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ABSTRACT - In 1921, Hollis and Neaverson listed 135 species and varieties of foraminifera from the 
Gault Phosphatic Nodule Bed at Ford, Buckinghamshire, England. The material has been reexamined, 
the list is brought up to date and the species are figured. The Collection has yielded a diverse and well 
preserved foraminifera1 fauna of 90 species. Nodosariacea are the dominant group, though 
Ataxophragmiacea, Hedbergellacea and Mitiolacea are abundant. The recorded assemblages allow us to 
date the Phosphatic Nodule Bed at  Ford as belonging to the uppermost Euhoplires luutus Zone to lower 
part of Morfoniceras inflaturn Zone within the Albian standard ammonite zonation. J.  Micropalaeontol. 
16(1): 73-84, May 1997. 

INTRODUCTION 
Hollis and Neaverson (1921) published a short paper on the 
Gault foraminifera from the workings for phosphatic nodules at 
Ford, four miles southwest of Aylesbury, Buckinghamshire 
(England). They listed 135 species and varieties of foraminifera 
but neither descriptions nor illustrations were given by the 
authors. After their paper no other workers have given 
additional infomiation about the foraminifera of the Gault at 
Ford. In fact, no references to the paper of Hollis and 
Neaverson (1921) have been found in the Early Cretaceous 
literature of Great Britain except for one by Crittenden (1988: p. 
19, Unpublished Ph.D. Thesis, Plymouth Polytechnic). 

The location of the site in which the Gault was worked at 

Ford for phosphatic nodules is not known exactly. In their 
paper, Hollis and Neaverson (1921) commented that the 
workings from which Hollis had collected his material in 1919 
were abandoned and nothing remained but the spoil-heap which 
was by then (1921) completely grassed over. The available 
information, about the fields where the workings are said to 
have been (Fig. 1), was provided by the locals or elderly relatives 
of the locals to the Buckinghamshire County Museum (pers. 
comm. Ms K. M. Hawkins, Keeper of Biology and Geology of 
that Museum). 

The only description of the nodules beds is that of Keeping, 
who saw earlier workings near Ford in 1876. According to 
Jukes-Brown, who incorporated his observations into his 

09 

Fig. 1. Cretaceoiis outcrops in southern Britain and location of the site of phosphatic nodules ('coprolites') workings, modified from sheet SP 70 NE 
(by courtesy of Ms K. M. Hawkins, Buckinghamshire County Museum, Aylesbury). 
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memoir (1900), the nodules were worked on this occasion 
between the years 1875 and 1884. Keeping’s remarks include the 
following: 

The coprolite seam is 3 to 4 inches thick and is constant 
throughout the pit, though the bed is irregular in position. The 
irregularity is of two kinds, the commonest being slips of a few 
inches (4 to lo), cutting off the seam with a clear face marked by 
slickensides; in other cases the bed is bent downwards to a 
similar extent, and this bending is due, I am inclined to think, to 
subsequent folding and not to irregularity of deposition. 

The matrix of the seam is a stiff calcareous clay crowded with 
phosphatised shells and lumps of ‘coprolite’ which in my cursory 
search, I could not prove to have suffered from erosion previous 
to being embedded in the Gault, while some of them, such as 
Hamites were in such a condition that they could not have 
sustained much knocking about on a shore. 

Above the [nodule] bed comes a hard clay with iron-stained joint 
planes, which is covered by a true clay, somewhat lighter in 
colour than ordinary Gault, and containing a second irregular 
coprolite zone in a series of lenticular patches. Its nodules are 
smaller than in the regular seam below. 

It should be noted that the emphasis on structural relationships 
in this account may be explained by the fact that Keeping was 
teaching geology at Aberystwyth at this time and attempting to 
work out the structure of Plynlimmon! 

Jukes-Brown visited the workings in 1885 after they had been 
abandoned but was able to collect fossils. Collections were also 
made by a local schoolmaster (Mr Hayter of Monks Risbor- 
ough) which put together with those of Keeping presented a 
‘curious assemblage for the Lower Gault’, including ‘Ammo- 
nites’ auritus, cristatus and lautus. 

Hollis and Neaverson in their remarks on the ammonites said, 

Judging by specimens of ammonites in the Bucks. County 
Museum, Aylesbury, the deposit worked belonged to the zones 
of Hoplites auritus and H .  luutus. At the typical locality of 
Folkestone, these zones occupy 17 feet out of a total of 99 feet 
for the whole of the Gault; but at Ford only three or four feet 
seem to have been worked. Critical zonal study is, of course, 
impossible; . . . 

We were pleasantly surprised to discover that there were three 
different sets of slides of the Hollis and Neaverson Collection of 
the Gault at Ford. One set is located in the Buckinghamshire 
County Museum (Aylesbury, England), the other one in the 
Natural History Museum (London, England) and the last one in 
the Micropalaeontological Museum of the University of Wales 
(Aberystwyth, Wales). The first two sets in the Museums were 
donated by E. Hollis while the third one was eventually 
deposited at Aberystwyth when acquired by Prof. A. Wood 
from Neaverson who had been his research supervisor at 
Liverpool University. 

The aim of this work is to bring up to date the list of 
foraminifera of the Hollis and Neaverson paper, document the 
three scattered collections of slides and their contents and 
illustrate all the species, which are mostly represented by very 
well preserved specimens. On this basis we will attempt to relate 
the fauna to the modern, foraminiferal biostratigraphy of the 

Gault, foraminiferal ranges now being regarded as somewhat 
more ‘critical’ than in the time of Hollis and Neaverson who 
were under the heavy influence of Chapman and the ‘English 
School’. 

MATERIAL 
The state and characteristics of the collections are described 
below. 

Buckinghamshire County Museum (Aylesbury) 
The set consists of slides made of cedar-wood, originally without 
cover-glasses (covered in the course of this study). The accession 
register, number 38, dates from 29 January 1920, and to quote 
from it, describes the collection as consisting of ‘108 microscope 
slides, foraminifera from Gault, Ford, Bucks., collected by 
Hollis 1919’. They are well set out and labelled but the 
information on them is limited. The labels are arranged in 
horizontal orientation and comprise on the left side the generic 
and/or specific identification and the locality and unit (Gault, 
Ford, Bucks.) and on the right side the specific classification, or 
nothing. On the back of the slides is written ‘E. Hollis 1919’ and 
the slide number (see Tables 1 & 2). As it now stands, the 
collection includes 124 slides (Trays 38:20). Of them, 17 slides 
contain specimens as yet unidentified (perhaps not originally 
registered) and 107 slides with identified specimens. Of the 107, 
four have specimens with only generic classification [Nodosaria 
(two slides), Pleurostornella (one slide) and Pulvinulina (one 
slide)], two have specimens left in open nomenclature (Nodosaria 
sp.) and 101 have specimens with specific identification. Of all 
the species and varieties that are identified on the slides, 106 are 
included in Hollis and Neaverson’s list published in 1921 and 28 
are not included. In addition, there are 29 species on the list 
which were not found in the slides (see Tables 1 & 2). 

Natural History Museum (London) 
As in the Aylesbury collection the slides are made of cedar-wood 
and without cover-glasses. The labels are arranged in the same 
way. The only difference is that there are no labels on the back 
of the slides. The accession register indicates that the material 
was deposited by E. Hollis in 1926 and the register numbers are 
from P23018 to P23232 (Tray 494). All the slides have specific 
identification and of those, 56 are included in the published list 
of Hollis and Neaverson, 10 are not in it and 79 species and 
varieties of the list were not found in the slides (see Tables 1 & 
2). 

Micropalaeontological Museum, University of Wales (Aberyst- 

This last set consists of 47 slides, also made of cedar-wood, 
originally without cover-glasses and now with them, attached in 
the course of this work. The labels on the slides are arranged in 
vertical orientation. The label includes at the top the following 
items: ‘Foraminifera, Gault, Ford, Bucks., Aug. 1919, Eng.’. 
The generic and specific identification is written down in ink or 
in pencil at the bottom of the label. The accession number is 
JH.389 and now all the slides have been numbered (see Tables 1 
& 2). Two of the slides contain specimens as yet unidentified, 
another two with only generic classification (Bulimina and 
Nodosaria) and 43 with specific identification. Of all the species 
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Table I. Original published list of Hollis & Neaverson (1921) and location of the material in the three museums. BCM: Buckinghamshire County 
Museum (Aylesbury); NHM: The Natural History Museum (London); MM UWA): Micropalaeontological Museum, University of Wales 
(Aberystwyth). a, empty slide; 0, the specific identification is written in pencil; &, the specific name is written without the sub-genus (Dentalinu) 
on slide and/or register book; @, the specific name is written with the sub-genus (Dentalinu) in the register book; @, the variety ‘acutungulum’ 
Reuss is written on slide and/or register book; @, Crisiellaria macrodisca (Reuss) is written on the slide. 
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Explanation of Plate I .  Hollis and Neaverson Collection of the Gaul1 of Ford (Buchnghamshire, England). Unless specified. all the specimens are from the Micropalaeontological Museum, 
University of Wales (Aberystwyth). Scale bars 100pm. Fig. 1. T h u r m m i w  sp.. AYBCM.1920.38.1.6, Buckinghamshire County Museum (Aylesbury). Fig. 2. Ammodisms crefaceus (Reuss, 
1845), JH.389.7.1. Fig. 3. Haplophrugmoides nonioninoides (Reuss, 1863), JH.389.5.3. Fig. 4. Haplosfiche? sherborni Chapman, 1892, JH.389.6.14. Fig. 5. Spiropleclinafa onnectem (Parker & 
Jones, 1863), JH.389.14.12. Fig. 6. Dorothiu turris (d’ Orbigny, 1840), JH.389.9.8. Pip. 7. Texfularia minuta Berthelin, 1880, JH.389.8.6. Fig. 8. Texruloria chapmani Lalicker, 1935, JH.389.8.5. 
Fig. 9. Bigerina? asperula (Chapman, 1896), JH.389.38.2. Fig. 10. Nodobomlaria nodulosa (Chapman, l891), JH.389.1.16. Fig. 11. Gaudryina dirpnmo Chapman, 1892, JH.389.14.10. Fig. 12. 
Gaudryina gradnta Berthelin, 1880, JH.389.10.11. Fig. 13. Tritaxiapyrmidnta Reuss, 1863, JH.389.13.13. Fig. 14. Quinqueloculina antiqua (Franke, 1928), JH.389.3.17. Fig. 15. Nubeculinella? 
sp., AYBCM.1920.38.3.1, Buckinghamshire County Museum (Aylesbury). Fig. 16. Eggerellim m r i a e  Ten Dam, 1950, JH.389.9.9. Fig. 17. Arenobulimiw chapmoni Cushman, 1936, 
JH.389.15.7. Fig. 18. Reophax sp., JH.389.4.4. Fig. 19. Spiroloculina guultina (Ten Dam, 1950), JH.389.2.19. Fig. 20. Spiroloculiw cretaceo Reuss, 1854, JH.389.2.18. Fig. 21. Nubecularin? 
depressa Chapman, 1891, AYBCM.1920.38.4.1, Buckinghamshire County Museum (Aylesbury). Fig. 22. Cornuspira crefacea (Reuss, 1845), JH.389.7.15. Fig. U. Trochammiw concava 
Chapman, 1892, AYBCM.1920.38.18.1, Buckinghamshire, County Museum (Aylesbury), (a) dorsal view, (h) ventral new, (c) lateral view. 
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Table 2. List of species found in the slides and not included in the 
published list of Hollis and Neaverson (1921). a, the specific 
identification is written in pencil. 

and varieties, 103 (75 written in ink and 28 in pencil) are 
included in the list of Hollis and Neaverson, three are not in it 
and 32 specific names on the list were not found in the slides (see 
Tables 1 & 2). 

Combining the three sets of slides, 1311 specimens of 
foraminifera of the Gault at Ford have been examined (423 
from the Buckinghamshire County Museum, 214 from the 
Natural History Museum and 674 from the Micropalaeontolo- 
gical Museum of the University of Wales). Specimens of two 
species and two varieties of the original published list of Hollis 
and Neaverson [Haplophragmium globigeriniforme (Parker & 
Jones), Gaudryina oxycona Reuss, Polymorphina fusiformis 
Roemer var horrida Reuss and Polymorphina lactea (Walker 
& Jacobs) var. acuplacenta (J. & C.)] are not in either of the three 
sets (see Table l), s80 unfortunately they could not be included in 
this work. 

RESULTS 
In bringing up-to-date the list of species names used by Hollis 
and Neaverson for the Foraminifera. of the Gault (see Table l), 
it has been necessary to change most of the generic names and a 
number of specific names as well. In part this simply reflects 
progress in taxonomic discrimination but also the tendency of 
the members of the ‘English School’, such as Chapman, to apply 
Recent names to fossil species. However, in his work on the 
Gault, Chapman ( I  891-1898) recognized many new species and 
accepted many set up by Continental authors. Interestingly, this 
preceded the disastrous ‘discovery’ of the supposed Cambrian 
foraminifera of the Malverns in 19010 which seemed to confirm 
all the prejudices of the ‘English School’. 

In Table 3, the updated names used in this work are in the left 
column and are arranged following the foraminifera1 classifica- 
tion of Haynes (1981). The right column includes the 
equivalencies of the list of Hollis and Neaverson (1921). The 
species with an asterisk are those that are not included in the 
published list but were found in the slides. The ‘p.p.’ for some 
species is explained at the end of the table. 

The agglutinated foraminifera are represented by two species 
of the Order Astrorhizida and 14 of the Order Lituolida. Of 
them, two species, Thurammina sp. and Reophax sp., have been 
left in open nomenclature and another, Bigerina? asperula 
(Chapman), with doubtful generic identification due to the bad 
preservation of the initial portion of the test in all the examined 
specimens. In addition, Sagrina calcarata (Berthelin) although 
on the list could not be identified because it is represented in the 
slide by two indeterminate fragments of agglutinated foramini- 
fera only. The species Ammodiscus millettianus Chapman was 
misindentified by Hollis and Neaverson (1921) as in the slide 
there are only four fragments of organic carbonates. 

The porcelaneous foraminifera, Order Miliolida, are repre- 
sented by a significant number of specimens belonging to seven 
species. One of them, Nubecularia? depressa Chapman has been 
left with doubtful generic identification as it is not possible to see 
the initial portion of the test in the specimen of the collection. 
The specimen that Hollis and Neaverson named Nubeculariu 
tibia (Parker & Jones) has been left in open nomenclature as 
only the last two free chambers are preserved. 

The Order Nodosariida is the best, well-represented group. 
Sixty species have been identified (50 of the Superfamily 
Nodosariacea, three of the Superfamily Polymorphinacea and 
seven of the genus Ramulina). The specimens of Lingulina 
nodosaria Reuss, Nodosaria (Dentalina) mucronata (Neugebo- 
ren) and Nodosaria prismatica Reuss of the list are completely 
broken and badly preserved so they have been left as 
indeterminate fragments of Lingulina, Dentalina and Nodosaria, 
respectively. Six other species have been left in open nomen- 
clature (Dentalina sp., Frondicularia sp., Marginulina sp., 
Nodosaria sp., Planularia sp. and Ramulina sp.). 

The other groups represented are the Order Buliminida, 
Superfamily Cassidulinacea, the Order Robertinida, Super- 
family Ceratobuliminacea, the Order Rotaliida, Superfamily 
Discorbacea, and the Order Globigerinida, Superfamily Hed- 
bergellacea. Although only a few species have been identified in 
all these groups there are a significant number of specimens, 
especially in the case of the Hedbergellacea [Hedbergella 
infracretacea (Glaessner)] and Discorbacea [Gavelinella inter- 
media (Berthelin)]. 

The material under the names Clavulina angularis d’orbigny, 
Polymorphina communis d’orbigny, Polymorphina sosoria var. 
cuspidata Brady and the specimens of Reophax scorpiurus 
Montfort of the Buckinghamshire County Museum, are here 
considered as incertae sedis. 

A brief and quick analysis of the composition of the 
assemblages in the Gault at Ford shows that in number of 
specimens, the dominant species is Hedbergella infracretacea 
(Glaessner). Gavelinella intermedia (Berthelin) is also abundant. 
Among the Nodosariida, Vaginulina recta Reuss and Lenticulina 
gaultina (Berthelin) are the commonest species. Arenobulimina 
chapmani Cushman, Spiroplectinata annectens (Parker & Jones) 
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~ e h i l i \  (Berthelin. 1880) 

lenrulinu disrincru Reugs. I860 
'I 2. fig 4 

'I 2. fig 3 
Murginul inu d e h i h  Berthelin 

Murginul inu 1ineuri.s Reus\ 
Nodownu  1G ) cylindruceu Reuss 
Nodo.,unu (D ) cjlindrorde.\ Reus\ 
Nodo\uriu ( D  I humuliferu Reu\\ 
Nodowr iu  ( D  ) lorneiunu (d'Orbigny) 
Nodo.suriu i D  I rn luru (Reucs) 
Nodo.\uriu ( D  I xiphwide\ Reuh\ 
p p  N f D  j communi.\ dorbigny, 9 

Ammodi$c 11, c wru(  Y U \  (Reu\\. 1845) 

Thuriiniminu \p  
PI I .  fig I 

PI I .  h g  z 
p p Amrnodi.scus incerru,\ (d'Orbignyj. 1 

11 p Thurumminu ulhicuns Brddy. 2 
Thurumminu pupilluru Brady* 

SiInPrhmilv Milinlaced 

I Biyerinu " uipericlu (Chapman. 1896) .%Igrinu u\peru/u Chapman t 

PI I .  fig 9 
Huplophruyni,ii,lr\ niinioninoidev (Reur\. Di.scorhinu rugosu (d'Orbignyi 
1863) PI I .  fig 3 Huplophrugmiurn ucuridorsurum Hantk 
Rriiphu r \p 
PI I . f ig  18 
Texruluriu c hapmuni Lalicker. 1935 
PI I .  fig 8 
Trr ru lur io  minuru Berthelin. 1880 
PI 1. fig 7 
Huplow: he" iherh i rn i  Chapman. I892 

p p Reophux .scorpiuru.s Montfort, 3 
p p Nodosuriu ( D  ) consohrinu (Orb.), 4 
11 p Texruluriu conicu dOrbigny, 5 
p p Texruluriu pruelongu Reuss, 6 
Texruluriu rninuru Berthelin 

H u p l m i c h e  sherhnmi Chapman 
PI I ,  flg 3 

Denrulinu gruci1i.s (d'Orbigny. 1840) 
PI 2, fig I 1  
Denfullnu lrfiurnen (Reus\. 1845) 
PI 2, fig. 8 .  
Denrulinu pseudonunu Ten Dam. 1950 

p p Nodo.\uriu (D ) furcirnen Reusa, 10 
Nodmar iu  ( D  i grucili.\ (d'Orbigny) 
p p N ( D  ) consohrinu (dOrbigny), I I 
Murginul inu folke\ronien.riv Chapman* 
Niidosuriu (D . )  le,qumen R e u u  
Nodmunu  f D  1 roemeri (Neugcboreni 

PI. 2, fig. 10 
Denrulinu pulchellu (Chapman. 1893) 
PI 2, fig 7. 
Denrulinu sp aff D. inrerce1luluri.s 
(Brady. 1881) PI 2,f ig  13 
Dentulinu \p. 
PI 2,fig 21 
Frondiculuriu denriculncurinutu 
Chapman, 1894 PI. 2, fig 14. 
Frondiculuriu fiuulrinu Reuss, I860 
PI 2, fig 9 
Frondiculuriu pinnuejorrnis 
Chapman, 1894 
Frnndiculuriu pliinifihi Chapman, 1894 
PI 2. fig 5 

PI. 2, F-. 6 

Nodo.suriu ( D  ) .\oluru (Reus\) var 
pulchellu Chapman 
Nodosuriu ( D  ) inrercelluluri\ Brady 
Nodmur iu  ( D  ) rurisrriufu Chapman 
Nodo.\uriu ( D  J puuperuru dOrbigny 
11 p Nodosuriu (D lfurcirnen Reuss. 10 
F'rondiculuriu denric ulo( urrnufu 
Chapman 
Frondrculuriu guulrinu Reus\ 

Frondiculuriu SD 
PI 2 ,  fig I ?  
Lugenu upiculuru (Reuss. I85 I )  
PI 2. fig 16 

Lugenu aff hispidu Reu\s. I863 
PI 2. fig. 15 
Lenric ulinu ciri.umciduneu (Berthelin, 
1880) PI 2,f ig  17. 
Lenriculmu diudrrnuru (Berthelm, 1880) 
PI 2,f ig .  IS. 
1,enriculinu guulf inu (Berthelin. 1880) 
PI ?.fig 20. 

Lenriculinu rurgidulu (Reuss. 1863) 
PI. 2. fir 19 

Frondic uluriu frit.\<.hi Reus\ 

~Frond i<  uluriu i,ordui Reuss 
' Frondiculuriu gue.rrfulrcu Reuss 
Frondic uluriu microdivt u Reuu  
Frondiculuriu purkeri Reuas 
Frnndiculuriu plunifoliu Chapman 

Lugenu ~ p i c ~ l ~ r ~  Reuss 
Lugenu upiculuru var emuciuru Reu\\ 
p p  Lugenu hi3pidu Reuat. 12 
Lugenu grucillimu (Seguenza) 
[I.[). Lugenu hispidu Reuas, 13 
Crisre l lurh ( i n  iimcidunru Berthelin 

Cri.srelluriu diudrrnuru Berthelin 

Cri.\relluriu guulrinu Berthelin 
Cn.\relluriu Rihhu dOrbigny 
Cri \ r r l lur iu  mumrlligeru Karrer* 
Crr\relluriu rofuluru (Lamdrck) 
C. roruloru (L ) var mucroditcut Reus\ 
Cri  srelluriu .\ternuli.\ Berthelin 
Cri.\relluriu rurgidulu Reus\ 
Cri.srelluriri c o n w r ~ e n r  Bornemann 
Cri.srelluriu lohuru (Co\tai 

Nodohuculuriu nodulo su 
(Chapman. 1891) PI I . f ig  10. 

Nuhei uluriu " depre.\\u Chapman. 1891 

lCr i r t r l lur iu  sukrfrru Reuss 
I Frondiculuriu lomi Berthelin L i n d i n u  loni Berthelin. 1880 

Nuhrculuriu nodulo.\u Chapman 

Nuheculuriu depressu Chapman* 

PI 2.  fig 22. 
Lingulinu wmiornum Reus\. 1863 
PI 2, fig 21 
Murginul inu inuequuli.\ Reuss, 1860 
PI 2. fig. 24 

Murginul inu jone.si (Reuss. 1863) 
PI. 3. fig 1 
Murginul inu lineuris (Reuss. 1863) 

Murginul inu striutoco.sruru ( R e u s .  1863) 
PI 3, fig. 2. 

Table 3. Left column: updated names used in this work. Right column: list of Hollis and Neaverson. Footnote explanations at end of table. 
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Linj iul inu .\cmiornuru Reusa 

Cri.\rellurru humills Reu\s 
Murginulinu gluhru dOrbigny 
Murginul inu inuequuli.! Reuss 
Murginul inu ueyuivo~u Reu\\ 
Murginul inu j i m e ~ i  Reuss 
Crisrelluriu Iineuri! Reu\s* 

Murginul inu \friufocosruru Reur\ 

A,roc,,lu\ rr iplruru Reu\\. I860 
PI. 2. fig. I 
Cirhurinellu drrlvmu (Berthelin. 1880) 
PI 2. fig 2 

Crisrelluriu l o r i f r im  Brady * 
Cri.srelluriu rripleuru Reuss* 
Fluhrllinu didymu (Berhelin)* 
Frondiculariu didvmu Berthelin' 
Fri indiculuriu pe rowfu  Chapman 

Order Astrorhizida 
Suwrfamily Ammodiscacea 



The Gault foraminifera 

Rumulinu aff gloho-ruhulo.\~i 
Cushmdn, 1938 PI 4, fig. 7 
Rumulinu aff 1uevi.r Jones. I875 

Table 3 continued 

wlap.- -Crisrelluriu exilis Reuss 
p p Rumulinu ,y /~~hu/ i feru Brad). 19, 21 
p p Rumulinu uculeuru Wrr&ht 
p.p Rumulinu gl i ihul i trru Bradv. 19. 21 

Niidiisuricr cf. ujjinr.! Reuss. 184q p p Nodosuriu orlhopleuru Reuss. 14 
PI 4. fig I0 
Rumulrnu muriculinu luebhch & Tdppdn 
1949 PI 4,fig II 
Rumulrnu \p 

Surucenuriu nuviculu (d 

.nu rruncuu Reuss 
UIU var robusru B. & C.* 

Poiymorphinu gibbu dOrbigny* 

p.p. Poljmorphinu fu.vflormi.\ (Rom ), 18 
Polymomhinu unguslu Egger* 
Polymorphinu compre.cvu dOrbigny* 
.p Polymorphinu Ju.\formis (Rom 1. 18 

p p  Rumulrnu urulrutu Wnght 
p p  Rumulinu glohuliferu Brady 1Y 23 
p p  Rumulinu u<uleutu Wnght 
Lupenu uloho\u (MontA~llri 

Guvrlinellu infermediu (Berthelin, 1880) 
PI 4. fig 16a-c 

Anomulinu ummonoidr, (Reus\) 
Anomulinu rudrr (Reus\)* 
Huplophrugmium nonioninordr\ Keu\\* 

, ~ - -D- - I  , ,. 
IPI. 4, fig. 8 
Suborder Buliminida 

I p p  Thurumminu u lh i iun,  Brady. 24 

PI 4. fig 6 

Su rfamll Ceratobuliminacea 
IEpslominu aff. ornulu (Rwmer.  1841 ) IPulvrnuIina ulepun.\ (d'Orhicnv) 

Hrdhergellu infrucrrruceu 

I 
Order Rotaliida 

Glohigerinu ueyuiluIrruli.\ Brddy' 

1 Only 1i.p Ammodiccu.\ incerfub (Reuss) of MM (UWA) In the slide there are three 
qxcimens. one of Ammodiscu\ rncerfus (Reussj. and two of Cnrnurpiru crrrui'eu 
(Reuss) 3 non Reophur 5corprurur 
Montfon of BCM. In the dide there are three specimens placed as rnrrrrue led;\ in 
this work. 4 Only Nodmunu (0.J cimrohrinu (dOrbigny) of NHM 5 non 
Texrirluriu conicu dOrbigny of BCM The \pecimens of BCM under this name 
belong to Dorothiu rurris (d'Orbigny) 6 The specimens of Trrruluri i i  pruebngu 
Reus\ of BCM belong to Texruluriu chupmunr Lalicker and not to GuudJ-\.inu 
grudirru Berthelin as the ones of MM (UWA) 7 Only Texruluriu i o n i w  dOrbigny of 
BCM 8 p IJ Spiroloculinu niridu dOrhigny in the three collection\ 9 This \pecie\ 
wa\ only found in  MM (UWA) One of the specimens belongs to Drnrul inu dr\rin(-ru 
Reuss. and the other two belong to Pleuro.\romellu hurroivi Berthelin 10 Of che 
three specimens included in the \et of MM (UWA) under this name. one belong\ to 
Dentulinu dittrncru Reus\. the other to Denrulinu \p and the l a \ (  one to 
Pleurii.~romellu hurroi jr  Berthelin 11 non Nodo.vuriu (Il J con\ohrinu (d'Orbignny) 
of NHM 12 In the slide of BCM there i s  one specimen of h j i r n u  up i ( .~ lu ru  (Reu\\) 
and another that i s  an ojtracod capdrace Also Lugenu hi.\prdu Reus\ of NHM 13 
non Lugmu hi.vpidu Reuss of BCM and NHM 14 Of the specimens included under 
this name in the slides of MM (IJWA). two belong to Niidri.\uriu cf uJjinr\ Reu\s and 
four to NiJdiJSuriu onhopleuru Reuss 15 Only Cmrel lur iu  (omplunuru Reu\s of 
BCM 17 The two specimens under 
this name of the set of BCM belong to different \pecie\. one to Plunulurui \p  dnd the 
other to Vuginul im humili.\ (Reus\). 18 The \Iide of Piilxmorphinu f i i \ i /ormir 
(Roemer) of MM (UWA) has twelve specimens Of them. two belong to Glohulinu 
lucrimu (Reuss). three to Pyrulinu aff hurculentu (Berthelin) and \even to Pvul in i i  
iihrusu (Reuss) 19 Specimens belonging to Rumulinu have been founded in  the \et\ 
of BCM and MM (UWA) In the two \ets the \pecies names in the \Iider are R 
ur-uleuru Wright and R ylohuliferu Brady The \pecimen\ are not properly arranged 
so i t  is not possible to know which \pecimena helong to each \pecie\ in the view of 
Hollis and Neaverson 20 Six specimens of BCM and four specimens of MM 
(UWA) 22 Two \pecimens of BCM and f i v ~  of 
MM (LJWA) 24 Only 
Thuruniminii ulhi(un\ Brady of NHM # Ahnorm,il \pecimen * No1 i n  original I i \ t  

2 nnn Thurummrnu u1hicun.c Brady of NHM 

16 non Cri.vrelluriu complunuru Reusc of BCM 

21 One specimen of MM (UWA) 
23 Two \pecimen\ of BCM and \even of MM (UWA) 
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N o d m r r u  cf humhuru Chapman, 1893 
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Nodosurru (JrthiJpleuru Reuss. I863 
PI 3. fig. 7 __ 
Nodmuriu puupercu/rr Reuss, 184s 
PI 3, fig 13 - 
Nodiiwriu sctptrum Reuss. I863 
PI. 3, fig 19 - 
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PI. 3. fig 9. 
Plunulurru hrudyunu (Chapman. 1894) 
PI 3,fig. 1 1 .  
Plunuluriu cf priceunu (Chapman. 1894) 
PI 3, fig 14 
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PI. 3, fig. 15. __ 
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PI. 3 , i ig  16 - 
P.seudonodiJ.suriu mutuhi1i.s (Reuss, 1863) 
PI. 3 .  fig 12 

PI 3, fig. 10. - 
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PI 3, fig. 17. - 
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Trirtrx e x ~ u v u ~ u t n  (Reuss. 1863) 
PI 3, fig. 24 
Trirtix guultinu Khan. 1950 
PI 3, fig 26 
Vuogrnulinu oguultrnu Berthelin. 1880 

V u ~ i n u l i n u  humilir (Reuss. 1863) 
PI 3. fig 23. 

Vuginulinu medimwinutu 
Ten Dam, 1950 

PI 3. fig 21 

PI. 3. fig. 22. 

uculeutu Wright. 19,20 
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p.p Rumulinu uculeutu Wright 
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p p Nodiisuriu orth~~pleuru Reuss. 14 

Nodosurru humbu,\u Chapman 

Nfidosuriu (D.)fontunne.vr (Berthelin) 
Nodosonu inyutu Reuss' 
Niido.suriu (D.i oh.scuru Reuss 

NodrJ.suriu terrugonu Reuss 
p p Nodosurru orthopleuru Reuss. 14 
Nodosurru (D.  J puuperculu Reurs 

Nodosuriu .sceptrum Reusa 

N o i h u r i u  ( D . J  tenuicum Reuss 

Cri:,telluriu hrudyunu Chapman 
p.p. Cri.ste1lurru complunutu Reusa, 15 
Vqinuhnu prrceunu Chapman 

Cristelluriu hononiensrs Berthelin 
Crisrelluriu vestitu Berthelin 
p.p Crirrelluriu complunutu Reuss. 16 
p.p. Cristelluriu crepidulu (F. & M ), 17 
Nodfisuriu (G.) luevrgutu dOrbigny* 
Nodosuriu (C i rnutuhilis (Reuss) 
Nodi,'.vuriu culomorphu Reuss 
Nodn.rurru rudiculu (L.) var.jone.si R 
Nodosuriu ( G . )  humi1i.r Romer 
Cristelluriu itulicu (Defrance) 
Cristrlluriu nuvrculu dOrhigny 
Crisrelluriu triunyu1urr.s dOrbigny 

Rhuhdoogonrum excuvutum Reuss 
Rhuhdoogonium tricurinutum (dOrbigny) 
not identified 

Vuoginiilinu p d t i n u  Berthelin 

Cristpl1,ino .srirulu Berthelin 
VuRinuhnu hiochei Berthelin 
p p  Crrsrellurw crepidulu (F. & M ). 17 
Vugrnulinu rectu var. tenurrrriutu Chap * 
Vuginulinu ,srrrgilluru (Reuss) 

Cri.rtel/uriu trirnculutu Berthelin 

IPI  4 fig S I p p  Rumulinu uculeutu Wright _] 
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Fig. 2. Owen’s (1971, 1973,1975) Standard ammonite zonation (columns 
1 and 2) and Hart’s (1973) foraminifera1 zonation (column 3) at the 
Middle-Upper Albian boundary. Note that Hart includes the crisfuturn 
Subzone in the luutus rather than the injratum Zone. 

and Tritaxia pyramidata Reuss are the best represented among 
the agglutinated foraminifera and Quinqueloculinu antiqua 
(Franke) and Spiroloculina cretacea Reuss are the commonest 
species of the porcelaneous group. 

DISCUSSION: AGE OF THE ASSEMBLAGES 
Many of the species recorded in the Phosphatic Nodule Bed of 
the Gault at Ford are also present in the Chapman Collection of 
the Gault of Folkestone (England) which has been examined in 
the Natural History Museum during the course of the present 
work (see Chapman, 1891-1898). Hollis and Neaverson (1921) 
pointed out that the relative abundances of the different groups 
were not the same for these two geographical areas. However, 
Walters (1958, Unpublished Ph.D. Thesis, U.C.W. Aberyst- 
wyth) studying the foraminifera from several outcrops in 
Southeast England, including Folkstone, shows similar relative 
abundances to those at Ford. These apparently contradictory 
results could be due to different approaches in the procedures 
used to pick and count the specimens. 

The recorded assemblages at Ford, which are dominated by 
the superfamily Nodosariacea, do not seem to be typical of 
the Middle Albian because in that interval the dominant group 
is the Superfamily Robertinacea (e.g. Hart & Carter, 1975; Hart 
et al., 1981, 1989). At the same time they are not quite the 
same as the typical assemblages of the Upper Albian because 
in the upper part of the Gault Clay Formation, the fauna 
totally changes and becomes dominated by agglutinated taxa 
although nodosarids and gavelinellids are quite numerous (Hart, 
1990; Talwar, 1990, Unpublished M.Sc. Thesis, U.C.W. 
Aberystwyth; Toogood, 1973, Unpublished M.Sc. Thesis, 
U.C.W. Aberystwyth). 

However, looking at the stratigraphical distribution of 
foraminifera as seen in several key sections of southern and 
eastern England, Northern Ireland, northwestern Scotland and 
the North Sea Basin (Carter & Hart, 1977; Hart, 1973, 1990; 
Hart et al., 1981, 1989, 1990) it is apparent that some of the 
species recorded in the Gault at Ford, such as Haplostiche? 
sherborni Chapman, Eggerellina mariae Ten Dam, Tritaxiu 
pyramidata Reuss, Textularia chapmani Lalicker, Quinquelocu- 
lina antiqua (Franke), Frondicularia pinnaeformis Chapman and 
Vuginulina mediocarinata Ten Dam, are indicative of the Upper 
Albian. 

The presence of Frondicularia pinnaeformis Chapman, an 
important zonal indicator in the Upper Albian (Carter & Hart, 
1977), in association with the typical Upper Albian Arenobuli- 
mina chapmani Cushman, Nodobacularia nodulosa (Chapman) 
and poorly developed specimens of Epistomina spinulifera 
(Reuss), characteristic of the lower Gault Clay (Hart & Carter, 
1975; Carter & Hart, 1977; Price, 1977), points to the possibility 
of the Phosphatic Nodule Bed being in the Epistomina 
spinuliYeralFrondicularia pinnaeforrnis Concurrent Range Zone 
(Zone 4a) of the benthonic zonal scheme of Carter & Hart 
(1977). However, the presence of Eggerellina mariae Ten Dam 
could indicate at least the Frondicularia pinnaeformis Assem- 
blage Zone (Zone 5) of the same authors. 

So, according to the benthonic zonal scheme proposed by 
Hart (1973) and Carter & Hart (1977) it is most probable that 
the foraminifera of Ford were recovered from the uppermost 
lower Gault Clay-lower part of the upper Gault Clay, Zones 4a- 
5 (from the uppermost Middle Albian to the lower part of the 
Upper Albian), equivalent to the uppermost Euhoplites luutus 
Zone (cristatum Subzone) to lower part of Mortoniceras inflaturn 
Zone (orbignyi-varicosum-lowermost auritus? Subzones) of the 
Albian ammonite zonation (see Fig. 2). 

It must be noted that Hart’s treatment of the ammonite zones 
differs slightly from that of Owen (1971, 1973, 1975) in that the 
cristatum Subzone is placed in the lautus Zone, i.e. the Middle 
Albian rather than the Upper Albian. Hart (1973, p. 272) 
comments, in relation to the Copt Point section at Folkstone, 
‘The cristatum Subzone contains a distintive bed of rounded 
nodules . . . which represents a non-sequence marking the 
Lower-Upper Gault boundary (although the top of the 
cristatum Subzone is some 30 cms above this level)’. The Ford 
section is therefore quite similar both lithologically and faunally 
to the Folkstone section. 

Although Hart (1973) states that his faunal scheme, ‘can, 
unfortunately, only be described as being of local application,’ 
the type Albian at L‘Aube, again shows a similar, major faunal 
change over the Middle-Upper Albian boundary (lower-upper 
Gault boundary). Here, as at Folkstone, the passage to the 
Upper Albian is marked by the appearance of Arenobulimina 
chapmani Cushman and Frondicularia pinnaeformis Chapman 
and their overlap with Epistomina spinulifera (Reuss) (see table 3 
of Magniez-Jannin, 1975). 
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Explanation of Plate 2. Hollis and Neaverson Collection of the Gault of Ford (Buckinghamshire. England). Unless specified, all the specimens are from the Micropalaeontological Museum, 
University of Wales (Aberysrtwyth). Scale bars 100pm. Fig. 1. AsfucoluF tripleura Reuss, 1860, AYBCM. 1920.38.97.4, Buckinghamshire County Museum (Aylesbury). Fig. 2. Cifharinella 
didyma (Berthelin, 1880), JH.389.26.20. Fig. 3. Dentalha debilis (Berthelin, 1880), JH.389.28.21. Fig. 4. Dentalino distincfa Reuss, 1860, JH.389.20.23. Fig. 5. Frondiculariaplanifolia Chapman, 
1894, JH.389.24.31. Fig. 6. Friondiculariupinnneformis Chapman, 1894, JH.389.26.30. Fig. 7. Dentalino pulchella (Chapman, 1893), AYBCM.1920.38.41.2, Buckinghamshire County Museum 
(Aylesbury). Fig. 8. Dentalino legumen (Reuss, 1845), .JH.389.19.24. Fig. 9. Frondiculnrio goultina Reuss, 1860, AYBCM.1920.38.61.4, Buckinghamshire County Museum (Aylesbury). Fig. 10. 
Dentalinapseudononw Ten Dam, 1950, JH.389.20.25. Fig. 11. Denfdinogracilis (d.Orhigny, 1840), AYBCM.1920.38.50.2, Buckinghamshire County Museum (Aylesbury. Fig. 12. Frondicularia 
sp., JH. 389.26.32. Fig. 13. Dentalino sp. aff. D. infercellularir (Brady, 1881), JH. 389.19.26. Fig. 14. Frondiculurio denriculocarinata Chapman, 1894, JH.389.25.28. Fig. 15. Lageno afY. kispida 
Reuss, 1863, AYBCM.1920.:18.33.1, Buckinghamshire County Museum (Ayleshury). Fig. 16. Lageno apiculata (Reuss, 1851), P23140, Natural History Musewn (London). Fig. 17. Lenriculina 
circumcidanea (Berthelin, IBXO), JH.389.35.34. Fig. 18. Lmriculina diademafa (Berthelin, 1880), JH.389.34.35. Fig. 19. Lenticulina turgiddo (Reuss, 1863). JH.389.32.38. Fig. 20. Lenficulino 
gaulrina (Berthelin, I 880), JH.389.35.37. Fig. 21. Dentalina sp., JH.389.19.27. Fig. 22. Lingulinu loryi Berthelin, 1880, JH.389.24.29. Fig. 23. Lingulina semiornufa Reuss, 1863, JH.389.23.39. Fig. 
24. ,Marginulinn inarqualis Rizuss, 1860, JH.389.28.40. 

81 



Explanation of Plate 3. Hollis and Neaverson Collection of the Gault of Ford (Buckinghamshire, England). Unless speciEed, all the specimens are from the Micropalaeontological Museum, 
University of Wales (Aberystwyth). Scale bars 1OOpm. Fig. 1. Marginulina jonesi (Reuss, 1863), JH.389.28.41. Fig. 2. Morginulina linearis (Reuss, 1863), AYBCM.1920.38.38.84.1, 
Buckinghamshire County Museum (Aylesbury). Fig. 3. Marginulim strialocostafa (Reuss, 1863). JH.389.28.42. Fig. 4. Marginulina sp., JH.389.31.43. Fig. 5. Nodosoria cf. afinis Reuss, 1845, 
JH.389.21.44 Fig. 6. Nodosaria/onfannesi(Berthelin, 1880), JH.389.21.46. Fig.7. Nodosaria orthopleura Reuss, 1863, JH.389.21.48. Fig. 8. Nodosoria cf. bambura Chapman, 1893, JH.389.21.45. 
Fig. 9. Nodosoria sp., AYBCM.1920.38.35.3, Buckinghamshire County Museum (Aylesbury). Fig. 10. Nodosaria obscura Reuss, 1845, JH.389.22.47. Fig. 11. Planularia bradyam (Chapman, 
1894), JH.389.32.51. Fig. 12. Pseudonodosaria mulabilis (Reuss, 1863), P23103, Natural History Museum (London) Fig. 13. Nodosariapauperculu Reuss, 1845, JH.389.22.49. Fig. 14. Planularia 
cf. priceana (Chapman, 1894), JH.389.30.52. Fig. 15. Planularia vesrita (Berthelin, 1880), JH.389.33.53. Fig. 16. Planularia sp., JH.389.32.54. Fig. 17. Saracenaria navicula (d’orbigny, 1840), 
JH.389.31.56 Fig. 18. Soracenoria triangulark (d’orbigny, 1840), JH.389.31.57. Fig. 19. Nodosaria sceptrum Reuss, 1863, JH.389.22.50. Fig. 20. Vaginulinn recto Reuss, 1863, JH.389.29.61. Fig. 
21. Vaginulina gaulfina Berthelin, 1880, JH.389.30.60. Fig. 22. Vaginulinn mediocarinnfa Ten Dam, 1950, JH.389.30.62. Fig. 23. Vaginulina humilis (Reuss, 1863), JH.389.32.61. Fig. 24. TrLtix 
excavofum (Reuss, 1863), JH.389.27.58. Fig. 25. Vaginulinn parallelu (Reuss, 1863), JH.389.32.63. Fig. 26. Tristix gaulrina Khan, 1950. JH.389.28.59. 
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Explanation of Plate 4. Hollis and Neaverson Collection of the Gault of Ford (Buckinghamshire, England). Unless specified, all the specimens are from the Micropalaeontological Museum, 
University of Wales (/\beryslwyth). Scale bars 100pm. Fig. 1. Clobufina facrima(Rcuss, 1845), fistulose form, JH 389.37.65. Fig. 2. Ramufinaapliemis Banenstein & Brand, 1951, JH.389.39.69. 
Fig. 3. Pyrulina alT. bucculenta (Berthelin, l880), fistulose form, JH.389.37.66. Fig. 4. Pyrulina obfusa (Reuss, 1863), JH.389.37.67. Fig. 5. Ramulinafusiformis Khan, 1950, JH.389.39.70. Fig. 6. 
Pleurosfomella barroisi Berthelin, 1880, JH.389.16.75. Fig. 7.  Ramuiina aff. globo-fubulosncushman, 1938, JH.389.39.71. Fig. 8. Ramulim sp., P23189, Natural History Museum (London). Fig. 
9. Ramulina aculeara (d’Orbigny, 1840), JH.389.21.68. Fig. 10. Rumulino aff. laevir Jones, 1875, JH.389.39.72. Fig. 11. Ramulina muricarino Loehlich & Tappan, 1949, JH.389.39.73. Fig. 12. 
Pleurosrornella reussi Berthelin, 1880, JH.389.16.76. Fig. 13. Hoeglundina chapmani (Ten Dam, 1948). JH.389.42.79, (a) dorsal view, (b) venlral new, (c) lateral view. Fig. 14. Epirtomina 
spinulifea (Reuss, 1863), JH.389.43.78, (a) dorsal view, (b) ventral view, (c )  lateral view. Fig. 15. Episromina aff. ornafa (Roemer, 1841). JH.389.42.77, (a) dorsal view, @) ventral view, (c) laleral 
view. Fig. 16. Cadinel la  intermedia (Berthelin, 1880), JM.389.41.80, (a) dorsal view, (b) ventral view, (c) lateral view. Fig. 17. Hedbergelia infracrefacea (Glaessner, 1937). JH.389.40.81, (a) 
dorsal view, (b) ventral view, (c) lateral view. 
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