable 

in young forms), sutures depressed, gently curved; wall 

smooth, coarsely perforate; aperture an arched opening 

over the periphery, extending to the dorsal surface along 

the base of the last few chambers, with a faint lip, 

Dimenaions :- Diameter 0.16 - 0.39 mm.; thickness 0.09 - 0.20mm. 

Distribution:- D'Orbigny's type specimens were from the 

Miocene of the Vienna Basin, Austria. Recent records by 

Brady (1384) of this species have been discredited (vide 

etiam Thalmann, 1922). 	Identical forms have, however, been 

recorded from the Miocene and Oligocene of Holland (ten Dam, 

1933), and the Oligocene of Germany at the following 

localities :- Septarienthon of Pietzpuhl (Reuss,1870), 

Hermsdorf near Berlin (Bornema4,1355), Bande (Hosius,1395), 
eAtiA, ttecip-ms - ttd, Ape..a.zia cum ietr... Me CA Itoevne 	M 

etc.k (Nuttall, 1932); Eocene marls of Biarritz, France 

(Halkyard, 1918). Derived fossil specimens have been 

recorded from shore sand at Selsey Bill, ngland (Heron-

Alien and Earland, 1909). 

The species was found in the majority of the samples 

from the Brockenhurst beds, Middle Headon, 'Alitecliff Bay. 

It is frequent to abundant in occurrence. 

Remarks:- The Isle of 'eight specimens are identical with 

the topotype specimens from the A.ocene of the Vienna 

Basin, Austria. 
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X 60 

Clibicideg refulgens Montfort. 
Hamiusalia Balaual_&eu BalranOidQa Soldani, 1789, Testaceographia, 

vol.1, pt.1, p.53, p1.46, figs.nnoo. 

Cibicides refuge a Montfort, 1808, Conchyliologie stma- 
tique et classification methodique de coquilles. Paris, 
F.Schoell, voll l, p.123, 31 me.genre. 

iFuncqtulina_refu1gen2 (IJ19ntfort) d'Orbigny,1826, Ann.Sci. 
Nat., vol.?, p.279, p1.13, figs.8-11, mod4les, No.77, 

IVe Livr.; Brady, 1384, Rept. Voy. Challenoer Zoology, 

vd49, p.6E9, p1.92, figs.7-9. 
Cibicides  refulgens  (Montfort) Cushman, 1928, Cush.Lab.Foram. 

Res., Sp.Publ.i, p1.50, figs.2a-c.; 1931, U.S.Nat. Mus. 
bull. 104, pt.8, p.116, p1.21, figs.2a-c.(et syn.). 

aqscriottap 	Test piano-convex, dorsal surface flattened, 
ventral highly convex or even conical, oeriphery slightly 
lobulate, acute, with a prominent keel; chambers 3-10, 
fairly gradually increaing in size; dorsally 2 - 2i whorls 
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visible, sutgres curved, raised and limbate throughout; 

Ventral side with only the last whorl visible, deeply 

urnbilicate, sutures depressed, curved, somewhat sigmoid; 

wall smooth, finely perforate; aperture peripheral, ex- 

tending for some distance on to the dorsal surface along 

the base of the last whorl, with a slight lip. 

pimengiong:- Diameter 0.18 - 0.41 mm.; thickness 0.11 - 0.23 mm. 

Distribution :- 1:iontfort first described the species from the 

recent shore sand near Lehorn (Livourne), and in the fossil 

state from the Tertiaries of Sienna, Italy. 	The species is 

very common in present-day seas. Some of the records from 

around the British Isles are :- Brady (1865,1887); Heron-

Allen and garland (1913,1916a,1916 b, 1930); and Wright 

(1391). Recent records from other areas are - the Atlantic 

Ocean (Brady, 1884; Cushman, 1931); the Pacific Ocean 

(Cushman, 1915); off.  the Belgian Coast (Cushman,1949); 

several localities in the Antarctic Ocean (Earland, 1933,1934; 

Heron-Allen and Earland, 1922); off Kerimba Archipelago 

(Heron-Allen and Earland, 1914-15); and the West Indian 

Legion (Norton, 1930). 

In the fossil state, it has been reported from the 

post-glacial deposits of horth-east Ireland; Glacial clays 

of Norway; Pliocene Crag of Sutton, England; Eocene Marls 

of Biarritz, France; Barton beds and London clay, England. 
The species is rare to abundant in 3 samples from the 

Brockenhurst beds, Whitecliff Bay ('W8,W9 and W18). Single 
usclimatengdOisiiieaugi 	(HH10 and HH13) from 
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VII, FAUNAL D1STRIBUT1ON. 

A. y.114LL .dADOisi B12;205. 

(a) Whitecliff Bay section. 

(1) The Brockenhurst bedg :- 	These beds are 14 ft. thick, 

and have been divided into a lower 'Brockenhurst zone' (2 ft.) 

and an upper 'Roydon zone' (12 ft.) (Keeping and Tawney, 

1831). 	As there is no equivalent to these beds in the 

corresponding sections on the west coast of the island, the 

characteristic Brockenhurst fauna is absent or represented 

by a few exotic forms. 	The foraminlfera. fond in the 

Brockenhurst beds, are listed in Table 1. 
4 wIn 

The 'Brockenhtrst zone' (samples 48, 49, 410,? is 

characterised by the abundance of G;obiggrina sp.indet., 

and Cibicifam akzerlanu2. Other not so abundant forms 

are ,I.apian de,)reaLL1114s, 	bJ.flQatu11a, itubaloggnerina 

reticAlata, and Cibiciaes_refulgea. Thougn the family 

l'olymorphinidae is redresenued by a large number of species, 

the number of individuals is very small. 

In the 'Roydon zone' (samples 12 to W13), the 

Miliolidae (various s)ecles) are restricted to two samples - 

W12 and 415. 	The udder samples (415 to Wig) are character- 

ise( by the dominance of 42gmrotalia  glbinermig and Rotalia-

canui. 

(ii) The  '.iaarren'  suLL:1; :- 	The overlying beds (samples 

419 to W27) are bLash-Freen sards (76 ft), very coarse 

grained, compact, --Arid with bands of ironstone nodules. 



TABLE I.- DISTRIBUTION 
	

OF 	FORAMINIFERA: MIDDLE 	HEAD ON 	BEDS, 

WHITECLIFF 	BAY. 

BROCKENHURST 
ZONE ROY DO N 	ZONE 

• BARREN 	SANDS V 	ENUS 
' 

B 	E 	D 	S 

SAMPLE 	NOS: 

FORAMINIFERAL 	SPECIES 	IN „, 

W 

8 

w 

9 

w 

10 

O 
w 

II 

w 

12 

• 
WW 

13 

• 

14 

WW 

15 16 

WW 

17 18 

• 
w 

19 

• 
WW 

20 

• r  

21 

• 
w 

22 

• 
WW 

23 

• 

24 

• 
WW 

25 

a 

26 

A 
WW 

27 28 

w 

29 

w 

30 

w 

31 

WW 

32 33 

w 

34 

WW 

35 36 

w 

37 

w 

38 

A 
w 

39 

w 

40 

w 

41 

w 

42 

A 
WW 

43 

A 

44 

AA 
w 

45 

w 

46 

Clavulina 	anguloris 	d'Orbigny 0.2 0-2 - l 
Miliolinello 	oblongs 	(Montagu)  2.1 - - - , 

Miliolid 	casts 	• , - 

Quinqualoculina 	bi carinata 	d'Or bigray 1.5 , .  - , 

Quinqueloculina 	impress° 	var. cognata (6) 2.13 0-8  3 • 5 

Quinqueloculina 	pertusa 	Tarquem 1.3 -.a 

Quinqueloculina 	Juleana 	d'Orbigny 26.9  

Quinqueloculina 	seminulum (Linnaeus) 0.7 2 • 6 0.1 15.9 3.5 1-0 19.8 

Quinqucloculina 	simplex 	Terquem 0.1 , 7-I 
4

3.1 

Spirolocullna 	obscure 	Cushman &Todd 0.5 : . . , 

Triloculina 	trigonula 	Lamarck_) 

- 
3.8 3.3 0.9 

Glondulina 	lacvigata 	d Orbigny 0.9  

Globulins 	ampulla 	(J ones) 0.7 , - - . 

Globulins 	gibba 	d'Orbigny 0.8 0.7 
- 

0.1 1.2 
* L 

Globulin° 	gibba 	var. tuberculate 	(d Orb.) 0.2 1 _ „ _ - 

Globulino 	inaequalis 	Reuss I. 9 2•8 , 0.7 H 
- " 

Globulina 	sp. cf. 	minutia 	Roemer 0.4 0.2 0.1 
- .. 0.8 

Guttulina 	bulloides 	(Reuss) 0.3 • 

Guttulina 	irregular's 	d'Orbigny 1.0 1.4 0.2 
4 

Pyrulina 	sp. indet. 

4- 
3.8 4 . 

Sigmomorphina 	sp. indet. 0.7 . 0.3 , . . 

Nonion 	depressulus (Walker a Jacob) 6•5 4.9 10.0 
. 

3.9 13.7 18.0 8•0 82.4 63.9 7.4 12.5 56.7 78.2 100 100 98.0 75•9 100 

Nonion 	faeve var. minor-excavata vm.aw!  0.8 3.9 20.0 1.8 . 
4 

Nonio 	umbilicatulus (Walker s Jacob) 17-0 I•4 1.4 I-I 

Elphidium 	minutum 	 Reuss)(   2.7 2.8 3.2 0.5 

Bialiminella 	cart eri 	so. nov. 0.5 88.0 4.3 15.0 

Bulimina 	coprolitholdes 	Andreae 	 . . 

-.4 1 

. 
0.2 .. 0.1 

Entosolenia 	la evigata 	(Reuss) 1.0 4.9 
, 

0•7 

Bitubulogen (ring 	reticulata 	Cush. 1.9 4.9 10.0 4.8 0.5 1-2 5.6 

Bolivina 	fastigia 	Cushman l•2 1.0 & f  4 4r 

Bolivina 	variabilis 	(Williamson) 3.2 2.1 
r- 

Volvulincria 	araucana 	(d'Orbigny) 2.0 . . 

Va Ivulin trio 	subconica (Terquem ) 0.4 1.5 2.5 4.8 
, 

Eponides 	sp. cf. pygmeus 	(Hantken) l• 9 5•2  r ' 	 

Para rotalia 	subinermis 	sp. nov. 71.3 69.5 70.7 15 •4 - 4 

Rotalia 	sp. aft. papillose 	crOrbigny 2.9 2.8 1  1.0 0.8 1.2 31.0 19.5 8•5 10.8 8.6 3.4 

Rotalia 	canui 	Cushman 3.2 7.7 15•3 21.9 71.6 

Rotalia 	viennensis 	(d'Orbigny 37.9 60.3 2.0 8. 5 8-6 78.5 87.5 30.4 3.4 1.0 I 	• I 

Asterigerina 	sp. indet. 0.6 I.4 0.1  0.9 6.8 0.5 

Pullen ia 	sp. indet. 0.4 5.2 1.4 6.8 

Globigerina 	sp. indet. 27.1 26.3 22.2  , 
Cibicides 	aknerianus 	(d'Orbigny) 27.5 29.8 60.0 - 17.5 1-5 12-5 I. 8 

Cibicides 	refulgens 	Montfort 10.6 2•I IR.7 - _ 

11 FORAMINIFERA NOT IDENTIFIABLE. 	 • ONLY MILIOLID CASTS PRESENT. 	 ♦ FORAMINIFERA 
	

ABSENT. 
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The only foraminifera found in these beds are some 

obscure pyrite casts of miliolids (see Table 1). 	The 

remains are too fragmentary to allow specific identification. 

(iii) Dag 	 11,LtD4Ea  	The foraminifera found in 

these beds (samples 428 to N42), are generally similar to 

those of the Middle Headon beds at Headon Hill and Colwell 

Bay. The cbminant species are Nonion  depra2.sulus, Rotalia-

viennengil, and to a lesser extent, Rotalla sp.aff.pa9illosa. 

The miliolids are dominant in 3 samples (W32, W33, and  41) , 

while Buliminalaz garIeri is very abundant in sample W30. 

(b) Headan 	2.ay sections :- As already 

remarked, the foraminiferi fauna of the Middle deadon beds 

at the above localities (see Tables 2 and 3) is essentially 

the same as that of the 'Venill beds' at Whitecliff Bay. 

A few species which are not seen in the Whitecliff Bay section 

appear in the west coast sections, and others which are com- 

paratively rare at the former locality attain dominance. 

The dominant species found in these beds are ;ionlika_depressulus, 

Rotalia viennensi2) AP_Ia1.1a sp.aff.a...pill4gaza, and 

Llphislium minutum. The knowing species do not occur in 

the Whitecliff Bay section :- 

Lagena suleata.... ........ 	found only in the Headon dill 
section. 

Bulimin1.11a 	 elegAnilaralma 	
c 	It rI 

Discgrbus sp.cf.rugosa  	 II 	•; 

var.g2Itt111.. restricted to Colwell i- ay 
section. 



TABLE 2. --  DISTRIBUTION OF 	FORAMINIFERA : MIDDLE HEADON BEDS, HEADON HILL. 

SAMPLE 

Nos.  

FORAMINIFERAL 	SPECIES 	IN 	0 

HH 
1 

HH 

2 

A 
HH 

3 

A 
HH 

4 

A 
HH 

5 

HH 

6 

HH 

7 

HH 

8 

HH 

9 

HH 

10 

HH 

II 

HH 

12 

HH 

13 

HH 

14 

HH 

15 

HH 

16 

A 
HH 

17 

HH 

18 

A 
HH 	. 

19 

HH 

20 

A 
HH 

21 

HH 

22 

A 
HH 

23 

HH 

24 

HH 

25 

Milielineila 	oblongs 	(Montagu) 1.0 0.7 

Lagena 	sulcata. 	(Walker & Jacob) 

1 1 

0.2 

Guttulina 	bulloides 	(Reuss) 0 .2 

Nonion 	depressulus (Walker s Jacob) 56.6 0. 6 50'6 55.8 56.9 40.5 49.3 :',.. 	6 40- 8 55.8 44.055.0 59 .7 86.9 33.4 33.4 98.1 92.4 

Elphidium 	minutum (Reuss) 7.5 8.7 3- 5 6-0 5.0 3.6 I•7 7.5 6.6 5.5 I.7 

Buliminallo 	carteri 	sp. 	nov. 0.5 0.5 0•7 0.2 0-3 0.5 0.1 

Buliminella 	elegontissima 	(d'Orbigny) 01 

Bulimino 	coprolithoides 	Andreae 	.,, 2.3 0. 5 0. 2 0.3 0.3 0. 2 0 . 3 0.5 0'4 0.2 1.7 0.7 33.3 1.6 

Discorbis 	sp. cf. rugosa 	(d'Orbigny) 0- 5 i.- 

Yak ulin eria 	arauca n o 	( d 'Or big ny) 43.4 98.4 11•5 33.3 

Rotalia 	sp. 	off. papillose 	d'Orbigny 13.8 10.3 11•2 10.6 8•5 8•4 16.2 8.2 5•5 16.3 3.0 0.1 33.3 0.3 

Rotalio 	viennensis 	(d 'Or bigny) 0.5 25.3 24.2 27.3 42.4 36.8 50- 0 41.0 27.3 43.5 23.0 33.4 33.3 7.6 

1Cibicides 	refulgens 	Montfort I 	I I 1 0.1 10.3 I 1 	1 1 I 

A SAMPLES 	WITHOUT 	FORAMINIFERA. 



TABLE 3.-  DISTRIBUTION OF FORAMINIFER A : MIDDLE HEADON BEDS, COLWELL 	BAY. 

SAMPLE 

NOS. 

FORAMINIFERAL 	SPECIES 	IN 	o 

C 

I 

C 

2 

C 

3 

C 

4 

C 

5 

C 

6 

C 

7 

C 

8 

C 

9 

C 

10 

C 

II 

C 

12 

C 

13 

C 

14 

C 

15 

C 

16 

C 

17 

C 

18 

C 

19 

C 

20 

Miltolinalla 	oblonga 	(Montagu) 0.5 2.9 

Quingueloculina 	seminulum 	(Linnaeus) 0. 9 1 - 2 8. 6 2.8 0.1 0.8 

Quingueloculina 	simplex 	Terquem 1.1 

Nonion 	de pr ass ulus (Walker &Jacob) 62- 2 76.6 30.4 41.13 52.5 32.8 50.8 34.0 22.9 25.6 26.9 25.7 16.5 66. 1 96.1 83.5 98.3 100 96.1 99.0 

Elphidium 	minutum 	(Rau ss ) 2-I 2.7 5.0 2.0 0.8 0.8 1.4 0-1 1.2 1.6 0 .9 3.0 

,Buliminella 	cartari 	sp. nov. 1.8 4.9 3.0 0.3 0.3 0.1 0 • I 0.3 1.0 

Bulim in ella 	striato-punctata (Terguem) 3.0 1.4 5.4 4 • 3 3 .9 I 	• 	I 3.0 

Bulimina 	coprollthoid as 	Andreae 0.4 2-1 0.2 0.8 0.1 0 • 2 0 • 2 0.7 0.3 0 .3 

Bulimina 	simplex 	var. 	colwelli 	var.nov. 3.7 0.9 2.0 4 • 3 I- 9 0-1 

Valvulinaria 	araucana 	(d'Orbigny) 10.5 7.0 48.2 8.6 14.2 1.7 12.3 5'0 0-1 0.7 3.7 

Rotalia 	sp. att. papillosa 	d'Orbigny 1.8 0. 9 2•I 1.6 1.6 3.5 6 • 2 5 . 5 5-1 3.6 10.1 0.2 1.9 O.2 0.6 

Rotalia 	viennensis 	(d'Orbigny) 18.3 9.0 12.8 26.1 22.9 56.6 29.3 54.4 70.6 67.1 66.0 67.4 79.5 22.5 2.8 7.4 
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Buliminell4 stria to  - ounctata .• restricted to Colwell 
Bay section. 

From the distribution charts (Tables 2 and 	it 

will be noticed that Valv42134.1a...araaaaJaa is restricted 

in both sections to the basal and upper parts, being en-

tirely absent from the middle portions. Similarly 

3131iminella  zIriatcl7imjactala and iLjaimina_ailaglex var. 

colwelli are restricted. to the basal samples in the Colwell 

Bay section. 

Judd (1880) and other., have expressed the opinion that 

the marine beds of the Headon Hill and Colwell Bay sections 

are of different ages, the latter being stratigraphically 

higher than the former. This view was later contradicted 

and disproved by Keeping and Tawney (1881) and subsequent 

authors, and their opinions are confirmed by the study of 

the foraminiferal fauna and the percentage distribution of 

various s?ecies in different samples. 

B. BWABR1DGk; O1;iT4R B. 

The fauna of the Bembridge Oyster beds (see Table 4) 

is eosentially similar toithat of the Middle Headon beds of 

Headon Hill and Colwell Bay, with the exception of three 

species (Discorbis bembridgl. sp.nov., Tri1oç1ina sp.cf. 

consorbina, and Rotalia sp.indet Wlich appear for the 

first time and are restricted to these beds. 



TABLE 4.- DISTRIBUTION OF FORAMINIFERA : 

BEMBR1DGE OYSTER BEDS, WHITECLIFF BAY. 

SAMPLE 

FORAMINIFERAL 	SPECIES 	IN% 
NOS,BBB 

I 2 3 

. 

B 
4 5 

BB 

- 

6 , 

MiliolineIla 	oblongs 	(Montagu) 12.0 1.5 5.5 44- 9 4.4 0.3 

Triloculino 	sp. cf. consorbina 	d'Orb. 2.1 0.2 8-1 

Nonion 	dupressulus 	(WaIlcur a Jacob) 54-1 86.3 94-5 30.8 72.8 83.5 

Buliminslla 	corteri 	sp. nov. 2.9 

Butiminaila alagantissima 	(cliOrbigny) 0.9 1.6 1.0 0.2 

BuliminalIa 	strioto-punctata (Terguarn) 29.0 5.3 8•1 5.2 11.6 

Bulimina 	coprolithoidas 	Andreae 0.3 1.0 8. 1 1.0 0.2 

Bulimina 	pupoides 	d'Orbigny 0.3 0.1 0.6 

Discorbis 	bernbridgi 	sp. nor. 0-3 I -2 .._ 11-5 

Rotalia 	sp. indet. 1.0 2.8 4-1 0.7 



_ Nonion deoressulus and Mili4pel..4a—DDlOgga are the 

most abundant species and are present in all the samples. 

1211mine1la  eitgaDIJALlaa, which is very rare in the Middle 

Headon beds at Headon Hill, becomes comparatively abundant 

in the Bembridge PISIVrIt4a.jminellaftriaI-punctata 
is quite common in the two basal samples, but becomes rare 

towards the upper part. Discorbis bembridgi is present 

only in 3 samples, in which it is rare to common. 

C. BAASTE&D CORBJLA BEDS. 

The Hamstead Corbula beds (about 2Oft. thick) contain 

a fairly rich foraminiferal fauna (Table 5), which is younger 

than and distinct from that found in the Bembridge Oyster 

beds and the 'Middle Headon beds. 

The outstanding characteristics of this fauna are :-

(I) The dominance of the family Buliminidae, which is 

represented by 12 species and varieties, most of which are 

distributed throughout the section. The exceptions are 

Bulimina bupoides, 	var. bituminosa, 

Angulogerina tenuistriata and Ilrgulina schrelbersiana, 

which are restricted to the upper part only; and 

Entopolenlaevigata which is confined to the basal samples. 

(2) The Nonionidae and Miliolidae are comparatively less 

abundant than the Buliminidae. Nonion_depressulus is 

present in most of the samples, but N.aca2ha and Nonionella  

auricula are restricted to the upper samples. :Qlainqueloeullna 



TABLE 5.--  DISTRIBUTION OF FORAMINIFERA : HAM STEAD CORBULA BEDS, HAMSTEAD 	HILL. 

SAMPLE 	NOS. 

FORAMIN1FERAL 	SPECIES 	IN Z 

HA 

1 

HA 

2 

HA 

3 

HA 

4 

HA 

5 

HA 

6 

HA 

7 

A 

HA 

8 

HA 

9 

A 

HA 

10 

A 

HA 

II 

A 
HA 

12 

Ammobaculites 	agglutinans 	(d/Orbigny) 84•I 63.6 _  6.5 

Miliolinella 	oblongs 	(Mon tagu) 5 • 9 4.3 4 • 3 0.2 0.5 

Quingueloculina 	sp. indet. 3.9 

Quingueloculina 	se minulum 	(Linnaeus) 5•1 2.4 0.2 

Quingueloculina 	simplex 	Ter guem I.4 

Guttulina 	austrica 	d'Orbigny 0.1 

Nonion 	scapha 	(Fichtel a Moll) 
, 

0.6 0 • 6 

Nonion 	dir pressulu a 	(Walker a 	Jacob 10-1 27- 3 0.3 4.5 10.1 

Nonionella 	ouricula 	Heron-Allen aEarland 2.1 3.0 9.0 

Buliminella 	carteri 	sp. nevi. 0.6 I • 6 33.3 4.3 12.0 6.3 4 • 6 

Buliminello 	elegantisaima 	(d 'Orbigny) 0.8 0.3 8 • 6 0.6 O.9 I.6 

Bulimina 	coprolitholdss 	Andreae 1.0 10.0 1.2 I9.4 18.4 15.2 5 • 9 

Bulimina 	along° ta 	d'Orbigny 1.7 0.1 3 • 0 4 .2 I • 9 O.8 

Bulimina 	pupoides 	d'Orbigny O.8 

Entosolenia 	la eviga ta 	(Reuss) 0-3 1.2 

Bolivina 	bryrichi var. bituminosa 	Spandel 18 • 2 2-I 1 • 6 N 0 

Bolivina 	fostigia 	Cushman 0.7 8 - 6 17.6 13 • 8 38.0 

Bolivina 	vario bilis 	(WilliarnSon) 5.8 I • 6 6 • 2 33.4 20-218•7 14.6 10.9 

Virgu lino 	schreibersiana 	Cxjz ek 0.6 2.3 2 • 9 

Angulogerina 	oligoc en ica vor.aff.globosa (Stoltz) 0.1 

Angulogerina 	tenuistriata 	(Reuss) 4.4 1.0 

Va Ivu hn trio 	araucona 	(d'Orbigny) 2 • 6 I • 2 

Pseudopal-r ella 	ovayi 	sp. nov. 3 • 2 1•0 2.0 

Pullen ia 	sp. indet. 2.0 49.8 33 . 3 6 •9 22.8 35 • 2 10 • 6 

(Embryonic 	Poirno r phs ) 0 • 4 0 -8 

A SAMPLES WITHOUT FORAMINIFERA 
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mminulum is somewhat abundant towards the base )  but 

becomes rare towards the top. 

(3) The family Chilostomellidae is represented by 

Pullenia sp.indet., which is very co:rimon in almost all 

the samples. 

(4) The Polymorphinidae are represented by a single 

specimen of Guttialina_a.ustrigsa )and some embryonic forms 

of other indeterminate species. 

(5) The Rotaliidae are represented by ValvulinerAA 

"rauesna)  which is rare. The Cassidulinidae are re-

presented by Ps04.4212=O1la_laull  which is irregularly 

distributed. 

(6) Ago2D2galites  agglutinaus is very abundant in the 

basal sam)les, but becomes less so towards the top. 
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VIII. 	PALALCOLOGY. 

The late Palseogene sediments of the Isle of Wight are 

particularly suitable for depositional and ecological studies. 

Their lithological associations and contained faunas reflect 

a varied succession of facies ranging from freshwater through 

brackish-water to typically marine. 

Although the sediments form a well defined and con-

tinuously deposited unit, they are divisible into smaller 

units )  each of which is the product of a cycle of sedi-

mentation and its characteristic alternation of depositional 

environments (vide Stamp, 1021, p.157). Within each sedi-

mentary cycle (e.g. the marine Middle Headon beds), the 

sediments were deposited in rhythmic pattern with usually 

an alternation of sands and clays. A major thickness of 

these beds is of continental origin, and was deposited in 

freshwater lakes. There are, however, many marine inter-

calations (often partly brackish) representing marine phases. 

Only three of these attain any great thickness and contain 

sufficient number of foraminifera to be of value in 

systematic and palaeoecological studies. 	They are, 1) The 

Middle Headon beds, 2) The Bembridge Oyster beds, and 3) 

The Hanstead C2rbula beds. 
It is generally admitted that the deposition of the 

Middle Headon beds (including the Brockenhurst beds) marked 

the beginning of a fresh cycle distinct from the Bartonian. 

During the period of deposition of the Middle Headon beds, 
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marine conditions returned and the sea spread over a 

considerable area previously only occupied by freshwater 

lakes. 	The marine transgression, which may be attributed 

to the slight subsidence of the area, came from the east 

via Aelgium and Germany (Stamp, 1250, p.292). 	This is 

demonstrated by the facts that the diddle deadon beds attain. 

a greater thickness in the east (Whitecliff Bay area), but 

gradually thin out towards the west (Colwell Bay and Headon 

Hill areas); and by the presence of the Oligocene species 

(in the above mentioned marine beds), which show distinct 

affinities with those from Leeigium an Germany. 

Any attempt at a reconstruction of the details of 

this environmental pattern based on the evidence of foramini-

fera must)  of necessity, be hypothetical, because foraminifera 

are usually adapted to a wide range of environment in depth, 

salinity, and to a lesser extent, temperature. 	Such a re- 

construction is, therefore, of little value unless it is 

substantiated by the occurence of species o1 definite ecolo-

gical value. This work, however, may be further facilitated 

by the presence of fossil asse mblages which change both 

laterally and vertically. Lateral variations in fossil 

assemblages often furnish data on the distribution of sedi- 

mentary environments or biotopes. 	Krumbein ana Sloss (1951, 

p.227) define a biotope as "an area inhabited by a uniform 

community adapted to its environment." On the other hand, 
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vertical variations in fossil assemblages reflect the 

continuance or variability of environments through time. 

It is, therefore, possible to distinguish both lateral 

and vertical biotopes. 

The occurrence of both lateral and vertical biotopes 

may easily be recognised in the iJliddle Headon beds of the 

east and west coast sections of the Isle of eight. 	The 

faunules characterising these biotopes show certain character- 

istics and peculiarities. 	These are tabulated in Table 6., 

(see also Plate XV). 

These faunal differences are here attributed to 

variations in the depth and salinity of the water in which 

the Middle Headon beds were deposited in the two areas. 

Whether the depth indirectly affected the temperature is 

difficult to say from the evidence available. As will be 

shown later, the foraminiferal evidence suggests teat these 

beds were accumulated in shallow marine waters (neritic 

environment). The vertical changes in the contained 

assemblages, coupled with the occurrence of a greater thick-

ness in the Whitecliff Bay area indicate that subsidence 

took place during the deposition of the Middle Headon sedi- 

ments. 	Scott (1940) on the basis of a study of the 

palaeoecological factors controlling the distribution of 

Cretaceous Ammonoids in the Texas area, subdivided the 

neritic type of environment into the epingritic carwiroanent, 

with water depths less than 12,) ft. (20 fathoms), and the 



TABr.E 6.  MOWING THE ORARACTERISTIOS IN  THULEgangIEBEas 

ASSTMIAGES OF TJ-F.7 MIDDLE HEADON BEDS OF THr EAST AND 

W7ST COAST SECTIONS 

Colwell Bay and Headon Hill 
sections ( west coast). 

Whitecliff Bay section 
( east coast). 

‘Tenusilleds - Assemblage domi-

nated by Nonion depressiau!, 

notal a  

(d'Orb.),  

papillosa d'Orb., 

minutum;  (Reuss). Valvulineria 

"Venu Bedss- Assemblage 

dominated by ,Nonion depress-

las (W.W.), Aptalia vienn 

ensis (d'Orb.), Rotalia  sp. 

aff, -oatillosa d'Orb., with 

occasional bands of miliolids. 

nide 

aff. 

and glphiaium 

aTallcUa d'Orb.) is restri- 

cted in both the sections to 

the basal and upper parts. 

'Barren' sands are unrepresen-

ted in the west coast sections, 

'Barren' sands:- Only miliolia 

casts present. 

The characteristic Brookenhurst 

fauna is absent or represented 

by a few exotic forms. 

3rockennurstT3eas:- Assemb 

lage dominated by abicides  

akrerianas (d'Orb.), 0.refu- 

17 	Montfort, Globigerina  

sp. inaet, Pararotalia 

subinermis sPls nov.,  and 

Rotal.la oanui, Cushman. Occa-

sional bands with miliolids. 



coarse-grained sands, 
• • - -with casts of 

• • miliolids. 
CONTINENTAL LOWER HEADON 

UPPER HEADON CONTINENTAL 

MIDDLE HEADON 

Van us 'beds 

et 
SHALLOW - WATER EPINERITIC 

FACIES 	assemblage dominated 
by Nonion, Rota Ha, t Elphidium. 

DEEPER-WATER INFRANERITIC 

FACIES — assemblage dominated 

by Cibicides, Globigerina, Rota I ia, 

a Miliolids. 

Direction 

marine 

Ltransgression. 

.)` 

MARINE (Brackish towards top 

  

PLATE XIV. 

APPX. 21 MILES- -- 	- - 

East (Whitecliff Bay area) West (Colwell Bay & Hdadon Hill areas) 

HYPOTHETICAL CROSS SECTION OF HEADON CYCLICAL DEPOSITIONAL 

	

UNIT, SHOWING THE DISTRIBUTION OF BATHYMETRIC 	BIOFACIES  

	

(DURING MIDDLE HEADON TIMES), AS INTERPRETED FROM 	FORAMINIFER AL 

DATA (Vertical scale exaggerated). 
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inVaneritie environment, with water depths from 120 to 

600 ft. (20 - 100 fathoms). 	Using this terminology, it 

is here suggested that the basal Middle Headon beds in 

the east (Whitecliff Bay area) were deposited in an infran-

eritic environment, while those in the west (Colwell Bay 

and Headon Hill areas) were deposited in a near-shore, 

epineritic environment. The distribution of the en-

vironments during the deposition of the Headon beds are 

shown in Plate XIV. 

In order to evaluate the evidence furnished by the 

foraminiferal fauna, ecological data (including bathymetric 

ranges) were collected for various species found in the 

British Oligocene material which also occur in the present- 

day seas. This data is given in Table 7. 	Species which 

are very rare in occurrence have been omitted. Average 

depths have been calculated in cases where it is possible 

to do so. 	In calculating these averages, occurrences below 

1000 fathoms have been omitted, as most of the species found 

in the material studied are characteristic shallow-water forms 

and have been recorded in great abundance in depths less 

than 100 fathoms. The few anomalous occurrences from deep-

waters may perhaps be due to these species having been 

washed from shallow waters. The only exception is 

Ammsobagulites agilutimags (d'Orb.) which is more common 

in deeper-water. 
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Although a number of older references have been 

included in Table 7, most of them give only the minimum 

and maximum depths at which these species are found and are, 

therefore, of comparatively little help in estimating 

average depths. With regard to the ecological data given 

by Brady (1884), Glaessner (1948,p.184) states - "it 

should be remembered that they refer to a much wider con-

cept of genera and species than that accepted in modern 

taltonomy." It must also be remembered that many of the 

older records of species may be based on misidentifications 

which cannot be checked, as the types are either lost or 

inaccessible. 

I) THE MIDDLE HEADON BLDS. 

(a) Whitecliff Bay section.. 

	

The Brockephurst and Roydon Zones :- 	The Brocken- 

hurst beds, which form the base of the succession in the 

hitecliff Bay section, contain the richest and most varied 

of the foraminiferal faunas to be found in the late Palaeo-

gene sediments of the Isle of Wight. They can be sub-

divided, both lithologically and-faunally, into two zones 

(Keeping and Tawn y 1881, p.109), a lower or Brockenhurst 

	

'zone' s.s., end an upper or Roydon 'zone'. 	The former 

consists of some two feet of chocolate coloured clay 

dominated by Cibicides aknerianus, C.refalgeas, 
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Globigerim sp., and. Npnion  pmhiliwitulum ; the latter of 

some twelve feet of brown sandy clay o ntaining abundant 

Lararotalia elbialermis and Rotalin caL111. The Roydon zone 

contains two bands in which members of the -2iliolidae are 

concentrated (see samples W12 and '415), but with the 

exception of Oui 

  

and Triloculina 

 

„ 	 ro, • 

    

    

trigonula, they are not individually abundant. The 

Polymorphinidae are fairly evenly distributed throughout 

both zones. Although this family is represented by 

numerous species, the number of individuals is in no case 

large. Other families represented are the Buliminidae, 

Rotaliidae, and the Anomalinidae, several members of which 

are restricted to the i3rockenhurst and Roydon zones in the 

Whitecliff Bay section. 

On the whole the Rotaliidae and the Anomalinidae 

are the dominant families represented in the Brockenhurst 

and Roydon zones. 	According to Norton (1930), these 

families do not seem to possess any definite ecological 

significance. 	Recent work has shown, however, that 

consideration of groups of family rank seldom permits the 

recognition of ecological controls. Since even members 

of the same genus are liable to show wide differences in 

degrees of tolerance to depth, terwerature, salinity, etc., 

ecological deductions must be based on considerations of 

species and varies if valid conclusions are to be reached. 
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Although 4ibigides refuleeens and ,C.aknerlenus 

are found in both the Brockenhurst and Roydon zones, 

they reach their maximum abundance in the former. Of the 

two, (.;.E1 nerlall= is usually predominant, and near the top 

of the :rockenhurst zone (sample W10) constitutes some 

60.0e of the assemblage. 	Neither of these species are 

found in the beds above the Roydon zone in the Whitecliff 

Bay section, and except for a few rare specimens of 

refulong in the Headon Hill samples (HH10 an HH13) are 

unrepresented in the other Middle Headon sections examined. 

Little is known concerning the bathymetric range of 

C.aknerianus, as the species does not occur in present-day 

seas. 	The Recent records by Brady (1884,p.663) have been 

discredited (vide etiam Thalmann, 1932). However, since 

the species occurs abundantly with C.refuJgenee  their 

bathymetric distribution must be similar. C.refulgene is 

a moderately shallow-water form, and occurs commonly round 
• 

the margins of temperate seas below 20 fathoms. The shape 

and construction of the tests suggests that both these 

species lived on the surfaces of broad fronded seaweeds. 

Since luxuriant algal growth is usually found in the oxy-

genated waters of the brachyhaline zone (16.5 - 30 % 

salinity, vide Hiltermann, 194), the occurrence of these 

two species would indicate deposition in waters of almost 

normal salinity and oxygen content. This is in accordance 
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with the views of Lowman (1949) wto states that gibleieleeL 

is the most abundant genus in the mid-neritic zone. 

Further ecological information is furnished by the 

distribution of Globigerina sp. 	The percentage of this 

species is at a maximum of 27.] at the base of the 

Brockenhurst zone, and disappears just above the base of 

the Roydon zone. 	It is not represented in the higher beds 

ofIthe ehitecliff Bay section, and neither does it appear in 

the Middle Headon beds of Colwell Bay and Headon Hill. 

Globigerins is a pelagic form and its normal habitat is 

the surface waters of the open sea. 	It is not normally 

found in shallow turbid coastal or estuarine waters in the 

temperate zones, but is liable to be swept into them from 

the oceans by the action of tides and currents. 	The 

occurrence of significant percentages of aldbigerina in a 

deposit, therefore, is not necessarily an indication of 

accumulation at great depth but rather an indication that 

the area of deeosition was in unrestricted communication 

with the open sea. The occurrence of obierina in the 

Brockenhurst and Roydon zones and its absence from the 

'Barren' sands and 'Venus' beds is thus an indication that 

the area of deposition was becoming progressively cut off 

from direct communication with the open sea with passage of 

time; and almost certainlylindicates  that the Whitecliff Bay 

area was progressivgly silting up. The absence of 
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algbigerina from the other Middle Headon areas similarly 

indicates that the deeper-water conditions apparent during 

the depositi:Ji of the Brockenhurst and Roydon zones at no 

time existed in these areas, and supports the hypothesis Itiat 

the marine Middle Headon transgresA.on came from the east 

via Whitecliff Bay. 

Another ecologically significant species found in the 

Brockenhurst and Roydon zones is Noni±an—umbiligtulus. This 
is typically a dee)er, cool-water form, and is not normally 

found in shallow coastal sediments. 	It occurs abundantly 

at depths over 50 fathoms, and according to Brady (1384) 

is found in much deeper water than its ally N.depressulus. 

The abundance of N.umbilicatulus in the basal samples of the 

Brockenhurst and Roydon zones supports the assumption that 

these beds were laid down in deeper and more saline waters 

than the succeeding beds. 

As has been mentioned previously, the Polymorphinidae 

are well represented in the Brockenhurst and Roydon zones. 

Although this family has a wide bathymetric distribution 

in present-day seas, it is most abundantly represented in 

both number of species and individuals in the deeper neritic 

waters. 	it is not commonly represented in very shallow 

waters of low salinity and does not appear to tolerate 

waters of abnormally low oxygen content. The two best 

known Recent forms that occur in the Isle of Wight material - 
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Globullg=a and G.inaequalis - are both typically 

marine species, and occur most abundantly in the deeper 

waters of the neritic zone, Llembers of this family are 

not found in the Middle and Upper parts of the 'Venus' beds, 

indicating that conditions at the time of the deposition of 

the latter had become unsuitable for their survival. 	It 

seems likely that the factors governing their disappearance 

were the changes in depth and poosibly salinity during the 

silting up of the Middle Headon sea. 

Examination of the distribution of Cibicidps  refulgena, 

C.aknerianug, Ilehlgerina sp., andLenion uelbilieatulusi in 

the 'Jhitecliff Bay section (see Table 1) indicates that these 

forms :ire the most abundant in the clays of the Brockenhurst 

zone, ar.d that these bed were laid down in slightly deeper, 

cooler waters than the sandy clays of the succeeding Roydon 

zone. 

Ecological conditions during the deposition of the 

Roydon zone appear to have been slightly different to those 

pertaining during the accumulation of the underlying clays. 

Although the differences between the Roydon an Brockenhurst 

faunas are to some extent due to a slight shallowing in the 

depth of the sea (as indicated by the decrease in abundance 

of Nonion umbilicatuleee, Gleleigerina  sp.)  and =)Aelilaz spp.) 

It seems unlikely that this would account for the sudeen 

appearance in abundance of Rotalia canui and ;?4mrotalia 
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‘ puTeinermis. 	Some additions]. factor is probably involved)  

and in view of the close correspondence between the faunal 

and litholoeicel changes, it is suggested that the factor 

in question is the nature of the substratum supporting the 

assemblage. 

Nothing is known concerning the distribution of 

Rotalia canui and 	 since since neither 

species has survived to Recent times. 	However, these 

species show certain resemblance to several groups of late 

Tertiary and Recent species, the ecological significance of 

which is known. 	The similarities in test construction and 

constitution (spinosity, thickness of walls, heaviness of 

ornamentation)  etc. ) suggests that they probably thrived 

under similar conditions. 	Perhaps the commonest of the 

Recent allied species is 'Rotalial_CL,,,L= d'0rblE4i. An 

examination of the literature suggests that this species 

is confined to warm tropical marine waters and thrives best 

on coarser sediments in well oxygenated lime-rich en- 

vironments. 	According to Brady (1834, p.709) it is commonly 

found in shallow water coral sands in the East and est 

Indies)  and he also records it from the Mediterranean and 

Red seas, off Mauritius, Ceylon, and the Cape of Good Hope. 

It hos also been recorded by Norton (1930, p.352) from 

Murray Island, Australia; he states that the species seems 

to have definite ecological relations, and is practically 
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confined to shallow warm waters. 

These inferences are also supported by recent work 

on the distribution of Par:ArslIalla 	 Berrata (ten Dam and 

Reinhold) in the Pliocene Coralline Crag of east Anglia, 

(D.J.Carter, personal communication). 	The distribution 

of this form (which is closely related to keeejbinermie) 

has been found to be governed in part by the lithology of 

the enclosing sediments, and it appears that this species 

only becomes abundant where a shallow-water current-swept 

sandbank facies is developed. 

If the parallel that has been drawn between RoLalia 

canui and kazaratalia_mattinermis on the one hand, and the 

Recent and Pliocene species on the other is valid, then'it 

is probable that the sudden appearance of the two former 

species may well be correlated with the change in conditions 

which initiated the deposition of the coarser sediments of 

the .Roydon zone. 

An interesting feature of the hoydon zone is the 

appearance within it of members of the Liliolidae. These 

become particularly concentrated at the level of samples 

'l2 and 415 and mnstitute 31.4* and 14.2;t respectively of 

the contained assemblage. 	In these two samples, the 

family is represented by 9 species. The dominant form in 

sample 412 is QuineeeeloclUilea  juleana  which accounts for 

26.9e of the total foraminiferal assemblage. 
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Trileglaina trigonula is the next abundant species and 

constitutes 3.$ and 3.3% of the contained assemblages in 

samples 4W12 and W15 respectively. 

The ecological conditions that governed the dis-

tribution of the individual species of the Miliolidae re-

presented in the Miliolid bands are not certainly known. 

The dominant species represented - Q.auleam  - has not been 

reported from recent seas. The most detailed and com-

prehensive ecological data concerns the distribution of 

Q.seminulum. According to Said (1951, pp.82 and 85), who 

worked on the foraminifera of Narragansett Bay, on the coast 

of Rhode Island, the distribution of this species is 

dominantly controlled by salinity. He found it to be 

characteristic of a zone of intermediate salinity re-

presenting the transition between Hiltermags pliohaline 
-30 Vs* 

and brachyhaline zones (9 - 16„ and 16.salinity 

respectively - vide Hiltermann, 1949, pp.4-8). This 

distribution coincides with that in Jade Bay, N.. Germapy, 

described by Bartenstein (193S, p.399, table Ib). 	It must 

be remembered, however, that although Q.seminulam is the 

most abundant in the zone of intermediate salinity, it is 

by no means restricted to it. 	In North America and Europe, 

the species is widely distributed in the shallow temperate 

coastal waters of normal salinity. 

Other Recent Miliolidae which are found in the 
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Roydon miliolid bands are Miliolinella Oblong, Trilogjlina 

a trigonu and Quinqueloculine bicarinats. Of the three, 

M.oblonga and 7trigonula are perhaps the most widely dis-

tributed species. Although M.oblonga has a wide bathy-

metric range, the majority of records are from depths of 

less than 50 fathoms. 	it has also been repoa,ted from 

very shallow waters of subnormal salinity (Brady, 1370). 

Natiand (192Z) records Lttrivonull at depths ranging from 

20.3 to 150 fathoms. No detailed ecological data ia 

available for j.bicarinata, but records of occurrences 

suggest that it is typically a shallow-neritic species. 

A survey of the rather limited information concerning 

the distribution of these species would seem to indicate that 

the sediments comprising the miliolid bands were laid down 

in an inner-neritic evironment, possibly at depths of less 

than 50 fathoms. This is in accordance with the information 

concerning the distribution of the Miliolidae as a whole 

given by Norton (L)20, p.:IJ3V), who states that "the most 

favourable habitat for members of the iilio1idae is in 

warmI shallow water and tropical and warm temperate seas in 

depths down to perhaps 50-60 fathoms, where the temperature 

ranges between 200  and 26°C." 

Although the appearance of miliolids in the Roydon 

zone as a whole may have 'been dependent on the slight 

shallowing of the sea (indicated by the distribution of 
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Cibicides spp. )  GlobiZerina sp. )  and Nonionelell2ilicatuius 

in that zone), it seems unlikely that it could account for 

the fairly high percentage of miliolids in samples W12 and 

;115. 	It seems more likely that this high percentage 

should. be ascribed to some sudden ecological change during 

the deposition of the Roydon zone. A local current 

change which resulted in the reduction of the salinity of 

the water may have been responsible for the increase in 

abundance of the ialiolidae, but it is probable that some. 

other ecological factor hitherto not considered was in-

volved. 

Although the Miliolidae are the most abundant 

foraminifera in shallow water in coral reef regions, they 

tend to be somewhat locally distributed within these areas. 

Cushman and Valentine (a)20, p.5) note the ist 
ett-tt•41"c"e- 

'‘er the miliolids are plentiful on the one side4.but are 

nearly absent on the other. The fixIings of Dawson (1870) 

in the Gulf of St.Lawrence 3re interesting in this respect, 

for he states that the Miliolidael  although abundant in the 

shallow partially land-locked sheltered Gaspe iay, are 

characteristically and almost entirely absent from the 

current swept area outside the bay. 	In the light of 

Dawson's remarks on the effect of currents it is possible 

that the distribution of the miliolids in the miliolid bands 

may have been governed by a momentary moderation of current 

action in the area. 
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It has been suggested (van Voorthuysen, 1iAV:p.67 1  

re Q.seminulum) that the abundance of certain miliolids may 

be largely controlled or affected by food supply. Un-

fortnately, variations in food supply, except in so far as 

they are related to changes in lithology and organic content 

of the substratum, cannot be determined by study of the en-

closing sediments; verification of this hypothesis will 

therefore have to wait detailed studies on the distribution 

of living specimens. 

With regard. to the composition of the assemblage from 

samples W12 and W15, it is interesting to note that an 

increase in the abundance of miliolids is accompanied by 

a marked reduction in the percentage of Cibici4des aknerianun. 

It is therefore probable that the ecological factor which 

favoured the abundant development of the miliolids was 

precisely the one which inhibited the development of 

C.aicnerianus. Althouh the ecological factor involved 

could be a sudden decrease in the depth of water during the 

accumulation of the enclosing sediments there are many other 

alternatives. Carter (1953), who found a similar relation-

ship between the distribution of j.eminulum and Cibicideg 

app., in samples from. the Holocene Estuarine clays of 

Northern Ireland, suggests that the controlling factor may 

be variations in the abundance of algal growth. 



187. 

Although the evidence furnished by the foraminifera 

indicates that the Roydon zone was laid down in somewhat 

shallower water than the underlying Brockenhurst zone, the 

evidently richer and more varied fauna of these two zones 

(in contrast to the assemblages of the west coast sections) 

indicates a comparatively deeper-water, infraneritic to 

epineritic environment for their deposition. An analogy 

may be drawn from the Gulf Coast region, where Lowman 

(1949, p.1956) distinguished several facies-zones, based 

on the abundance of certain foraminifera. The inner neritic 

zone or near-shore area is characterised by the abundance of 

Rotalia, ElPhidigm, and various members of Miliolidae, where-

as the mid-neritic zone is characterised by the abundance of 
ei 

genera and species of Rotaliidae, especially Cibips. 

In view of the absence of inland exposures of the 

Brockenhurst beds in the Isle of Wight, it is not possible 

to know the exact lateral limit of its infraneritic / deep 

epineritic depositional environment. 

The 'Barren' sandy :- Soon after the deposition of the 

Brockenhurst beds, the sea gradually began to retreat east-

wards and partial silting up of the area took place. As a 

result of these changes in physical conditions, beds which 

succeed the Brockenhurst beds (in the eastern area) consist 

entirely of coarse-grained greyish-green sands (76 ft) with 

occasional bands of ironstontoadules. They are 
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unfossiliferous, except for some obscure casts of miliolids 

(probably )seemnplum) and casts and corroded fragments of 

marine molluscs. 

The miliolid casts are mate up of minute spherules of 

black iron pyrites. 	Myers1942, p.34) states, concerning 

the black pyrites of iron (found in foraminiferal tests in 

certain regions off Plymouth, Englana)- "It is presumed 

that this mineral is produced in subsurface sediments when 

anaerobic bacteria utilize sulphates as a source of oxygen 

and release hydrogen sulphide which in turn produces the 

pyrites from soluble iron salts. 	The occurrence of the 

pyritized tests may be related to the bacterial decom-

position of the protoplasm of the foraminifers that had 

died as a result of being buried during periods of turbulence 

or when the bottom was disturbed. by strong currents." 	it 

is possible that the pyritized miliolid casts in the 'Barren' 

sands were also produced under the same conditions as those 

outlined by Myers. 

It is interesting to note that in the 'Barren' sands 

and in the Roydon zone (sample W13), miliolids are the only 

fossils that are found in the form of casts in pyrite. 	If 

Myers' surmise concerning the method of formation of pyrite 

casts is correct, this would suggest that the Miliolidae are 

particularly liable to be buried during the periods of 

turbulence or current action, possibly through inability 

of the protoplasm to disengage itself from enclosin g sediments. 
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The absence of foraminiferal remains other than 

miliolid casts in the 'Barren' sands should not be con-

strued as an indication that the environment during the 

deposition of these beds was inimicable to foraminiferal 

life. 	It is more probable that the absence of organic 

remains is secondary and is due to the lithology and 

structural attitude of the sediments. 	The 'Barren' beds 

consist entirely of coarse-grained sands and consequently 

offer no hindrance to the passage of percolating water. 

They occur in a succession, consisting largely of clays and 

sandy clays, and the whole succession in Whitecliff Bay has 

been sharply folded, so that it dips at an angle of 750. 

Any waters percolating downwards would have been canalised 

through the sandy beds leading to the decalcification of the 

contained fossils. 

In the absence of foraminiferal remains other than the 

miliolid casts, it is impossible to deduce the ecological 

conditions during the deposition of the 'Barren' sands, 	in 

view of the decalcification subsequent to deposition, too 

much emphasis must not be placed on the occurrence of the 

miliolid casts. The heavy fractions of some samples from 

the Roydon zone usually contain similar miliolid casts, and 
40.4. 

if these bedsouffered complete decalcification the remaining 

organic content would closely resemble that of the 'Barren' 

sands. Similarly the scarcity or absence of foraminiferal 

remains at the top of the BroCKenhurst zone (sample all) 
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and the middle part of the Roydon zone (412, 414) does 

not indicate that environmental conditions during the 

deposition of these layers was inimical to foraminiferal 

life. 	The frequent occurrence in these samples of de-

hydrated selenite crystals points to subsequent destruction 

of the calcareous contents by acidified waters. 

The  'Venus' beds ;- 	The 'VenAg' beds in the 4hitecliff 

bay section are divisible into three lithologically distinct 

portions. 	At the base is a. 4ft. bed of stiff blue clay.  

containing abundant molluscan remains. 	12n1a is overlain 

by 2Oft. of bluish-green sandy clay containing Cordionsis  

incras  ata. 	The topmost bed consists of sandy loam (12ft.), 

devoid of organic remains except for a few indistinct 

molluscan casts. As in the 13rockenhurst and Roydon zones, 

the contained foraminiferal faunas apaear to be largely 

controlled. by the lithology of the enclosing sediments, so 

that the boundaries between the faunal zones cioncide with 

those between the three lithological subdivisions. 

The stiff blue clay at the base of the 'Venus' beds 

marks the disappearance of the characteristic deeper-water 

marine saecies found in the lower beds, the first appear-

ance in the succession of Rotalia viennensiLa and the first 

appearance in marked abundance of Rotalia  sp. aff. Papillose 

and Nonion depressulua. 	An interesting feature of this 

clay bed is the appearance within it of two bands containing 
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concentrations of foraminiferal species (Oeseminulum and 

BuliminglIa_earteri respectively) not found in abundance 

elsewhere. 

Of the above species, N.depressulgs is the most 

widely distributed in recent seas. 	From the Table 7, it 

will be seen that this species is usually frequent at depths 

of lass than 150 fathoms. Brady (1884) states that it is 

most abundant at depths less than 50 fathoms. This, in 

fact, is true of most of the records of the species from 

around the British Isles. Nedepresculus is also remarkable 

in that it exhibits a very high degree of tolerance to 

waters of low salinity (Brady, 1865, 1370, 1884, 18B7; dada, 

1936). 	N,deoressulus associated with ,211.1dium excavatum 

(Terquem) (= PolysIomella  striatopunctata auctorum) has 

actually been reported from grassy fresh water pools 

receiving land drainage (Brady, 1370, p.278). 	This 

euryhaline species is also a very important constituent of 

assemblages living in waters of extremely low oxygen content, 

and is common in the Holocene stagnant-water clays of the 

Netherlands (van Voorthuysen, 1951, Diagrams nos.1 & 2). In 

stagnant waters of very low salinity, however, it is usually 

accompanied by Trochammina and ligoloetWaXagmoides, which are 

not represented in the Isle of Wight assemblages. 

Little is known concerning the ecology of Rotalia sp. 

aff. oaoillosa and RotallP viennensis which do not occur in 
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the present-day seas. Hantken (1367) records iceyiennensis  

from Oligocene brackish-water deposits of iTangary. Since 

this record is without any figure or description, the 

identification must be taken as doubtful. From the type 

locality in the Vienna Basin, the species is frequent in 

the Sarmatian (Upper iiiioeene) sediments. Marks (196l, p.33) 

states - "The Tortonian passes upwards into the Sarmatian 

sediments of shallow to brackish water facies, containing 

Cerithiae, Tapes,  ,etc. 	The almost exclusive occurrence of 

various species of lel.ahidium and iota1ia clearly indicates 

s shallow water depositional environment." 

The disappearance or marked decrease in abundance of 

many forms in the lower 'Venus' bed clays appears to in-

dicate that conditions during deposition had become less 

favourable to the development of a rich and varied foram- 

iniferal fauna. 	Such conditions are usually to be found 

in epineritic, very shallow pliohaline coastal waters, where 

the decreaee in salinity due to dilution of the sea water 

by land drainage is becoming appreciable. Azeemblages 

subsisting under these conditions typically contain small 

numbers of species represented by large numbers of individuals, 

and are usually dominated by.  Nenione  and 	 

A notable feature of the ' 	bed clay is the 

occurrence within it of a band containing a very high 

percentage of 314imiaalla cal:tact:1 (33.0). Unfortunately 



this species is not represented in recent seas, and no 

information is available concerning the factors controlling 

its distribution. Although the genus is typicaliy a 

shallow-water fore', its species inhabit too wide a ranEe 

of environments to allow accurate deductions based solely 

on the genus to be ade, HoNever, it is interestinE to 

note that the conditions which favoured the increase in 

abundance of pecarteri caused a marked reduction in the 

abundance of al0poressulue and '40telea vieneanala. it is 

therefore possible that a localised increase in depth (or 

more probably salinity) may be responsible. 	In view of 

the recurrence of a very similar assemblage at one level 

in the more brackish-water overlying sandy clays it seems 

more likely that some factor other than salinity or depth 

is responsible. 

In sample e32 froe the top of the clay, the percentage 

of Nedeprepeulus decreases very markedly concurrently with. 

the sudden appearance of Ouince4;glocaliela se:Ai-Ault= and 

Q.imPressa var. legnella. 	In this sample N.depressulue 

constitutes over 50e: of the assemblage. The conditions 

which govern the distribution ofeminulum have already 

been discussed (see p.1S3). 	The misconception that 

leseminulum is a species which thrives in waters of very 

low salt content appears to rest on a misidentification in 

"The Ostracoda and. Foraminifera of Tidal Rivers", Pt.11. 
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(Brady, 1870). 	In this publication certain thia-shelled 

forms approaching Mi1ioliDA21AB10=21a=a (iiiontagu) in 

appearance, found in association with glliammina_fulAw 
(Brady), a. typical brackish-water form, were erroneously 

included in 4.seminulum s.s. 	If the remarks concerning 

these forms are eliminated, Brady's staLement (gte.cit. 
p.285) on the distribution of  seminulam becomes "Typically 

'hallow marine" and thus more closely in accordance with 

present day information. 	It has already been pointed out, 

however, that another factor independent of salinity may 

be involved, and in view of a recurrence of a very similar 

assemblage in more brackish-water higher beds this seems to 

be a more likely explanation. 

The blaish-green sandy clays with Cordiopgis incrassatA. 

contain a very restricted fauna, and a. study of the foram-

iniferal assemblages reveals a sudden progressive reduction 

in the salinity of the water during the deposition of the 

upper bets. Other faunal changes occurring at the boundary 

between the underlying clays and the sandy clays may be 

correlated with a sudden decrease in salinity and/or oxygen 

content of the water or with the change in lithology. 

The assemblages in the sandy clays are dominated by 

the two species - Rotelia viennensis and N9nion agaggsulua. 

In the lower parts of the section the former is the most 

abundant, but it disappears about 4 ft. above the base. In 
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the upper part of the section :,;.depressulgz  is the dominant 

form and at some levels (see 	'27, W 38, and W42) the 

assemblages become monospecific. This would seem to indicate 

that not only was the water becoming more brackish with the 

passage of time but it was also tending to become stagnant. 

Such conditions are commonly found. in shallow turbid 

estuerine areas where abundant plant remains and organic 

refuse tend to reduce the oxygen content of the water. In 

coastal brackish-water lagoons characterised by sluggish or 

non-existent water circulation, and water of very low oxygen 

content, Nonion / To91gffilmipa Egialapiaragniaisigza assemblages 

would be produced. 

The progressive decrease in salinity during the 

deposition of the upper sandy clay 'Venus' beds (as indicated 

by the increase in percentage of Nonion deoressulu4) is in 

accordance with the views of Stamp (1950, p.292) that the 

initial marine invasion during the Oligocene in inglish and 

French regions was followed by a considerable period during 

which brackish-water and eventually freshwater conditions 

prevailed. 

A significant feature of the sandy clays is the 

occurrence in them of assemblagesrich in Bulimlnella cartori 

and LlainzAeloculipa semin41141. The fbrmer was found in the 

mid-portion of the sandy clay succession, and the later 

near its top. 	These asseelblages are closely similar to 

those found in the underlying blue clays, and it is 
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noteworthy that the assemblages occupy a similar spatial 

position relative to the base of the individual bed in 

which they occur. The conditions which gave rise to them 

probably tended to recur in the same order in each litho-

logical phase, and are therefore to some extent oscillatory. 

The green sandy barns overlying the sandy clays appear to be 

totally devoid of foraminiferal remains. The heavy 

fraction of W42 was found to contain pyrite, but this was 

not in the form of foraminiferal casts. The occurrence 

in these beds of fragmentary corroded mulluscan remains and 

obscure molluscan casts indicate that organic remains were 

present in the beds at the time of deposition and have 

subsequently been removed by percolating water. 	if however, 

the trend away from marine conditions during the deposition 

of the underlying beds was continued, the sandy loams would 

probably have been laid down in almost fresh water. 	in 

such an environment foraminifera are usually not foundl  and 

therefore it is possible that these deposits did not 

originally contain them. 

(b) Colwell Bay and Headon Hill sections 	The foramini-

feral faunas of the Middle Headon beds of the Colwell Bay 

and Headon Hill sections, though limited in the number of 

species, consist of abundant specimens of NonionLdepressulus, 

Rotalia viennenaial  Rotalia  sp.aff. Panillos4n  and 
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Uphidium minutum. The first two species together usually 

constitute over 60'i, of the total assemblage in different 

samples. Vaivulineria araucana is virtually restricted to 

the Colwell Bay and Headon Hill sections, where it attains 

abundance in a few basal samples. Other species are 

too rare to be of any significance. Valvulinerla_aralleana 

is reported from 150 - 1000 fathoms (Natiand, 

According to Brady (1884), however, it is a shallow water 

species. Excepting two samples (C3 and H112), the percentage 

of this species does not exceed that of N.deoresquius or 

iennensie. 	It is therefore probable that V.araucana 

occupied the same ecological niche u: that occupied by 

N.dgeressulus and f(.viennensia. 

As in the 4hitecliff Bay section, the percentage of 

liadearessalus increases markedly in the upper samples, both 

in the Colwell Bay and Headen Hill sections (samples Cl? - 

C20 and HH241  HH25 respectively). In the Colwell Bay 

samples, it is over 96 and at Headon Hill, over 86.7;e. 

Further, the same samples contain abundant specimens of the 

gastropod Theodoxus  cencavus, which lives in brackish and 

fresh waters (Davies, 1935, p.2283 '40od, 1947, p.233). 

The foraminiferal (aF well as mulluscan) evidence, 

therefore, suggests that the Middle Headon beds in the 

western areas (Colwell Bay and Headon Hill) were initially 
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deposited under shallow marine conditions ot depths less 

than 50 fathoms. During the deposition of the upper part 

of the Middle Headon beds, however, the rapidly shallowing 

sea gave place to lagoonal or brackish-water a)nditions, as 

shown by the abundance of brackish-water fossils. 

The Middle Headon beds pass imperceptibly into the 

overlying freshwater Upper Headon beds, indicating the 

gradual retreat of the sea end the establishment of fresh-

water conditions. The Osborne beds and the Bembridge 

Limestone also belong to the freshwater phase and are 

complementary to the marine phase of the Middle Headon beds. 

2) THL B14;MBEIDGE  OYSTLR Pi  

The Bembridge oyster beds were deposited during the 

second marine cycle, under the same environmental conditions 

that prevailed during the deposition of the Middle Headon 

beds in the western area, i.e. a near-shore, epineritic 

environment. This marine transgression, however, was of 

shorter duration than the previous one, and continental 

conditions were soon re-established. The foraminiferal 

fauna is similar to that of the Middle Headon beds of Headon 

Hill and Colwell Bay sections. Some species which are rare 

in the Liddle Headon beds, however, become abundant here. 

These are Miliolinellaoeblengs, Buliminellaelqgantiskima 

and B.striato-ounetata. 1deoressulug is again the 
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dominant species)  and occurs in most of the sanples in 

suoer-abundance. 	M.oblonge)  thoegh having a wide batty-

metric range)  is very common in shallow waters with depths 

less then 50 fathoms. 	Natland (1933) recorded both 

2121engp, and P.elwentisiMa in abundance from zone 

with a de)th range from 2 to 20 fathoms)  which is virtually 

the range of the epineritic environment)  as suggested by 

Scott (1940). 	Most of the other records of 8.0..e;gaLtissteeet 

from around the British Isles)  off the coast of Belgium)  and 

the eastern coasts of Vorth and South America are from depths 

less than 50 fathoms. According to Hada (192€))  the species 

can also live in breckish-waters. 

The continental Bembridge beds comprise a great thick-

ness of clays and grey-blue marls, the :Ambridge marls. Within 

this phase may also be included the lower)  middle and upper 

Estunrine and Freshwnter Hamstead beds)  which are merely a 

continuation of the Bembridge marls and differ from them 

mainly in lithology - sandy bede and shales replacing the 

marls and clays. 

3) THE HAMSTEAD COltBeiLA hEDS. 

The uppermost 20 feet or so of the Hamstead series - the 

Hamstead Corbala beds - represent the third and the last 

important marine phase of late Palaeogene sedimentation. 



Of the Recent species found in the Hamstead corbula 

beds, the dominant forms are Ammohaesslitgs_agvlutinans, 
Milielinellsg  obignE3, 1112nion depressulus, Nonionella  

Alrig112, 13411,MiDel1a elegantiausima, Bulimina susoides, 

3211Y1LAs variah111:5 and iirgullna_zazialla. 

A,agziutinanA is rather abundant in the two basal 

samples (63.e6 and 84.1;0. Though the species has a wide 

bathymetric range, the deeper-water records are more numerous 

than those from shallow waters. 	Around the British isles, 

however, the species occurs in shallow waters, at depths less 

than 50 fathoms (Brady, 1887). According to Heron-Allen and 

Earland (1910, p.422), it cannot be described as a comsion 

British species. 	Hada (1936) records the species in great 

abundance from brackish-water lakes in Japan, with salinity 
ranging from 12.0 toa'-.k.Se. 	Lowman (1949,p.1953) states 

"The foraminifers' genus AmmobaculiAes is the dominant genus 

in what may be classed as weakly brackish environments in 

the range from 100 to 5000 parts per million chloride". It 

seems highly unlikely that the basal Hamstead (erbu2p.. beds 

were deposited in very deep waters, as the associated faunule 

osntains no other deeper-wster species. The possibility of 

a brackish-water environment, however., cannot be ruled out 

completely. The state of preservation of this species 

indicates a shallow-water depositional environment. The 

shells are very fragile, and out of over 600 specimens 
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that were found, only 3 have the uniserial portion intact. 

Heron-Allen and Larland (op.cit., p.424) state concerning 

Ammobaculites (Hap_lophrumillMi_agallIlDaaa - "The shell 
is constructed with a peculiarly perishable cement which 

conduces to its disintegration under the action of waves 

upon the shore and the process of drying and floating". 

since the specimens of this species occur in a very frag-

mentary state, it appears probable that the basal Hamstead 

Corbula beds were deposited in very shallow marine waters, 

where, due to the action of waves, the fragile shells were 

partially disintegrated. The exact or even an approximate 

estimate of the depth is of little Importance, because the 

species inhabits a wide range of ecological conditions. 

The Bulimlnidae are abundantly represented in these 

beds, both by the number of species and the number of in- 

dividuals. 	According to Norton (1930, p.348) the members 

of the family "are not restricted as regards conditions of 

depth and temperature". 	However, two species seem to be of 

ecological value. These are Bullmilaglla elegantisEiMa and 
Bolivina variabilis. The former species, as already re-

marked, occurs abundantly at depths less than 50 fathoms, 
the optimum range being 2.3 - 20.8 fathoms. 	B.variabllis 

is typically developed and abundant around the 3ritish lsies 

(the types were from off the south coast of Lngland). bxcept 

for deeper-water records by Cushman (1942) from the Pacific 

'Albatross' collection at depths ranging from 613 to 1135 
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fathoms, all the other records are from depths less than 

85 fathoms. 	Off the Belgian coast, the species occurs 

commonly at depths less than 23 fathoms (Cushman,1949). 

B.elongata and Virgulina schrelbezainno, though somewhat 

abundant in some samples, have bathymetric ranges too wide 

to be of any ecological value. 

In the upper samples, Nonienella  auric4.14 occurs 

commonly. 	Though there are few records of the species, 

it appears to be restricted to, and abundant in, shallow 

waters. 	Heron-Alien and Larland (1930) record the species 

from off Plymouth, Lngland, at a depth of 30 fathoms. 

Cushman (1949) records it from several stations in the 

Atlantic Ocean, off the New Lngland coast, at dephs ranging 

from 6 - 13. fathoms. 

Thus the foraminiferal evidence suggests a relatively 

shallow marine environment (with depths less than 50 fathoms) 

for the deposition of the damstead Corbula bads. 

In the preceding pages, an attempt has peen :Lade to 

select foraminiferal assemblages which yield information as 

to the nature of the environments prevailing during the 

deposition of the various marine or brackish-water beds of 

the late Palaeogene sediments. The ecological value of the 

foraminifers and the biotopes in which they 

directly interpreted by nialogy with Recent 

modern environments. 

Pt 
occuripd, are 

s2ecies and 
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Ix. 	(A) att.CILS  COM.g.ON AND 411.QUI,J4W Ty Td  

MARINE. BLDS OF Tat, LATt, PALAL0Gair.. 

SLDIALWTS. 

I. Out of a total of 62 species and varieties found in the 

marine beds of the late i?alaeogene setents, there are :- 

6 species common to the three marine beds, (namely 

the Middle Headon, Bembridge Oyster and Aawetead 

Corbula beds. 

7 species common to the Middle Headon and Bembridge 

Oyster beds. 

1 species common to the Middle Headon and Aamstead 

.c,p_rbula beds. 

6 species common to the Bembridge Oyster and damstead 

Qorbula  beds. 

11. Out of 47 species and varieties found in the 3 sections oi 

the Middle Headon beds, there are :- 

2 species peculiar to the Headon dill section 

2 species peculiar to the Colwell Bay section 

27 species peculiar to the 4hitecliff Bay section. 

III. Out of 10 species and varieties found in the Bemeridge 

Oyster beds 

3 species arc peculiar to these beds. 

IV. Out of 24 species and varieties found in the 

Hamstead Cprbula beds :- 

11 species are peculiar to these beds. 
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(B) STRATIGRAeHICAL RANGLS OF SPLCILS. 

Since the marine Oligocene beds of the Isle of Wight 

are not very productive in foraminifera, the total number 

of species found in these beds is very small compared with 

the number in contemporaneous horizons in the European 

Tertiaries. 	For this reason, the number of species common 

to the Oligocene of the Isle of Wight and equivalent horizons 

in European localities is also very small. 

Exact correlation on the basis of corinon species is 

therefore difficult and it is essential to apply the criterion 

of the known stratigraphic ranges of species. 	Only the first 

appearance of a species, coupled with its known ranges tnrouga- 

out limited stratigra)hicai thicknesses can be used effectively 

in any inter-regional correlations. 
A statistical analysis of the various species found 

in the Oligocene beds of the isle of Wight based on ttie 

above principles, reveals certain interesting features which 

are listed below. 	The localities and. exact horizons from 

which the various species have been recorded in Lurope have 

already been given in the systematic study (see VI). 

I. Foraminiferal Fauna of the Middle Headon beds - 47. 

species and varieties. 

(a) 4 species and varieties are new (and therefore of 

little value at the moment for correlation 

purposes). 
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(b) 17 species and varieties have a wide geological 

range - either Eocene to liocene or Eocene to 

Recent. Lavena s.cata is known to range from 

Cretaceous to Recent. 

(c) I species, Quinquelogullata_tagarinats, has so far 

been recorded only from the Pliocene and Recent 

of Italy. 

(d) 9 species are known to appear first in the 

Oligocene and to range upwards to iiiiocene or 

Recent. These are Clavlina nnglularis, 	 

gepressulusA  E1phidium minutum, Rotalia 

viennensis, Valvullngria—araucana, Bolivina 

variailis, 13.fastigia, Bitubulogenerina_ 

reticulate and Ouinelaeloculina juleans. 

(e) 3 species are found in the Oligocene of Cermary 

and France, namely Bul1min 	 

Q,AlnAguelocalina imoregga var. cognatct, and 

Rotalia canui. 	Except for one record of 

Bulimia_m4=1,111uias from the Eocene beds of 

Italy, it is a characteristic Oligocene form. 

(f) 5 species occur in the Eocene of the Paris Basin, 

namely Quinqueloculina simplex, 0,.Pertull, 

Globulina ampulla, E3Uiminella.  

and yalvulingria  subconica. 

(g) The ranges of the rest of the species and 

varieties are doubtful. 
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II. Foraminiferal fauna of the Bembriege 0yser becis 

10 species. 

(a) 2 species are new. 

(b) B limina 	oides, 111.121minellaftisganisQiLga  and 

Wiliolinella oblenga range from Eocene to Recent. 

(c) Nqnlon dexeeeill.16 ranges from Oligocene to Recent. 

(d) 3ulimina  ,edipre.litilnides occurs in the Oligocene strata 

of Germany and France. 

(e) Buliminglia_sIziata-unct4t1 occurs in the Locene beds 

of France. 

(f) The rest of the species are too obscure for definite 

identifications. 

III. Foraminiferal fauna of the Hamstead Corbula beds - 

24 species and varieties. 

( ) 2 new species. 

(b) 3 species range from Eocene to Recent. 

(c) I species, 1121212ae1laaula,ias so far been 

recorded on] from recent seas. 

(d) 8 species have been recorded from characteristic 

Oligocene deposits in Germany, France and other 

countries, and range upwards to Miocene or Recent. 

(e) 3 species are characteristic Oligocene forms - 

Angalog&rilla tentagIriala, Bofliina beyrichi var 

lDituminwia, and Bulimina  go'ero1ithoid21. 
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(f) Only one species - ),AinquelocuilLlaLia4J1gz - ranges 

up froLn the Eocene. 

(g) The identification of the other species is provisional. 

The fauna is very similar to the one described by 

Paalzow (1924), from the lididdle Oligocene, Cerithien sands 

of Offenbach, Germany, and 7 species are common to both. 

3 species are identical with those described by 

Spandel (1909), from the Rupelton beds of the ainz Basin, 

Germany. 

3 species are identical with those described by 

Reuss (1370) fm the laddle Oligocene, Septarienthon of 

PietzpUhl, Germany. 

2 species are identical with those described by 

Cushman (1923) from the Oligocene (Stampien) of the Paris 

Basin, France. 
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X 	 CONCLUSIONS. 

The statistical analyses given in the previous 

section show that although 10.64, of the total foraminiferal 

species in the Middle Headon beds are characteristic Eocene 

forms, 2?.6'i of the species are known to appear first in the 

Oligocene horizons; 6.ax of these are restricted to the 

Oligocene. 	The long-ranging species constitute ,:;8.4(., of the 

total species. 	As little reliance for correlation purposes 

could be placed on these long ranging species greater 

reliance should be placed on the younger forms ranging from 

Oligocene to Recent. 

Although the fauna is to some extent of a transitional 

nature, it has in its elements a fairly large percentage of 

younger forms which have not been recorded from beds older 

than the Oligocene. The assembled data clearly indicates 

that the age of the Middle Headon beds must be younger than 

bartonian. As will be shown later, the Hamstead .Q912114 

beds are of Middle Oligocene age. On this basis, the Headon 

and J3embridge series should be assigned to the Lower Oligocene. 

The forarniniferal fauna of the Bembridge Oyster beds 

is comparatively poor. in number of species and is hardly 

reliable for purposes of exact correlation. 	Only one 

characteristic Eocene species, Buliminella alTialo-puneWa 

was found in these beds. Norlon dWressul40 is known to 

range from Oligocene to Recent. Bulimina  csaimaiIhoidez is 
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known from characteristic Oligocene beds. 	except for 

the new and doubtful species, the remainder are all long-

ranging species. Here again, caution must be applied in 

using these species for stratigraphical correlation. 

The Hamstead ILerUala beds contain a foraminiferal 

fauna. distinctly higher in the stratigraphical sequence 

than those mentioned previously. Except for a solitary 

species - 	ir1que1oAn simelex - which ranges up from 

the icocene, 45.8 of the species have definitely been 

recorded from Oligocene and succeeding horizons. 	Of these, 

12.5x are known from the Oligocene beds of Germany, France 

and other countries in Europe. The fauna shows very close 

affinities with that described from the'11iddle Oligocene of 

Pietzpuhl and Mainz Basin in Germany. 

Sandberger (1862), on the evidence of the moilusca 

from the Hamstead Corbula beds, regarded them to be exact 

equivalents of the Diddle Oligocene beds exposed at eeurres, 

Weinheim and Bergh. 	von Koenen (1867a, p.507; 1867b, p.31) 

correlated these beds (along with the Bembridge series) with 

the 1.7iddle Oligocene beds of Hermsdorf, Solingen, Cassel, 

Bdnde and other localities in Germany. 

The foraminifera also, so far as they are capable of 

comparison with other Oligocene horizons indicate that the 

Hamstead Corbula beds are of Middle Oligocene age. As 

remarked earlier, there is limited foraminiferal evidence 
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to suggest that the Middle Headon beds and the 3embridge 

series should be retained in t1-  Lower Oligocene. 	ilowever, 

as Vaughan (1924, p.704) pointed out, it must be borne in 

mind. that the boundaries between the major divisions of the 

Tertiary in Uurope are not firmly drawn anywhere. 	'ihe :upper 

boundary of the Locene a dran in this country has been 

altered from time to time. The solution may well depend on 

the evidence obtained by the revision of other faunal groups 

and an accurate correlation with contemporaneous beds in 

Europe based on these revised studies. 
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