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SUMMARY 

One hundred and five species of foram:i.n1fera from the D, C and 

Lower B beds, representing the Berriasian, Valanginian, Hauterivian 

and lower Barremian stages of the Lower Cretaceous Speeton clqs are 

described. The need for accurate localisation of samples resulted in 

a critical examination of the stratigraplV" and lithology of these clqs 

and. the measurement of numerous temporary beach and cliff exposures. 

A detailed section of the C beds is given for the first time and 

Lamplugh's divisions of these beds are further subdivided. A new 

lithological section through the Cement beds is also described. The 

foraminifera from the D beds show that four faunal units can be 

recognised. The lowest beds are of Berriasian age, and the fauna is 

older than aqy Lower Cretaceous ones described from North-west Ger~; 

the middle and upper D beds are Valanginian and correlate with the 

German succession Mittel Valendis I and 2 to Ober Valendis 3, whilst the 

uppermost few feet are of Hauterivian age. The C beds have a rich 

Hauterivian fauna comparable to beds of similar age elsewhere in Europe. 

an the basis of the foraminifera it is suggested that the basal 19 feet 

of the Lower B beds are of Hauterivian age whilst the remainder is 

Barremian. There is a marked similarity in the fauna of the Lower B 

beds with that in North-west Ger1ll8.IlY and Trinidad. The foraminifera 

from the Fordon Gl borehole has enabled a correlation to be made with 

the type section and COnfirIllS the suggestion by Neale (196al) that the 

Hauterivian beds at Fordon are twice as thick as at the coast. 
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The first occurrence of holothurian scleri tes in the Lower 

Cretaceous of Britain is recorded and two new form species are 

described. or the 105 species of foramdnifera described 5 are new 

and 10 are left with open nomenclature. 

The stratigraphical distribution of the foraminifera is similar, 

but not identical, to that of Germaqy. 
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CHAPTER I 

Introduction and. Aclmowledgments 

The classic exposure of marine Lower Cretaceous in Britain occurs 

at Speeton (figs. 1 & 2) which is forty" miles north-north-west of Hull. 

Here all the stages of the Neocomian are represented from the Berriasian, 

which lies unconformab~ upon the Kimmeridge clay, to the Albian which 

passes gradual~ into the Cenomanian White Chalk. The Lower Cretaceous 

succession is an argillaceous one which, by its ver,r nature, easi~ slips, 

the cliff e~osures being so badly affected by lands1ipping and weathering 

that interpretation is difficult and in some parts impossible. 

Fortunately rare beach exposures give almost ideal sections. Lamplugh 

(1889 p. 575) states "It needs a high and stor~ tide, to reveal a fresh 

unweathered surface of cl~ at the foot of the slopes, or a heavy onshore 

gale, to sweep aside the sand and shingle off the beach, before the 

student of the section can make &Q1 really satisfactory progress either in 

collecting the fossils or in studying the sequence of the deposits; and 

~ repetitions of such conditions are necessar.y before the maqy 

difficulties of the section can be grasped. n This is very true; the 

writer found that it was only by visiting Speeton at week~ intervals, 

and observing chance eJIPosures, that ~ progress could be made in 

understanding the detailed geology. 

The cl~s at Speeton, which are covered by the mapsof the Geological 

Survey, New Series, Sheet No. 54 (Soarborough) and 55 (F1amborough), have 

long attracted attention and speculation as to their age and their 

1 
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equivalents. It was Leckenby in 1859 who first attempted a subdivision 

of the clqs and this was followed in 1868 by the more sophisticated 

stuqy of Judd. The major work on the Speeton Cl.,s still remains that 

by Lamplugh in 1889. A comparison of these earlY lithologica1 divisions 

is shown in fig. 3. 

Palaeontological knowledge of the section is still in its infancy, 

for in spite of the large number of ammonites and other macro-tossUs 

which have been obtained no detailed sections have existed, until verj! 

recent~., to record the horizon of these fossils with 8ZJ'3' precision. 

ConsequentlY onlY Spath's rather broad zoning of the section on the 

ammonites exists. 

The Chalk of the Yorkshire Wo1ds is folded into a very- gentle 

sync line w1 th a shallow plunge to the south-east. Inland the Speeton 

C1q crops out from beneath the northern limb of this fold along the 

southern edge of the Vale of Pickering. Dow.avash from the Chalk scarp 

and the glacial sands of fLake Pickering f everywhere mask the Speeton 

C~. Recent boreho1es show that a surprising variation in thickness 

of the Speeton CIa, occurs inland from the coast section. 

Samples for micropalaeonto1ogical purposes were collected from the 

whole of the Speeton C~ but onlY those up to and including the Lower 

Barremian are included in this thesis. 

Acknowledgments:-
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Figure.3. Comparison of the succession of rocks at Speeton 
as established by LeckenbY,Judd & Lamplugh 
(after Lamplugh 1889. p. 618, fig.2. C 
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CHAPTER 2 

HISTORY OF RESEARCH ON THE SPEETON CIAYS 

The earliest mention of the Speeton clays is by Young and Bird 

(1822) who described these beds as the 'upper shale' but it was 

Phillips (1829) who first gave the name Speeton clay- to the dark grey 

clays which crop out in the southern part of Filey bay, in an area which 

lies entire~ within the parish of Speeton. It is this coastal locality 

which provides the classic exposures of Speeton clay. Phillips used 

the term Speeton clay to include all the clays ~ing between the Chalk 

and the Corallian limestones but nowadays the term is restricted to 

those clays between the Kimmeridge clay and the Red Chalk. 

The Speeton clay also occurs beneath the Chalk escarpment of the 

Wolds on the southern side of the Vale of Pickering extending in a 

wester~ direction from its outcrop on the coast to West Heslerton, a 

distance of some fourteen miles. A very small exposure at West 

Heslerton in Albian clays is the only exposure visible at the present 

time along the whole of this distance; elsewhere either downwash from 

the Chalk or the glacial sands and Lake deposits of 'Lake Pickering' 

effective~ mask the position where the Speeton clay should crop out 

and at Winteringham a mile or so from illest Heslerton the Geological 

Survey maps Red Chalk resting upon Kimmeridge clay. 

Though there had been much speculation in the early part of the 

last century as to the age of the Speeton clay, it was Leckenby (1859) 

who first attempted a subdivision of the clays and defined the range of 
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some of the fossils. This was followed by Judd (1868) who described 

the sequence more precise~ and by increasing the faunal list 

provided the basis of a general classification and correlation of the 

beds. Later Judd (1870) reviewed the inland exposures of Speeton c1~ 

and their equivalents in Lincolnshire and Northern Europe. The classic 

paper on the Speeton cl~, however, is that by Lamplugh (1889) who 

worked out the true succession of the cl~s, described the lithology 

and put forward a palaeontological subdivision based upon belemnites. 

Beleronites are the most abundant fossils at Speeton and by their 

very nature are usually well preserved. The fact that they were 

common and more widely distributed than the ammonites led Lamplugh to 

use them to divide the section into the following six divisions:-

A Marls with Belemnites minimus (Miller) 

B Zone of Belemnites brunsvicensis (Von Strombeck) 

C Zone of Belemnites jaculum (Phillips) 

D Zone of Belemnites lateralis (Phillips) 

E The Coproli te seam. 

F Bituminous shales (Kimmeridge cl~) with Belemni tes oweni 

Lamplugh lettered and numbered the beds from top to bottom, instead of 

following the more conventional stratigraphical practice of sub

dividing from the base upwards, a feature which often results in con

fusion on first acquaintance. 

Modern work at Speeton confirms the detail and accuracy of 

Lamplugh1s observations and his classification into A, B, C, D, and E 

beds has provided the framework for the study of the section. Even 

tod~ this and two later papers by Lamplugh published in 1896 and 1924 
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and the recent paper by K~e (1964e) remain almost the on~ works on 

the stratigraphy. The joint publication (1892) by Lamplugh and the 

Russian geologist Pavlow, who had an unrivalled knowledge of the 

equivalent beds in Russia at that date, gives a useful discussion of 

the Speeton cl~s. The work of Danford on the Belemnites and 

Ammonites from Speeton was recorded in two notes in 1906 and in the 

same year another local geologist, Sheppard, also described the 

belemnites from the section. Most of the belemnites in the important 

monograph by Swinnerton (1936 - 1955) on the British Lower Cretaceous 

belemnites also c~~e from Speeton. 

Workers in Germany were also active at this time on the Lower 

Cretaceous and in 1902 Von Koenen published a monograph 'Die Ammonitidae 

des Norddeutschen Neocom' and figured many forms occurring at Speeton. 

Similar~ an important paper by Stolley (1908) gave a zonal classifica

tion of the North German Lower Cretaceous dealing in particular with the 

ammonoidea and belemnoidea and mentioning many of the belemnites figured 

by Danford from the Speeton cl~. 

In 1924 Spath published a partial revision of the Speeton ammonites 

and drew up a Zonal scheme (fig. 4.) in which he concluded that the 

lower part of the Valanginian is absent at Speeton and the Barremian 

onlY partiallY developed. The usefulness of his work at the present 

time is limited by the lack of illustration and the fact that the 

ammonites are only allocated to the broad stratigraphic subdivisions of 

Lamplugh. Accurate localisation of ammonite occurences is needed for 

it is of little use localising an ammonite as re 5',for example, when 

Lamplugh's re 5' subdivision is twenty-eight feet thick. Lamplugh 
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(1924) commented that ''Dr. Spath, in limiting his investigation to the 

Ammonoidea, has hard~ allowed enough for the fact that fossils of this 

order are absent, or at any rate unknown, from a considerable portion 

of the Speeton clays, and are really plentiful only in a few compara

tively narrow belts. Hence in practically all large collections of 

these fOSSils, it will be found that, say, nine-tenths of the specimens 

have been obtained from bands lying between D 3 and C 6, covering only 

some 56 feet of the clays out of a total of, at least, 300 feet". 

This criticism is still a very valid one at the present time. 

The relationship of the Speeton cl~s to those of similar age 

elsewhere in Britain has alw~s been of interest and in 1927 Thompson 

compared them with their southern equivalents. Thus whilst the 

section received a great deal of attention in the period 1859 - 1927 

little work was done after this period until the 1960 l s though Enni8 

(1937) and Wright (1955) gave additional information on the uppermost 

beds. Since 1960 a renewed interest in the Speeton Cl~ has been 

stimulated by Neale with his work on the distribution of ostracoda in 

the deep North Fordon G.l. borehole (fig. ll.) which penetrated 

695 feet of Speeton clay, and on the ostracod faunas from the D beds of 

the coast section (1962b). Neale (1962b) further subdivided the upper 

D beds and later (1962c) the lower D beds. These two papers now 

provide the standard litho1ogica1 succession of the D beds at Speeton. 

In an important paper by Neale (1962c) the ammonites from the lower D 

beds were assigned to the Berriasian stage. Since then, in a series 

of papers, Kaye (1963 a,b,c,d,e;, 1964a,) has described various 
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ostracod genera and. species from the Barremian, Aptian and Albian 

parts of the succession. The microfaunas of the cores from a deep 

borehole put down by Shell at Speeton in 1960 are at present being 

examined in the Geology department at Hull, and Neale and Sarjeant 

(1962) have described the microplankton from a depth of 383 feet 4 

inches. 

Thus the current trend is towards zonation of the Speeton cl~s 

based on detailed studies of the micr of aunas , but there is an urgent 

necessity to tie in this work With a zonal scheme based upon ammonites. 

It is almost incredible that there is no monograph on British Neocomian 

Ammonoidea although current research wor~ by Rawson on the Hauterivian 

ammonites may go some way towards remedying this; his work is eagerly 

awaited by all workers on the Speeton section. 
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Ge:leral view of the Speeton section. 

The Hauterivian clays of Middle Cliff. Note tempora.ry 

bea.ch exposUre. 



CHAPTER 3 

THE STRATIGRAPHY OF THE SPEETON CUY. 

The Speeton Cl~ crops out in the south eastern part of File1' Bill' and 

forms low cliffs which extend south westwards from near Reighton Gill to 

the sheer chalk cliffs of Bempton, a distance of one and a half miles. 

The cliff sections are far from ideal as gape in the succession occur 

due to minor faulting and landslipping, whilst general~ the slumping and 

slipping of the c181s makes them difficult to interpret. In addition, 

the Lower Cretaceous cl~s are capped by the Drab, Purple and Hessle 

boulder cl~s which in wet weather flow over the face of the cliff and 

e.tfective~ mask the Speeton Clq. If the summer is a very wet one the 

cliff sections ~ remain poor tor the greater part of the ~ar, u it is 

onlT the high spring tides which effectivel1 wuh the slipped material 

from the cliff face and give good exposures of the clll1' beneath. This 

state of affairs existed after the particularly wet sUllU1ler of 1963 which 

caused a great deterioration in the Speeton section. Both the Speeton 

and Boulder clll1's quickly became saturated and as a result .lipped, flowed 

or trickled over and down the cliff face; mud "glaciers" began to move and 

quite large slips occurred. At the foot of the cliffs a thick mound. of 

soft mud accumulated, extending out over the shore for a distance of five 

or six feet from tge cliff face. This prevented close inspection or the 

lower clift sections as the mud wu too soft to support a person's weight. 

In wet weather mAl'l1' small gullies are formed br the surface run-off, but 

whilst ammonites and other macro1'auna are washed out, the gul],y bottoms 
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are usual~ obscured by soft cl~ and do not provide the 'good section' 

that one would expect. In fact the writer obtained no good measured 

sections or lithological data from these gullies which at first sight 

seem so attractive. It is perhaps the bad condition of the section 

which first impresses ~ geologist visiting this classic locality. 

Blake (1891) states that "here we find a wild tumbled slope of cl~, in 

which at first sight it is hopeless to make out any order", whilst 

Wright (1937) s~s that "nowad~s it is general to regard the section 

in the Cretaceous cl~s at Speeton as hopelesslY slipped and impossible 

to disentangle". These are sentiments which could be echoed at the 

present d~. By far the most reliable sections for study are not thoee 

of the cliff, but the ones which occur haphazardlY and intermittent~ on 

the beach itself when favourable tides and winds have swept parte of the 

beach clear of sand. Though an overall general picture of the etrati

graphy can be obtained from the cliffs, it is the beach exposures which 

provide detailed and reliable sections for measurement. An exception 

to this are the cliff sections of the D beds which are relativelY 

undisturbed by faulting and slipping, and have in the past been very well 

exposed. 

The D Beds 

These beds are only 47 feet thick yet three Cretaceous stages are 

represented, the Ryasian or Berriasian, the Valanginian and the 

Hauterivian. They are first seen at the foot of New Closes Cl1!f 

(fig. 5) where a minor synclinal fold brings the lower D beds to beach 
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level. It is not until the dark black Kimmeridge cl~s of the 

complementary anticline to the south have been crossed, however, that 

the main section through the D beds is seen. The junction between the 

Kimmeridge cl~ and the speeton cl~ is marked by the Coprolite bed 

(fig. 7). This is a four-inch thick phospatic nodular bed, with 

occasional derived ammonite fragments, lamellibranchs and rotten 

belemni tes ; Casey (1963 b) equates this basal Cretaceous deposit with 

the mid-Spilsby sandstone nodule bed of Lincolnshire (fig. 8). 

The Coprolite bed is well cemented and hard in fresh exposures but 

in the cliff soon weathers and breaks down. Until 1879 it was mined 

for phosphate by driving a series of adits into the cliff along the 

bedding plane. Old shoring timbers from these adi ts can still be seen 

in the cliff. The clays on either side of the bed are identical in 

appearance and in beach exposures where the bed is thrown into a number 

of tight folds, it is frequent~ difficult to tell which is Cretaceous 

and which Jurassic strata. However, in these cases the thin, ple brown, 

rather elongated nodules which often underlie the Coprolite bed here 

provide a useful guide. 

Overlying the Copro1ite bed are the D beds which Lan:q>lugh (1889) 

divided into beds Dl to D8 from above downwards, and Neale (1960 b, 

1962 a) subsequently further subdivided for purposes of detailed field 

collecting and localisation. It is Neale's subdivisions which are used 

here (figs. 9 & 10). The dark shaly cl~s which immediately overlie 

the Coprolite bed are a foot thick and are followed by the brown clays of 

subdivision D7E. These pass upwards into a series of pale shales, clays 
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Compound nodular bed - D 1 . 

Copro1ite bed - E (whi te disc It'' diem.) 

Figure 7. 



and mudstones with occasional thin bright blue cl~ bands and a 

prominent stoneband (D6H). The pale beds which form the bulk of the 

n6 division are perhaps the most distinctive in the Speeton succession. 

The overlying D5 bed was called the tLingula bed t by Lamplugh as 

Lingula ovalis occurs here, often in the position of growth. The term 

does give rise to some confusion as this lamellibranch is also common in 

D4C and nLD. At the boundary between D5 and DLD the cl~s contain 

numerous irregular pyrite tubes and cylinders, between one and two 

inches in length, resembling the pyri tised burrows of some animal. 

hoWa sinuata (J. Sowerby) occurs commonl¥ in D3 and though it is 

found in higher beds it is characteristic of this division. It should 

be pointed out that whilst Exogyra sinuata is regarded by some authors 

as a s.rno~ of ~. latissima (Lamarck) the old established and well known 

name is retained here. The D2 beds are mainlJ" glauconitic, but within 

this subdivision a striking marker horizon occurs at the base of D2D. 

Here the basal two inches are packed with broken and eroded belemnites 

belonging to the genus Acroteuthis, maqr of which have adherent 

foraminifera on them. This horizon over lies the brown shal1 c~s of 

D2E which have no glauconite and provides a contrast both in lithology 

and colour with the bed above. A non sequence clear~ exists at the 

top of D2E and Neale (1962) on the basis of the ostracoda suggests D2D 

is Hauterivian noricus zone whilst D2E is flquivalent to the German Ober 

Valendis 1. Two feet above this non sequence is the Compound Nodular 

bed which marks the top of the D beds. This nodular horizon has large 

grey calcareous nodules spaced two or three feet apart and forms a 
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conspicuous line in the cliffs. In beach exposures, particularly' near 
~oo YARD< NoW D~ ,,,, !t'1"u7'# 0" 'sPc'£'1'O.,v iSe-c/(, 

the old shipwreck'Athe nodules are often absent far considerable 

distances and one has to locate the conspicuous mottled bed D21 (fig. 18) 

first before identifying Dl. 

In Dl and D2 the ammonites are relatively common and belong to the 

genera Endemoceras Thiermann and Distoloceras. In the lower part of the 

D beds ammonites are rare or absent and the age of these beds has given 

rise to much discussion. Early' workers regarded them as of Jurassic age, 

but Blake (189ll disagreed with the views or Nikitin, Pavlov and Lamplugh 

on the Port1andian age 6£ the lower beds and stated that ftthere is no 

doubt in ntr own mind, that these beds are Neocomian, and that their 

reference to the Portlandian is founded on error". 

These earlY views were not accepted and it was left to Spath (1924) 

to show that the upper part of the D beds are Va~anginian and that earlier 

views were large~ based upon the identification of POllPtlchites as 

Gravesia a Kimmeridgian form. The lower D beds he regarded as Infra-

Valanginian. 

In an important paper on the ammonites from D6 and D7, Neale (1962: a) 

described Laugeites, Paracraspedites, Subcraspedites and Tollia which 

firmly places these lowest beds in the Berriasian or ~alian. 

The C Beds 

The Hauterivian clqs are best exposed in Middle Cliff which rises 

gent17 to a height of 22.5 feet O.D. The foot of this cliff is truncated 

bl wave action and it is here, in the vutical part of the cliff, that the 
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lower C beds are genera~ examined. All the beds from Cll at the base, 

to the lowest part of c6 can be traced in the cliff, where they lie 

almost horizontal~. The rusty brown weathering bed marking the top of 

C7 occurs close to the top of the lower, near-vertical part of the cliff 

and is over lain a short distance above by a thin one inch band of c~ 

which weathers to a conspicuous yellow band. Above these beds, the 

slope of the clq-s to the top of the cliff is a verr gradual one; they 

are deep~ weathered, selenitic and no distinctive horizons can be 

traced latera~ for more than a few yards. The cliff is terminated 

immediate17 to the north-west of Black Cliff Nab by the large landslip 

and 'mud glacier' of Black Cliff which brings c4 against C7. Beds c6 

and c5 do not occur in ~ part of the cliff at beach level. 

South-eastwards from this point the cliffs become very low and 

badl1' slumped and. it is with difficulty- that the remaining divisions of 

the C beds can be seen passing upwards into the Lower B and Cement beds. 

In the cliffs immediate 17 to the north-west of Speeton Beck a fault 

bringS beds c4 - Cl into the cliff again. This section is unfortunate~ 

protected to some extent from the full force of wave action by concrete 

wartime defences, but nevertheless it is occasionallY washed clean, and 

at these times a very rewarding section showing the passage from C to B 

beds can be clearly seen. 

Small grey or brown calcareous and phosphatic nodules are found 

throughout the Speeton clq but are particularlY common in the 

Hauterivian cl~s where Lamplugh noted them as 'potato stones' _ an apt 

description. Some of these have on the outSide, or contain when 
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broken, the 'Speeton shrimp' MeTeria ornata, or perhaps a belemnite, 

ammonite or fish vertebra and are clearlY of diagenetic origin. A 

tendencT in the past to regard all nodular horizons at Speeton as 

marking non sequences is general~ erroneous. Two types of nodular 

horizons can be distinguished; the small, brown, scattered, 'potato' 

nodules which do not represent breaks in the sequence, and the MUch more 

compact, concentrated, nodular horizons with eroded fossils which do 

mark a non sequence. 

The lack of distinctive marker horizons in the cliff make the C 

beds more difficult to stuQy than the more varied D beds, whilst hill 

creep and gullYing often make horizons with small nodules appear to have 

a haphazard arrangement in the cliff. This apparently haphazard 

distribution of small nodules, which in actual fact occur in a ve17 

narrow bed, is well seen in CB. 

Fortunately in the early" part of 1963 exceptional beach exposures 
~"o"'JA.DS. ""11\1 ",-riVE ~."'''N ~.e-S"PG-€7""""'" 8e-r~ 

occurred between the old shipwrec~Aand the low cliffs south~east of 

Black Cliff Nab which enabled almost the whole of the Hauterivian to be 

observed. Local residents stated that the clqs had not been seen on 

the beach like this during the last thir~ Tears and it seems probable 

that the exposures were equallY as good if not better than those 

Lamplugh was able to measure. The opportunity was taken to visit the 

locality frequently during the few dqs this exposure lasted and from the 

numerous sections which were measured a composite section of the C beds 

was drawn up (fig. 11) and the clq subdivided litho logically • 

Perhaps the most striking feature of these beach exposures was the 
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number of brown weathering silty beds which due to differential 

weathering stand up above the adjacent cl~s. The brown bands are more 

distinctive in the beach eJq>osures than in the cliff sections and there 

is a marked tendency for them to become indurated and form stone bands. 

Genera1l1 very much greater lithological detail can be seen in beach 

exposures than is possible in the cliff, and the brown silty beds 

provide a framework in which to place this detail. 

The three inch pale greys tone band (041.) at the top of the 04 

division is also distinctive in beach e:xposures though can be easil1' 

confused with a similar bed eight feet below. Thin sections of this 

stone band show it to be an impure limestone with quartz as a very minor 

constituent. Small mud pellets are incorporated in the upper part at 

this limestone at the junction with the overl1ing cl~s. 

The lowest part of the 0 beds at Speeton are the most fossiliferous 

and it is from here that the bulk of the ammonites from both private and 

museum collections have been obtained. Endemoceras 431n., qticoceras ) 

and Acanthadiscus are conunon and occasionall1' more southern forms are 

found including ;rtoceras and Eodesmoceras. Division 07 is notable for 

the sudden appearance of the Orioceratids, legiocrioceras and 

Orioceratites and pieces of the outer whorls of these uncoiled ammonites 

are common. This horizon can be approximatel1' correlated with the 

duvali zone of the south of France. In 06 and above the genus 

Simbirski tes is the commonest of the ammonites though in this part of the 

section ammonites are relativel1' rare. 

Whilst the upper limit of the C beds is l1thologicall1 distinctive, 
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palaeontologic~ the limit of the Hauterivian is not and the two do not 

appear to coincide. In the type area of south-east France the zone of 

Pseudothurmannia angulicosta is placed in the uppermost Hauterivian though 

the Treatise does point out that it is sometimes placed in the 

Barremian. Spath (1924) in his zonal scheme places Hoflocrioceras 

centrifuga and !!. rarocinctum as the uppermost subzones of the Hauterivian 

but neither of these species have been recorded from Britain. Beneath 

these two subzones are those of !!. c~eiforme and Craspedodiscus 

d1scofalcatus which he includes in the lower B beds. From his list of 

ammonites from Speeton he on11 recognises £. discofalcatus from C.l, the 

form from the base of lower B being C. off discolalcatus. Spath in his 

correlation chart equates the n~.n angulicosta zone of the south of 

France with !!. rarocinctum. Workers in GerID.all1' however following the 

zonal scheme et Stolley put the fissicostatum, rarocinctum and strombecki 

zones in the Lower Barremian and it is interesting to note that Danford 

(1906, b) states nin its lower beds (lower B) £. strombecki is commonn• 

In the south of France Crioceratites emericianus is the lowest zone 

of the Barremian and this has been equated with Paracrioceras strombecki. 

Whilst there are a number of interpretations of the Hauterivian/ 

Barremian boundary, it is the difficulty of correlating zonal ammonites 

from the Boreal with those of the Tet~'an province which is the real 
I 

basis et the problem. An area where this mq be resolved is in the 

North Caucasus and Crimea where the Lower Cretaceous shows an intermingling 

of Tetbyean and Boreal. Here Drushchitz (1960) records Q. emiricanus as 

appearing about the same time as ~. angulicosta and Drushchitz includes 
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E,. angulicosta in the Lower Barremian, but if' it is placed in the Upper 

Hauterivian then the Simbirskites die out at the end of the Hauterivtan. 

At Speeton Spath does not record S1Mbirskttes higher than C2 i.e., the 

top of the C beds, though the FamiJ.y Simbirskitinae does extend to his 

'lower B base' division with his record of Craspedodiscus which would 

suggest that the Lower B division is Hauterivian in its lowest portion. 

From the evidence in the Crimea it does seem clear that the 

uppermost range of the Simbirskit1nae gives a close approximation to the 

Hauterivi~Barremian boundar.r. Certa~ the lower B beds at Speeton 

have an Hauterivian aspect and until well localised ammonites have been 

studied from this part of the section an accurate palaeontological 

boundary can not be drawn. On pure1;r lithological grounds a convenient 

boundary would be between LB2C and LB2D which separates b1ack/thirl11' 

laminated c1~s with poor fauna from alternatiou of pale and dark c1a;rs 

with some glauconite and re1ative~ rich fauna. 

Ldtho1ogical subdivision of the C beds 

In such a classic section as that of Speeton it is essential that 

palaeontological material should be accuratelY localised. With this in 

mind from 1961 to 1964 week~ visits have been made to Speeton and the 

intermittent beach elCposures measured and recorded. 

These sections, together with the data obtained from the beach 

elCposure off Black CillfNab (fig. 5) in 1963 have been used to compile 

the composite section (fig. 11) of the C beds, details of which are given 

below. 

Lamp1ugh's original divisions (1889) have been further subdivided by 
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suffixes to his notation, which reads from the top d~ards. 

ca 5" Dark highly glauconitic clay becoming increasingl,y mottled 

towards thS top with conspicuous pale grey markings. 

ClB 4" Pale grey (N8)1 c~ with large dark glauconitic streaks 

giving a distinctive mottling. 

C2A 1'0" A dark grey (N4-N5) highly glauconitic cl~ with abundant 

large pyrites. Exogyra sinuata and S!ipula occur in this 

subdivision. 

C2B 1'0" Pale grey (N6) c~ with a brownish nodular band at the 

base, Lamellibranchs and Belemnites common. 

C2C 2'6" A medium grey (NS) to light olive grey (5Y 6/1) clay with 

some pyrites but no glauconite and a pale band at the base. 

C2D 4" A dark (5Y 5/2-N6) thin band of glauconitic clay with pale 

streaks. 

C2E 1'8" Light grey (N7) clay with occasional brown nodules, when 

weathered the clay has a brown appearance. 

C2F 2'0" A medium grey (N5-N6) cl~ with paler mottl1ng at the top. 

The cJ.a.y is shelly and contains some granular pyrites. 

C) 8 '0" A light grey clay (N6-N7) with, near the central portion of 

the subdivision, a conspicuous line of grey nodules which 

are fairly wide~ spaced apart. This is the famous 

Ech1nospatangus bed of Lamplugh, though their pyritised tests 

are only rarely found. 

clJA )" A very pale grey green impure limestone band which forms a 

1. Rock colour chart notation. 
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useful marker horizon in the upper C beds. 

a brown colour. 

It weathers to 

c4B 3'0" Dark grey cla;rs (N.5-N6) which are in part glaueonitic. The 

glauconite decreases towards the base where it passes into 

a non glaueonitic cl~. A thin non glauconitic c1~ also 

occurs at the top of this subdivision. 

c4c 5 '0" A pale to medium grey cl~ (N7 ) with occasional small brown 

nodules in the upper portion and a mottled 5" glauconitic 

band I' above the base. The mott1ing varies from small to 

large, light coloured markings in the darker c~. 

cUD 3" A thin, green to yellowish grey impure limestone band. 

This bed is very easily confused with the stone band at the 

top of c4. 

c4E 2 '0· Dark glauconi tic cla;rs (NS). 

C4F 1'6" Pale grey non glauconitic clq. 

C4G 2'0" Dark grey (NS-N6) clay- which is glauconitic and mottled near 

the top with large pale grey streaks in the dark clay-. 

c4H 9" A band of light grey (N6-N7) clay which weathers to a brown 

colour. It contains some small nodules and shows a 

tendency to become indurated. 

c4I 24'0" Dark shaly clay-s containing some pyrite. 

C4J 9" A brown weathering si1ty bed containing small brown nodules 

which are widely spaced apart. The bed is in part 

indurated. 

c4K 15 '0" Dark grey- (NS) cliI\Y which is glauconi tic in its central 
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portion. Just beneath the C4J brown bed is a 2" band of 

pale grey (N6) clq which penetrates into the dark cIa) 

giving a thin band of pale mottllng. 

c4L 1'0" A brown weathering silty bed containing small indurated 

pieces. This bed which marks the base of c4 dips at 350 

to the E.S.E. 

c5'! ,'2" Dark grey (NS) clqs with a thin mottled seam of pale clq 

in darker clay at the top. Near the base the c~ contains 

a little glauconite. 

C5B 2'0" Olive grey clq with large light coloured mottling at its 

base. 

c,c 4' 0" Dark grey clqs with occasional small brown nodules and in 

some parts a thin brown line developed at the base. 

C5D 3 '0" Dm-k grey cl~s with granulm- p;rrite. Near the top the 

clqs m-e finel,y mottled. 

C5E 1'0" Pale green cl~ with a little glauconite and occasional 

nodules. 

C5F 3'7" Dm-k grey clqs, with large pale coloured mottltng near the 

top, and a band of small nodules in the middle. 

CSG 9" A conspicuous brown weathering silty band, becoming 

indurated and containing widel,y spaced large nodules. In 

beach exposures this silty bed is more resistant to weather

ing than the adjacent cl~s and tends to stand up above them. 

CSH 3 '0" Pale grey clq though darker than the bed below. 

CS! a" Pale grey 0181'. 
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C5J 1'-2'0" Olive grey c1~ mottled in places 

C5K 7' 0" Dark grey clay- (N.5) with some pyrite and she1ly' material 

and occasional small brown nodules. 

C5L 1'0" A gritty olive grey clay band (5Y!V1) with widely' spaced 

nodules. This bed which marks the base of c5 weathers to 

a brown colour and is becoming indurated. 

c6 18'5" Dark grey rather shaly' clays with brown nodules in the upper 

portion. At the top of this division and immediately' 

beneath the basal brown bed of C5 is a mottled lQ1er of both 

large and small light grey streaks in the dark clq. This 

division is fairly uniform throughout and has not been 

subdivided. 

C7 A 1'0" Silty brown band ~onta1n1ng round nodules. It is indurated 

in places giving an intermittent stone band which dips at 

520 towards the E.S.E. Large Criocerati tes are conunon in 

this bed. 

C7 B 1'7" Pale grey clq (N6). 

C7 C 1'4" Dark grey cl~ with mottling of a large size at its upper 

junction with the pale clq which penetrates into the dark 

coloured clq of this subdivision. 

C7 D 1'1" Pale grey clay- with a little glauconite. 

C7 E 1'7" Dark black glauconitic clay. The glauconite content 

decreasing downwards until at the base it is absent. At 

the top of the subdivision the dark cl8.1's are mottled by 

large pale grey markings. 
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C7 r 1'4" Pale grey silty clq which weathers to a distinct brown 

colour. Where it has become indurated it forMs a brown 

gritty stone band. Small nodules occur in the clq 

together with man.y small indurated fragments. The small 

Aegiocrioceras quadratum is common. 

C7 G 2'-2'3" Mottled beds; a pale clAir penetrates into darker clay 

giving large mottlings. 

C7 H 1'9" Dark black clq which is glauconitic particular~ in its 

upper portion. Occasionall1 a fine grained lenticular 

stone is seen between this bed and the bed above. 

ce Dark grey pyritic clay (N5 ) with a band of small brown 

nodules in a pale cl~ at the top. This nodular band is 

associated with an e" mottled band of both large and small 

light coloured markings in the dark clq. In the lower 

half of this division are some very small brown nodules. 

C9 A l'6n-2 ton The top of C9 is marked by a pale greY' bed containing a 

line of small brown nodules with occasional larger and more 

widely placed greY' ones. The whole band tends to have a 

brown appearance when weathered. 

C9 B l' 7" Dark greY' clqs 

09 C 2' On Pale grey clay with occasional small brown nodules. 

C9 D 10'On Dark grey to black clays with a seam at the top of large 

light coloured mottling in dark. The dark clays of this 

sub-division are non glauconitic at the top but become 

increasingl1 glauconitic towards the base near which another 

24 



mottled bed (large markings, light in dark) occurs. At 

the very base the glauconite again decreases in quantity 

and small nodules occur which are widel,y spaced apart. 

ClO 8'on Pale grey c~ (N7) 

ell A 9n .A strongly mottled bed with large pale grey, rather 

lenticular shaped mottling in a green glauconitic cl~ 

(N6-N7) 

Cll B 7 'Oft Dark grey very glauconitic and gritty c~ eN5) with some 

nodules. The glauconite content increases towards the base. 

Dl Compound Nodular Bed. 

The thicknesses of the beds in these subdivisions compare closel,y 

with those determined by Lamplugh, with the exception of bed c4 where 

55 feet of cl~ were measured whilst Lamplugh records 25 feet. This 

discrepancy m81 be due to the fact that Lamplugh, in his composite 

section, was not aware that so mall1' similar brown silty bands occurred 

in this dirt.ion. 

The B beds 

These beds were divided by Lamplugh into Lower, Middle and upper B 

beds; the lower and upper beds being separated by the 'cement' beds, so 

called because prior to 1869 they were quarried on a small scale to make 

cement. 

The beds are for the most part of Barremian age but near the top a 

small thiclOless of clq of Aptian age occurs. 

University 
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The lowest part of the Lower B beds was well exposed in 1961 when 

Kaye and. the writer spent some time measuring the beds which were 

exposed at the foot of Black Cliff Nab. At the same time the higher 

beds of the Lower B division were patchi~ exposed on the beach to the 

south-east of Speeton Beck. As a result of these measurements a 

litho logical scheme was drawn up (fig. 12) which was published by Kqe 

(1964 e). This published section is thus a composite one from two 

wide~ spaced apart sections measured on the 15. 11. 61 and 21. 11. 61., 

and as the sections are joined together with no good points of lateral 

stratigraphic control the possibility of a few feet of clq being either 

missing or overlapping in the 183 subdivision should not be overlooked. 

The lowest twenty-three feet of the B beds are very similar in 

lithology to the Hauterivian beds in that they consist of alternations 

of dark and light coloured cl~s, with occasional glauconitic and 

mottled horizons. Above these beds the cl~s are very dark in colour 

with massive pyrite crystals on the surface and thin l~ers of pyrite 

along bedding planes emphasising the delicate laminations so character

istic of this section; clearlY here the environment of deposition was a 

reducing one. 

The Middle B beds or 'Cement' beds are characterised by grey 

calcareous nodular layers of which Kaye (1964 e) recognises seven. The 

nodules are frequent~ septarian with well developed calcite veining. 

They ~ be very large and often form continuous beds. Large Crioceratids 

are often seen in these 'cement' nodules though are difficult to extract. 

The Middle B beds appear to have been deposited under slightlY more 

o~genated conditions than the Lower B beds. They are paler in colour, 
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shelly, not as pyritic and contain a more varied microfauna than the 

lower beds. 

Recent exposures near Speeton Beck and in the low c1if£ extending 
(Joo """f/>S S.£ .r SP££'r6.v' 6'£('",) 

south-eastwards from Speeton Beck to a wartime pillbox have enabled a ,. 
lithological section to be measured through the cement beds and part of 

the upper B divisions for the first time (fig. 13). In the upper part 

of the cement beds are a number of iron rich cl~ bands which weather to 

a rich chocolate brown colour. 

~osures in the Upper B beds are everywhere very poor, small, and 

occur only intermittently between the chalk boulders on the beach south-

east of Speeton Beck. The clays are extremely black and fossils rare, 

though near the top of the upper B beds small fragments of Paranclloceras 
~ 

bidentatum are relatively common in the washed residues. Continental 

workers would regard this as the uppermost zone of the Barremian though 

Spath takes ~. bidentatum, ~. rude and ~. ~arsicosta as indicative of 
.. 

Lower Aptian age. Aconiceras nisoides (Sarasin) has also been recorded 

in Upper B (Casey, 1961, p. 126) and this is typically a Lower Aptian 

form. ~ a few feet above this bed at the top of the B beds, the 

ammonite genus Des~esites has been found which would suggest Lower 

Aptian strata. 

The 'A' beds 

Overlying the dark black clays of Upper B are nine feet of brown 

clB\}1" with a nodular band at the base. These clays contain Neohibolites . 
ewaldi and are the so-called "Ewaldi NarIs" which Swinnerton (1936) 
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equates on the evidence of belemnites with the Sutterby marl or 

Lincolnshire. Their exact zonal position has not been determined 

though ~e (1964 e) states that the upper part or these beds can be 

correlated by means of the ostracoda with the Lower Albian or Ger~. 

It would certainly be very convenient to regard this marked change in 

colour from black to brown clays, with nodules at the base or the brown, 

as the change from Aptian to Albian strata. 

~ non-sequence represented by an eight inch band of glauconite with 

small black nodules overlies the Ewaldi Iv1ar1s and. Wright (1935) has 

recorded fragments of Lesmeriella cf. ~tze1i (Jacob) and Gaud;lceras 

cf. aeo1um (d'Orb) from it. The glauconitic horizon is followed by 

about eleven feet of Middle Albian brown and green cl~s, beds A2 and 

A3 of Wright (1935). 

The Albian beds with Neohiboli tes minimus become increasingly 

harder and more calcareous and pass up gradually into the Red Chalk 

which is extremely well seen at Speeton. The junction between the 

Speeton Clay and the Red Chalk is a very nebulous one with Wright (1935) 

stating that "the junction is taken as roughly where the cha.l.q' marl 

becomes Marly chalk". Euhoplites and Mortoniceras from the lowest part 

of the Red Chalk indicate an llbian age and these beds merge very

gradua.l.1y with the Cenomanian. 

Though the Lower Cretaceous clays extend inland from the coast 

along the south side of the Vale of Pickering they are at the present 

time, except for a small exposure at West Heslerton, everywhere totally 
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obscured. At the beginning of this century a number of shallow pits 

were dug between West Heslerton and Speeton to provide cl~ for brick 

making and also for marling the sanQy soils of the Vale of Pickering, 

but although some were re-excavated by Sheppard and Ennis (1927, 1932) 

none are now visible. 

The small exposure (913769) at West Heslerton lies just to the east 

of the village and shows Red Chalk overlJ"ing yellow and grey Albian 

cl~s which contain some glauconitic horizons. K~e (1964 B) records 

Middle Barremian ostracoda from a very small exposure at Knapton (905757). 

A number of boreholes have been put into or through the Speeton 

Cl~ (fig. 14) and these show that considerable differences in thickness 

occur (fig. 15). The gre'atest thickness of Speeton Cls-r so far proved 

is that in the Fordon borehole G 1 which showed 695 feet of Speeton cl~, 

suggesting a basin of deposition in this area. The evidence of this 

borehole showed that Lamplugh's belief that higher beds overstepped 

lower ones and thinned in a westerly direction from the shore exposures 

to where it finally disappeared at Winteringham, needed revision. At 

Winteringham the Geological Survey map Red Chalk resting upon Kimmeridge 

clay. A borehole at West Heslerton (913759) was drilled in 1960 and 

stopped at a depth of 385 feet still in Speeton c1~ after proving 

348 feet 6 inches of Speeton cl~. This was a surprise as where the 

division was mapped as thinning, 90 - 100 feet of clay would be antici

pated at this point, in actual fact the considerable thickness shown in 

the Fordon Gland G 3 holes seems to be maintained westwards for longer 

than would be expected. 
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In the Fordon area Neale (1960 p. 218) suggests that "the Hunmanby 

fault ~ have alrea~ been in existence in Lower Cretaceous times and 

had a controlling effect on the sedimentation to the west". Whilst this 

is certainlY a possibility I see no need to postulate the development or 

a fault contemporaneous with sedimentation. Isopac~te maps of the 

Lower Cretaceous beds in North Ger~ show a number of basins Where 

sedimentation is greater than in the surrounding areas and I would 

expect variations in thickness of the Speeton Cl~ of this order without 

invoking local tectonic control. 

It is interesting that Versey (1947) recognised that "there is a dip 

of the rocks to the south towards the Vale of Pickering which ~ be 

considered as synclinal with its opposite limb in the N.E. dip or the 

Howardian Hills. TI;liS sync line closes to the northwest and trends 

w.s.w. - E.N.E. and must pass under the Chalk near West Heslerton. It 

is not clear whether the Speeton Clay is involved in this s)'Ylcline but as 

onlY A beds have been recorded under this northern escarpment, it is 

probable that the sync line is pre-Cretaceous". 

The recent borehole at West Heslerton shows the equivalent beds at 

the coast to be thinner and very much finer in grain Size. It seems 

likelY that these coarser beds at West Heslerton are derived from the 

weathering of arenaceous Jurassic rocks and that here we are nearing a 

shoreline. 

In Lincolnshire the Spilsby sandstone and Tealby beds show a much 

greater lithological diversity than those of Yorkshire with general~ 

coarser material and the occurrence of oolitic ironstones. A lithology 
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W. E. 

West Fordon Speeton Heslerton B.P 1955 - 1956 

SHELL 1960 G.3. G.1. G.2. F.t SHELL 1960 

Surface Elevations OD 200 537 300 245 429 230 

Chalk Base (bqlow surfac(2) 17 285 160 295 523 79 

Red Chalk thickn(2ss. 18 52 75 100 91 37 

Speeton Clay thickn<2Ss. 348+ 610 695 520+ 446 246 

(ALL MEASUREMENTS IN FEET.) 

FIG. 15 Thickness of the Lower Cretaceous in Recent Bore holes. 



different from that at Speeton is also seen in a large mass of 

glaciallY transported Lower Cretaceous sandstone in Caithness, which 

measures 240 by 1.50 isards and is up to 26 feet thick. Phemister (1948) 

states, "the sandstone has disintegrated into sand but contains hard 

concretionary masses from which Craspedites and Crioceras have been 

obtained. In view of the known north-westerlY direction of ice-carry 

it is thought that this great erratic has been removed from the sea-tloor 

off Iqbster or Dunbeath". These two genera of ammonites would indicate 

that this sandstone belongs to a stage not higher than mid-Hauterivian. 

Further afield, Spath (1947) suggested that there was an extraordinary 

lithological resemblance of the East Greenland rocks of Kuhn and these 

of Spilsby. 

The Lower Cretaceous beds of Greenland would appear to be coarser 

and more varied than the equivalent beds at Speeton. The Sandringham 

Sands of Norfolk have been shown (Donovan 1964) to be equivalent in part 

to the Lower Niesen Beds of East Greenland and the upper part of the 

Spilsby Sandstone. It is interesting to note that whilst the ammonite 

fauna of East Greenland is dominantl1 boreal with close similarities to 

that of Russia the occurrence (Donovan 1957) of ;,toceras and 

Pgylloceras show that occasional southern forms were able to migrate to 

this area. 

Remarking on an exposure east of Speeton, Judd (1870) states "We have 

seen that at Speeton the Neocomian strata, even before their full 

emergence from beneath the overlapping Chalk strata, are cut off by the 



denuding action of the North Sea. Intermediate between this section 

and those of North Ger~, an important and extreme~ interesting link 

is afforded by the beds eJq)osed in the little island of Heligoland" ••••• 

"The agreement of these strata with certain portions of the Yorkshire 

series is very striking and remarkable." 

The writer visited Heligoland in 1960 but the Lower CretaceoU8 

cl~s now outcrop only in shallow water offshore and are not visible. 

Practic~ the whole of the Lower Cretaceous is represented and it 

seems remarkable that in spite of the detailed micropalaeontological work 

on the Lower Cretaceous of Gerrnaqr no attempt has been made to obtain 

samples from this outcrop. Heligoland is 325 miles due east of Speeton 

and some 150 miles to the nearest eJq)osure of the Neocomian beds on the 
" 

continent. 

There is certainly a possibility that the Red Chalk and Speeton C~ 

~ crop out beneath the North Sea between Speeton and Heligoland and 

this might be revealed by the current research programme on the sub-

marine geology of the North Sea being undertaken in the Geology depart-

ment at Hull. 

It is interesting that Lamplugh regarded POlyptychites and other 

derived ammonites described by Thompson (19l3) from the Holderness drift 

to have been derived from submarine outcrop eastward of Speeton. 

The local palaeogeograph1" of the Lower Cretaceous is far from 

clear. To the west of Speeton the beds appear to become coarser, as 

they do northwards in Caithness and in Greenland, and similarly to the 

south in Lincolnshire and Norfolk. The cl~s of Speeton are 
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lithological~ very similar to those of North Ge~ and Denmark whilst 

the coarser iron rich beds of Lincolnshire and Norfolk show marked 

similarities with the Lower Cretaceous shoreline deposits south of 

Hannover and in the Salzgitter area. We have at Speeton a depositional 

basin, some distance from a shoreline receiving little 8ediment, 

extending eastwards into Germaqy and Russia and bordered in Britain to 

the north, west and south by coarser thicker deposits and a tendency for 

enrichment in iron along the southern littoral margin. 

Structure. 

The Speeton section is structuralq very simple with the bed8 

striking at 285 degrees magnetic and dipping into the cliffs in a south

south-wester~ direction. The regional dip is between 15 and 30 degrees 

though slumping, hill creep and glacial tectonics superimpose anomalous 

dips on the c~s; dips of 80 degrees have been recorded in beach 

exposures in the Hauterivian clqs oppOSite Black Clitf. The Kimmeridge 

clq and the lower part of the D beds are strongl1" folded into a number 

of amall tight folds with their fold axes parallel to the strike of the 

rocks. In beach exposures these tight folds are seen to be superimposed 

on a rather larger scale of folding with maqr of the minor folds pitching 

in varying degrees and direction. Whilst minor plications at Speeton 

~ be the result of glacial processes the folding of the Kimmeridge cl., 

and lower D beds is very symmetrical and not the type one would expect to 

result from the effect of ice movement, with its strong directional 

component, or from frost heaving. Whilst the axes of the folding are 

approximately parallel to the strike of the beds they are also parallel 
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Fault at Middle Cliff affecting the basal C beds - lowest 

stone band is the 'Compound nodular' bed. 

Close-up of same fault plane. 

Figure 16 



to the Chalk escarpment and the folding may be superficial structures 

related to the retreat of the escarpment. 

The folding is general~ more intense in the Kimmeridge cl~s than 

in the lowest part of the Speeton clBtY's and though this might reflect 

its more brittle nature I would rather ascribe the folding to the 

Kimmerian movements. 

Faulting at Speeton is difficult to separate from superficial 

slipping. A number of small faults occur which have little throw but 

quite large lateral displacements. This lateral shifting of beds is 

well seen in beach exposures and makes the succession difficult to 

follow. 

A small reverse fault affects the lowest C beds (fig. 16) with 

calcite crystals lining the fault plane. A similar occurrence of 

calcite is seen in a fault plane in the Lower B beds in the cliff north

west of Speeton Beck. In the beach exposures opposite the north-west 

end of Black Cliff the C beds are seen to take an almost right-angled 

bend, striking out towards the sea. This dragging which can be seen in 

Fig. 17 is due to a combination of faulting and the effects of the move

ment of a large slip and 'mud glacier' in the cliff at this point. 

The fault which causes the greatest lateral displacement r\UlS almost 

north-south some 200 yards, north-west of Speeton Beck bringing bed Cl 

against the Cement beds. 

Conditions of Deposition 

Whilst the Lower Cretaceous rocks of Speeton form an essentiall1 

argillaceous unit, variation in the mineral constituents make the 
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Beach exposure in t he Lower C beds - note the change in strike. 

----..... ... ... . 

The Kimmeridge Clay and Lower D beds. Hammer is resting on 

the Coproli te bed (E). 

Figure 17 



succession a far from monotonous one. The cl~s are for the most part 

dark grey or black, though thin bright blue cl83" bands occur in D6 and 

brawn clay is seen frequently, particularly in the higher beds. Stone 

bands, si1ty clays, pyrite and the conspicuous glauconitic horizons all 

reveal the varying depositional histories of the Speeton Clay. 

The 300 feet of Lower Cretaceous beds at Speeton span a period of 

about 36 million years and nowhere in this thiclmess is there an.Y' 

evidence of rapid deposition. Apart from small lenticles and pieces of 

brown c~ of the D2E division which have been incorporated by current 

action in the grey clays of D2D, there is no direct evidence of currents 

given by ~ sedimentary structures. The lack of bottom currents is 

also confirmed by undissociated Pentacrinus stems and a complete 

Icht~osaur skeleton in the Lower Hauterivian. 

Worn fossils at two non sequences in the D beds and at one in the 

A beds do give indirect evidence that at these times currents existed. 

All evidence however points to a very slow rate of sedimentation during 

the deposition of the Speeton Cl~. 

The surrounding Jurassic land area was probably a low lying one w1 th 

the clays and arenaceous beds providing only a small quanti~ of sediment 

to the Cretaceous sea. Thin laminations in the clays indicate that they 

were formed in very still water at a depth beyond even the slightest 

effect of surface wave action. An exception to this being parts of the 

D beds where the occurrence of Lingula ovalis and hoWa sinuata would 

suggest shallow water. 

The general variation in the character of the beds is a reflection 
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of the differing mineral constituents other than the c~ minerals and 

these in turn reflect alternations of reducing and oxidising conditions 

and not of the direction of current or source of material. Pyrite is 

common at Speeton in all shapes and sizes and is the result of strongly 

reducing conditions at, or just below the water/cl~ interface. 

Pieces of wood are common throughout the clays and are frequently 

pyritised. This drifting wood, the bulk of which would be derived from 

the adjacent land, contributed to the decaying organic matter accumulat

ing at the bottom of the sea, and this together with the associated 

anaerobic bacteria would favour the conditions necessary for p~ite 

formation. 

Glauconite is also very common at Speeton though is concentrated in 

more well defined bands than the pyrite. The origin and depositional 

environment necessar,r for its formation continue to give rise to numerous 

and diverse opinions with perhaps the onlY agreement being its essen

tial~ marine nature with water of normal salini~. Hadding (1932) 

Galliher (1935) and Takahashi (1939) all conclude that a moderately 

anaerobic environment is essential for glauconite formation. In view 

of the frequency of mottled beds at Speeton, which are discussed later in 

this chapter, it is interesting to note that Galliher in discussing 

recent glauconite which was forming in black muds and sands in an aerobic 

environment s~s that oxidation ~ occur at the surface of the sediment 

and that "organisms, principalJ.y' worms are apparentlJ" continually 

stirring the sediments ••••••• ". Glauconite has been regarded as 

originating as an alteration product of biotite but this does not seem 



likely in the case of the Speeton material. Takahashi (1939) regards 

it as originating from "clayey materials or colloidal silica with a 

little organic matter". More recentlJ" Ehlmann, et a1 (1963) working on 

recent glauconite forming off the south-east coast of North America in 

the shells of foraminifera have shown a complete transition from c1~ to 

glauconite. The cl~ is an expandab1e mica type with some Kaolinite. 

The process of glauconitization taking place by the fixation of 

potassium in the inter1a;rer sites of the mica type clay mineral. 

Unfortunately glauconite does not give &n1 idea of depth of water 

and has been observed at depths as shallow as 30 feet and as deep as 

14,000 feet. It does seem to be more common at depths of less than 

2,400 feet, and off the south-east coast of the United States it commonl,y 

occurs at and just below the 100 fathom contour. The temperature of the 

water is also not critical, for glauconite forms within a wide range. 

Most authors agree that glauconite is associated with a very slow rate of 

sedimentation and one can concur with this at Speeton. With very slow 

sedimentation however one would expect a high proportion of foraminifera1 

shells in the sediment and this is not the case. At Speeton the 

glauconitic c1~s genera1~ have fewer foraminifera than the non 

glauconitic ones. 

G1auconite ~ be formed just below the sediment/water interface 

and though reducing conditions can occur here, the seawater above mB1 be 

well o~genated. Emery (1960) records glauconi te off Southern 

California and Van Ande1 and Postma (1954) off Trinidad both in areas of 

slow deposition but where bottom sediments were well o~genated. 
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CertainlY at Speeton the glauconite is clear~ autochthonous 7et did not 

form in conditions which inhibit in aqr w~ a wide variet7 of benthonic 

organisms. 

Lochman (in Ladd 1957) reviewing the conditions necessary for the 

presence of abundant glauconite states that the essential conditions are:-

1. The presence of saline, probably marine, waters. 

2. A very slow rate of sedimentation. 

3. A moderate17 anaerobj,c environment in the bottom sediments. 

4. A large amount of putrefying organic material. 

Mottling in the Speeton Cl5[s 

The Cretaceous cl~s of Speeton, whilst showing a variable lithology 

and colour, are characterised by an almost complete absence of sedimentary 

structures apart from mottling and thin laminations. 

The mottled beds have been examined frequentlY as, apart from 

speculation as to their origin, they provide useful stratigraphic 

horizons in the field.· Whenever mottled beds have been observed their 

position has been noted and it soon became easy to postulate where these 

beds would occur. The mottling is alw~s found at the· junction between 

cl~s of different colour or lithology, such as a pale c~ overlJ-ing a 

darker one or vice versa. It is also clear that the mottling is due to 

the overlying clay penetrating the clay beneath. This is particularly 

well demonstrated in the case of a dark glauconite clay overlying a pale 

non glauconitic cl~, where the mottling is of glauconitic clay within 

the paler non glauconitic clay. 

The mottling is due to the infilling of small branching tubes which 
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Fig. IBa - Bedding plane surface of bed D2A showing dominant small 

mottling due to the infilling of branching tubes by the 

p er clays of the overlying bed. (Scale in inches) 
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Fie. Bb - Surface at rieht angles to the beddinu lane shOwing 

ale, infilled, branching tubes of bed D?A 



are probablY formed by the activity of worms or other organisms burrowing 

and scavenging into the sediments of the ocean floor. With renewed 

sedimentation this overlying material penetrated the open 'worm' holes 

and burrows. 

It could be suggested that the markings in the cl~s are due to the 

ingestion of mud by the burrowing organism, and the consequent alteration 
ill .. ,""'':N7'14 4.." T~AC.T 

in colour after passing through the eJ imca.tatiop,j;ppck. This suggestion 

however does not fit the facts; mottling does not occur in beds of 

uniform colour but onlY at the junction of cl~s of differing colour or 

lithology and the mottling is alw~s lithological~ identical with the 

overlying bed. 

The mottlings are of two sizes, (figs. 18 & 19) large and small 

which commo~, though not alw~s, occur together. Their form is that 

of a downwardlY directed branching tube of circular cross-section but 

slightlY varying diameter. To this trace-fossil K. van Sternberg in 

1833 gave the name Chondrites. 

Simpson (1957, Plate XXI, figs. 1 and 2) illustrates the "Mottled 

marl" in the Belemnite Marls of the Lower Lias at Westh~ Cliff, Dorset 

which appears identical to the Chondrites at Speeton. He also states 

(pg. 493) that "a bed with Chondrites is of marine origin and sedimenta-

tion was rapid, otherwise the tunnels would have collapsed before being 

Willed. Further the water was not greatlY agitated by wave action •••• ". 

Middlemiss (1962) also suggests that vermiform markings are 

preserved by rapid deposition. He s~s that if the sedimentation was 

slow then the sediments would become a "churned sediment If whereas if 
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Fig. 19 - Surface at right angles to the bedding plane showing 

two sizes of pale grey mottline in the green glauconitic 

clay of bed Clla. 



sedimentation was rapid then there would be insufficient time for the 

organism to bore into the mud very frequent~, before the depth of 

sediment would inhibit its activities. Middlemiss also suggests that 

this criterion can be used to estimate the rapidity of sedimentation. 

The writer cannot accept the views of Simpson or Middlemiss 

regading the need for rapid sedimentation to preserve the trace fossil 

Chondri tes. All the evidence at Speeton points to an extremely' quiet 

and slow rate of deposition of sediment. Whether a sediment becomes a 

churned one by the activity of worms is not just a simple function of 

time but also one involving the number of organisms burrowing in the mud. 

It is certain~ difficult to envisage an unoccupied burrow in uncon

solidated mud not collapsing, whatever the rate of sedimentation, without 

invoking some sort of mucus lining which prevented them collapsing. 

There is general~ no evidence of aqy current action at Speeton 

which would truncate these structures or incorporate part of the under

lying sediment in the over~ bed. Consequent~, it is concluded 

that in the Speeton clay these mottled beds point to a very slow rate of 

deposition, or even a period of non deposition, during which time bottom 

grubbing organisms were active. 

Nevertheless, it should not be thought that conditions favourable 

for the activity of burrowing organisms occurred only intermittently in 

the Speeton clay; burrowing could well occur almost throughout the 

succession. It is simp~ because the burrows are plainly visible when 

beds of different colour or lithology are adjacent to each other that there 

is an apparent intermittent occurrence of the mottling. 
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Moore and Scruton (1957), stuQying the internal structures of 

modern sediments in the MiSSissippi Delta, show that there is a decrease 

in the effect of burrowing organisms with an increasing rate or 

deposition. They also state that on the north side of the Mississippi 

Delta the "effects of burrowing organism can not be recognised when the 

rate of deposition is greater than about 0.15 foot per year". 

In the Lower Barremian beds of Speeton there occurs a series of 

very fine~ laminated black s~ cl~s with pyrite commonlY occurring 

along the partings between the cl~ laminae. Macrofossils are rare and 

the microfauna is a very impoverished one with a virtual absence of 

ostracoda. It seems clear that reducing conditions prevailed at this 

time, with bottom conditions inimicable to life. The fine~ laminated 

beds indicate quiet conditions with the absence of aqy currents or 

turbulence which would disturb them but it is significant that in these 

beds mottling does not occur, for primar,y mottling occurs onlY in a 

favourable environment for life. 

Love (1964) in discussing the environment of formation of shales 

with plentiful earlY diagenetic pyrite s~s that the preservation of 

organiC material, together with fine laminations in tHe rock and 

plentiful earlY diagenetic pyrite all point to conditions indicative of 

the establishment of anaerobic conditions. "Benthonic faunas are not 

necessari~ affected but burrowing ~ be inhibited". 

Important evidence of the geochemical control of the environment of 

deposition at Speeton is given by the brown silty bands so conspicuous~ 

seen in the Hauterivian cl~s. Analysis of the mineral content shows 
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that they are composed of 95% (~) siderite which occurs as small 

granules, clear when fresh, but usual~ with a brown oxidised surface. 

The constituents of the brown bands are almost identical in each case, 

two typical ones are given below:-

Sample 8" (C7 A) 

95% (~) Siderite 

Remainder: ~uartz 

Glauconite 

Pyrite 

Calcite 

Haematite 

Limonite 

Sample 603 (C5G) 

95% (~) Siderite 

Remainder I Quartz 

Chlorite 

Pyrite 

Limonite 

Iron is a relativelY common precipitate from marine waters and it 

may be precipitated as:-

1. the OXIDE giving Limonite or Haematite 

2. in the FERROUS state as (a) Carbonate - Siderite 

Cb) Silicate - Chamosite 

3. as the SULPHIDE - Pyrite 

4. as the SILICATE - Glauconi te. 
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In modern normal marine environments the oxidation - reduction potential 

Eh, can range from + ,i.e. oxidising at the surface to negative or 

reducing at depth. vlliilst the pH can range from 8.4 at the surface to 

7.5 at the bottom. 

In typical marine environments with a good current circulation the 

sea water is weak~ alkaline and oxidising but if the environment is a 

restricted one, with little or no currents, then the surface waters will 

be alkaline and oxidising but the bottom waters ~ be reducing and acid. 

The nature of the iron that is formed is dependent on the Eh and pH 

values and the relationships are shown in fig. 20. The iron minerals 

are thus dependent upon the type of depositional basin and the circula-

tion in it. In stagnant bottom areas the o~gen is present in insuffi-

cient quality to remove the organic debris and H2S is formed by bacterial 

action, giving Pyrites. Between this deep zone and the coastline or 

shallow seas, where the water is well o~genated, is a zone of reduCing 

conditions or alternations of reducing and oxidising conditions. The 

oxygen content is sufficient to prevent much pyrite from forming but the 

conditions are still reducing ones and iron is precipitated as the 

carbonate (siderite), with insufficient o~gen for the oxidation of the 

ferrous compounds. The occurrence of limonite and haematite in these 

aown bands at Speeton is probab~ not primary but as oxidation products 

due to the weathering of the cl~s. It is this oxidation which causes 

these beds of siderite to become indurated and form stone bands. 

The siderite probab~ accumulated as a fine silty mud in quiet 

waters below wave and current action as there are no ooliths or sediment

ary structures. 
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The S~eeton cl~ is thus seen to be a gepchernical facies in which 

pyrite, siderite and glauconite are involved. It is proposed at a 

future date to exa~ine the clays critical~ to determine whether 

cyclical processes are involved. 

It can be concluded that the Speeton cl~ accumulated very slowly 

with the complete absence of coarsed grained sediments or current 

structures pointing to quiet conditions of sedimentation probablY some 

distance from a low shoreline. 

The environment was generally not a normal marine one but for long 

periods of time was one of restricted circulation. An alternation of 

reducing and more o~genated environments of deposition was sufficient 

to give the variety and character to the 300 feet of Speeton Cl~. 

Reducing conditions were dominant but did not inhibit benthonic life 

though semi-toxic conditions were approached in Lower Barremian times. 

From then until the end the Neocomian conditions improved; the sea 

became less muddy and more open, and was probably clear when the 

deposition of the Chalk commenced. 
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CHAPTER 4 

HISTORICAL REVIElV OF WORK ON THE r.,a.nm 

CRETACEOUS FORANINIFERA OF EUROPE 

The pioneer worker on Cretaceous foraminifera was Roemer, who 

published his 'Versteinerungen des Norddeutschen Kreidegebirges t in 

1841 and in 1842 'Neue Kreide Foraminiferen'. This was followed in 

1848 by Cornuel with the description of foraminifera from the Lower 

Cretaceous of Haute-Marne, and by Koch (1851) on the Hils c~ and 

Elligser Brink beds. Albian foraminifera were described by 

Berthelin (1880) in his now famous memoir of Moncley. 

All these workers dealt with the foraminifera systematica~ and 

it was Reuss (1860, 1863) who first approached the foraminifera from 

the view point of stratigraphical palaeontology. In England. Burrows, 

Sherborn and Bailey (1888, 1890) described and illustrated the 

foraminifera of the Red Chalk of Yorkshire, Norfolk and Lincolnshire 

and this was soon followed by the excellent series of papers by 

Chapman (1891 - 1898) on the 'Foraminifera of the Gault of Folkestone'. 

Chapman stressed the importance of accurate~ localised samples, 

collected not only at regular intervals but also from different 

lithologieal divisions within a zone. 

With the exception of the paper by Sher10ck (1914) little work was 

undertaken on the micropa1aeontology of the Lower Cretaceous either in 

Europe or elsewhere during the period 1900 - 1929. It is this 

exception however whieh is important to the present thesis as it was 
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Sherlock who first systematical~ described the forarninifera of the 

Speeton cl~, and his paper is still the onlY publication figuring 

foraminifera from these beds. Their distribution in the various 

subdivisions of the Speeton cl~ was shown and an attempt made to 

compare the distribution of species recorded at Speeton with those of 

the Gault of Folkestone, the Hils cl~ of Germany, the Gault of 

Montcley, and modern foraminifera recorded by the Challenger 

eJq>edition. 

It is interesting to read Sherlock's conclusion that the Speeton 

cl~s 'except for a few horizons are almost without Microzoa', for the 

writer has an abundance of material and onlY in the lower D beds do 

samples barren of foraminifera occur. It seems like~ that his view 

was due both to the small size of his samples (1 to 2 cubic inches), 

and to his washing techniques, as he states 'the sediment was washed 

free from fine mud and the residue dried and passed through a sieve' 

(Fine muslin). It seems probable that the bulk of the foraminifera 

were either lost in the 'fine mud' which was washed away, or because 

they were too small to-be retained by the muslin. 

From 1930 to the present ~ there has been a great surge of 

activity in the micropalaeontology of the Lower Cretaceous sediments, 

much of the work being on the German Cretaceous. This was 

particularly stimulated by the search for oil in Germany and the 

subsequent eJq>loitation of the North German oilfield. Eichenberg 

wrote five papers between 1933 - 1935 dealing with Hauterivian, 

Barremian, Aptian and Albian foraminifera of Germany and Hecht (1938) 



ued foraminifera for a biostrat1graphic classification of the Lower 

Cretaceous of North West Germaqf. Hecht's work has become increasing

l3 important with Barterustei.Jl's (1952, 1962) careful revision of the 

material. 

In Russia the gradual passage from Jurassic to Lower Creataceous 

has a1wqs made pu.blications on this part of the stratigraphic column 

of epecial interest and Mjat1iuk's (1939) work on the upper Jurassic 

and Lower Creataceoue foraminifera of the Middle Volga region is 

important to the stratigraphica1 micropalaeonto10giet. 

In a seriea of papers, ten Dam (1946, 1941, 1948, 1950) has 

described the foraminifera of the Lower Cretaceous of the Netherlands. 

The micropalaeontological results of samples collected from the 

Fl3sch zone of the Northern ~s are given by Noth (1951) who remarked 

on the similarities of the iallterivian fauna of the area with that of 

Ger~. The most active worker on the Lower Cretaceous foramjnifera 

from 1950 to the present dq has been Bartenstein (1950&, b, 1952, 1954, 

1959, 1962) whose work has beeD m.ainJ.,y coJ3£1ned to the Val.anginian and 

iauterivian of Gel"Jll&D1'. A comprehensive account of the Valanginian 

microfalUla of Germal'l1' was given by Bartenetein aDd Brand (1951). 

Biometric studies had been neglected Gti1 Albers (1952) dealt with 

gene VyiDu.liJla DIOrb~ aDd (hoabert (1959) the genera GaudryiDa and 

Spirop1ectillata. The study of toothp1ates ia forami nit era by Hofker 

(1954) has given an iateresting but controversial classification of the 

Fpistomjnj'Dae. 
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The foraminifera of the Tealby cl~ of Lincolnshire, which is 

equivalent to part of the Speeton Cl~, was described by Bartenstein 

(1956) and this paper is important in that it showed the similarities 

of the fauna in Lincolnshire with that of Germany for the first time. 

The paper however is the result of a single sample sent to Bartenstein 

by Hacfadyen. Detailed sampling by the writer from the Lower 

Cretaceous of Lincolnshire shows a larger fauna than that recorded by 

Bartenstein and whilst the similarities to the Speeton fauna are 

obvious, it also shows quite distinctive features which will be 

important in the interpretation of the palaeocology and palaeogeograpny 

of the Harine Lower Cretaceous of Brita:Ul. 

Lower Cretaceous strata also crops out in Poland and our knowledge 

of the foraminifera from that country is mainlY due to the work of 

Sztejn (1958, 1960, 1964). 

Barremian foraminifera of Germany have been described by 

Bettenstaedt (1952, 1958, 1960) and he has paid particular attention to 

evolutionary trends. During the past ten years statistical studies of 

the morphological features of Cretaceous foraminifera have been used to 

illustrate evolutionary tren-ls and also to enable the zoning of strata 

(Zedler 1959, 1960). 

Khan (1962) compared some of the foraminifera from Speeton with 

those of Germ~ and this paper is important in that it is the first 

paper dealing with foraminifera from the Speeton c~ since Sherlockfs 

in 1914. Khan's obvious lack of stratigraphic knowledge of the section 

and his consequent imprecise location of his samples makes his study of 
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limited value. 

During the past few years the Cretaceous foraminifera from the 

South of France have received attention by Houllade (1960 a,b, 1961) 

and Flandrin, Moullade and Porthault (1962) and their stratigraphical 

importance was shown in the conclusions of the colloquium on Lower 

Cretaceous stratigrapny of France held at ~ons (1963). 

Workers on the Lower Cretaceous foraminifera are, of course, not 

confined to Europe, but a review on a world basis is outside the scope 

of the present investigation. Brief reference however may be made of 

the works of Loeblich and Tappan (1941, 1946, 1949 a,b, 1950), Loeb1ich 

(1946), Tappan (1940, 1941, 1943, 1944, 1962) and Frizzell (1954) on 

the North American Cretaceous; Bartenstein, Bettenstaedt and Bo11i 

(1957) on Trinidad; Tak~angi (1960 a,b, 1961, 1962) on Japan; 

Crespin (1953, 1963) on Australia; Grader, Reuss and Klug (1960) on 

Israel, and Sigal (1963) on Madagascar. 

The faunas described in ~ of these papers show a remarkable 

similarity to those of North-West Europe and go some w~ towards 

providing a basis for world wide correlation. 
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Slipping in the upper C beds at Black Cliff Ridge. 



CHAPTER 5 

TECHNIQUES 

The techniques used are, for the most part, the standard ones used 

in any micropalaeontological laboratory. They are described under 

three headings:- 1. S8.!1i'ling, 2. Processing and Preparation for study, 

3. Illustration. 

1. SAMPLING 

The sampling was not a straightforward procedure due to the 

inherent difficulties of the Speeton section. Large parts of the 

section are not exposed in the low cliffs and elsewhere it is often 

difficult to localise samples accurate~. The most satisfactory 

sections are those exposed on the beach from time to time when the sea 

removes the beach sand. These intermittent exposures allow the 

collection of accurately localised samples and the locality was visited 

every week throughout the three year period of research in order that 

any chance beach exposure could be accurate~ measured, their varying 

lithology noted and samples taken. Composite sections were thus built 

up and samples for testing faunal variation along the stike of the beds 

were obtained. 

Before samples can be taken it is necessary for a bed to be well 

exposed and recognisable with certainty and at Speeton, where this 

depends to a large extent on favourable tides, currents and winds, it is 

often necessary to wait for a considerable period, sometimes years, 

before a particular portion of the section is available for study. 
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The samples taken usually weighed between four and five pounds. 

During sampling every precaution was taken to avoid any contamination 

and to obtain fresh material free from surface weathering and oxidation. 

The description of the colour of the cl~s 

At Speeton the clays are predominantly grey in colour, but 

variations in shade provide a basis for describing the clays and 

building up a lithological classification. It has been found that in 

the past various authors have given such a variety of colour descrip

tions for the same bed, that their descriptions are of limited use onlr. 

In order to eliminate the human element as far as possible from 

the description of the colour, the colours used in this thesis are 

those of the Rock Colour Chart published by the Geological Socie~ of 

America. 

In the field the colour of the clays was found to be controlled to 

some extent by the water content, which in turn was dependent upon the 

weather. In order to minimise this the colour was determined after 

the sample had been thoroughly dried in the laboratory. Whilst a wet 

sample is merely darker than a dry sample, and retains the same CHROMk 

on the chart, the variation for any chroma is itself quite large. 

Only strictlr comparable results can be obtained by using dried samples 

of the clays. 

After drying the determination of colour was made on a fresh 

surface and not one that might have changed colour due to surface 

oxidation. 
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In the lithological descriptions in this thesis the Munsell 

notation of the Rock Colour Chart follows any reference to cla1 

colour e.g. Olive grey (5 Y VI) 

2. PROOESSING - (a) Preparation for study 

After noting aQ1 litho logical details the whole sample was placed 

in a basin and dried slowly in an oven. This drying period usually 

extended over a period of eight hours but varied according to the 

sample. When thoroughlY dry a colour reading was taken and 4lb 

(1920 grms) were weighed out and set aside for processing, aQ1 remainder 

being stored as a 'reserve' sample. 

The 4lb. sample was placed in a stainless steel basin, covered 

with water and allowed to stand for 12 hours. Being warm and dry, the 

sample rapidlY takes up water which considerablY helps deflocculation. 

This was followed by" wet sieving on a 200 British Standard mesh sieve 

(mesh aperture .076mm.). The majority of the sample would usualJ..y be 

retained in the sieve and this material was then returned to the stain

less steel basin, water together with Sodium Carbonate to aid 

deflocculation being added, and the sample boiled. The process of 

alternatelY sieving and boiling was 80ntinued until a clean residue was 

obtained. 

As an alternative to Sodium Carbonate a small amount of detergent 

(Teepol) was used in the water of certain samples. Although this 

produced a clean residue, frothing on boiling and again when sieving 

caused froth flotation of the finer particles of the residue which 
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rendered this method unsatisfactory. The amount of froth could be 

lessened by reducing the quantity of Teepol used but it was found that 

for optimum deflocculation the amount needed was such that frothing 

resulted during the processing. After an initial period of experiment 

the use of Teepol was abandoned. 

When a clean residue was obtained it was placed in a porcelain 

basin and allowed to dry slow~ at room temperature or in a very gentlY 

heated oven. 

The dry residue was dry sieved and the 'held 100' and 'through 100, 

held 200 I fractions weighed and bottled separately. 

(b) Picking 

The residues were placed on a black or green tray with a white grid 

pattern, and picked under a binocular microscope (magnification X 30) 

using an '0' sable brush. 

The bulk of the foraminifera occurred in the held 100 fraction and 

were initially picked into Franke slides labelled Foraminifera and 

Miscellaneous. These were further split at the generic level. The 

nature of the residue and the relative abundance of the different 

components in each sample were noted. 

In the early stages of the work experiments were made with the use 

of heavy liquids, i.e. carbon tetrachloride, bromoform and methylene 

iodide, as an aid to separation of the microfauna. Whilst carbon 

tetrachloride proved useful in dealing with Recent material, it was 

found that no satisfactory short cuts to picking could be used with 
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Cretaceous material except for those samples rich in glauconite. 

These residues were passed through a magnetic separator which effect

ively separated the weakly magnetic glauconite from the non-magnetic 

microfauna and shelly material. 

A current of 1 ampere was used, the material vibrating down a 

non-magnetic split track with a forward inclination of 30 degrees, and 

a transverse slope of 10 degrees towards the non-magnetic side. In 

order to speed up this process a high concentration was first obtained 

using a fast flow, and the fractions were then passed through using 

a much slower feed whilst retaining the same inclination of the track. 

The rate of flow was controlled by adjusting the hopper. 

30 ILLUSTRATION 

Coating for PhotOmicrography 

Whilst m~ of the foraminifera needed no coating in order to 

photograph successfully, coating usually proved beneficial in forms with 

surface ornament. Various standard coating techniques were tried, 

Malachite green stain, Ammonium Chloride and Silver Nitrate, of which 

the most satisfactory proved to be Silver Nitrate. 

Ammonium Chloride - This was applied as a fine sublimate by strongly 

heating solid Ammonium Chloride on a wire gauze over a Bunsen burner 

until white fumes were given off. A glass slide with the foraminifer 

attached was then passed quickly through the fumes depositing a white 

coating on it. 

of grain. 

The main disadvantage of this method was the coarseness 

54 



Silver Nitrate - Two methods were tried using Silver Nitrate. In the 

first method a solution of Silver Nitrate was painted on the specimen 

and allowed to dry. It was then lightly painted with photographic 

developer which 'developed' the silver nitrate and coated the 

specimen. The control of the intensity of the coating was difficult 

with this method and was found to be impracticable. 

The second Silver Nitrate method was perfected after visiting 

Dr. Triebel at the Senckenberg Museum, Frankfurt where he demonstrated 

his photographic techniques to the author. 

The specimen to be photographed was fll-st carefully cleaned using 

a wet sable brush. It was then placed on a piece of absorbent paper, 

such as filter or blotting paper, on the binocular microscope stage. 

A small quantity of 2% Silver Nitrate was used to wet the specimen, any 

surplus being absorbed by the paper beneath. The specimen was now 

heated by touching it with a heating element. The Silver Nitrate 

oxidised leaving an extremely fine coating, the degree of which could 

at all times be varied from light golden brown to almost black by the 

varying duration of the heating of the specimen. Dr. Triebel used an 

electric heating element, but the author found that a piece of wire 

from an old electric fll-e element attached to a wooden holder and heated 

in a Bunsen burner was quite satisfactory. The element glowed long 

enough for it to be transferred from the flame to the specimen which was 

lightly touched with it. It was usually found that a light golden 

coating was the finest grained and the most satisfactory for photography. 

A quicker method is to attach the specimen with Gum Tragacanth to 
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a glass slide, coat the specimen with a 2% solution of Silver Nitrate 

and then pass it quick~ through a Bunsen flame. In this process 

however, the degree of coating cannot be adequatelY controlled, and 

generallY the author coated his specimens under the microscope using 

the hot wire technique. This has the great advantage that the 

coating of the specimen can be observed continuouslY and its intensity 

controlled. 

Photography 

A fully automatic Leitz - Orthomat camera for 35mm. photomicro-

graphy was used on a Leitz Labrolux microscope. The specimens were 

illuminated using two or three focussing microscope lamps. A tube of 

tracing paper or 'Kodatrace' was placed around the specimen to diffuse 

the light, one spot light being used to highlight the ornament whilst 

the others softened the strong shadow areas. 

Line drawings 

An industrial measuring projector, the Wateon Manasty 'Shadow

master', was used as an aid to line drawings and outlines. This 

instrument projects the foraminifera on to a finelY etched screen from 

which accurate tracings can readilY be made. An overl~ grid screen 

for the projector was used to obtain precise measurements of specimens. 
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Cliff exposures of the mid-D beds after rainy weather. 

Beds C7 and C8 exposed at the foot of Middle Cliff. 



CHAPTER 6 

SYSTEMATICS 

The classification adopted here is that of the 'Treatise on 

Invertebrate Pa1eonto1ogy Part C, Protista' (Loeb1ich & Tappan, 1964). 

In the case of the genus 1enticulina Lamarck 1804 the subgenera 

suggested by Bartenstein (1948b) have been used. Adherent foraminifera 

occur onlY occasiona1~ in the residues of the Speeton clay and are not 

described here. 

All the specimens of foraminifera are catalogued and deposited 

in the collections of the Department of Geology, Universi~ of Hull (HU.). 
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Suborder 'l'E.XTULARIINA Delage & Herouard 1896 

Superfamily .AMMCDISClCFA Reuss 1862 

FamiJ.T SlCCAMMINJDAE BradJ" 1884 

Subfamil,y SlCClMMININAE Brady 1884 

Genus THURAMMINA Brad1 1879 

Type species Thurammina papillata Brady 1879 

BraQy described the type as -Test free or adherent; either coneiat1ng 

of a single round chamber, sometimes enveloping a similar one of 

smaller size, or of two or more (apparently) independent chambers 

adhering to each other. Texture thin; arenaceous or chitino-arenaceous. 

Surface beset with numerous, nipple shaped protuberances lt • 

Thurammina albicans Braq

Plate 1, figure , 

Thurammina albicans BRADY, 1884, Challenger, p. 323, pI. 37, figs. 2-7. 

Thura.mJlWla albicans BRADY - CHAPMAN, 1892, Folkel!ltone, 2, p. 7, pI. 6, 

fig. 9. 

Thurammina albic&Il8 BIW>Y,- NElVERSON, 1921, Hartwell cl~, p. 1.68, pI. 9, 

fig. 11. 

Thurammina Dl - HIOOHT, 1939, Unterkreide, pI. 24, figs. 118, 120. 

Thuramm1na albicana BRADY - BlRTBNSTEIN & BRAND, 19,1, Valendis, p. 26.5, 

pI. 1, fig. ,. 
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Material; Twenty-nine specimens. 

Dimensions of figured specimen! 

HU.2l.C.5. maximum diameter 0.46 mm 

Description! Test free, spherical but more commonl¥ found compressed to 

a disc shape. The wall of the test is finely arenaceous and may be 

smooth or have an irregular reticulate pattern on the surface. Tube

like projections are regularly, though widely, spaced on the surface or 

the test. It is dUficult to determine whether these protuberancY 

have apertures. 

Remarks I This species differs from Thurammina papillata in having fever 

protuberances. The reticulate nature or the wall in some of the 

spec1mell8 from Speeton is very similar to !. papillata Flint but is 

distinguished from it by its fewer papillae. Heron-.lllen and. Earland 

(1917) propol!led, in view of the variability or Thurammina, that all 

species should be referred to !. papillata Brady', the earliest described 

and figured species. T. .Albicans is, however, distinct from 

!_ papillata and until the width of variation of this latter speCies ill 

determined it is not felt prudent to accept their suggestion. 

Occurrence a C2, C4, LB5, LB4, LB3. 
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Famil,y AMMCDISCIDAE ReUlle, 1862 

Subfamil,y AMMCDISCINAE ReUIIS, 1862 

Genus AMM(J)rscUS Reuse, 1862 

Type species .lmmodiscus infimus Bomemann, 1874 

Ammodiscus tenuissimus (Ghbe1, 1862) 

Plate 1, figures 6-7 

Spirillina tenuissima GiOOmL, 1862, Streitberg. Schwammlag., p. 214, 

p1. 13, fig. 2 • 

.lmmodiscus tenuis CHAPMAN (non BRlDY) 1892, Folkeetone 2, p. 326, p1. 6, 

fig. l2. 

Aramodiscus tenuissimus (Gfh.mEt) - PA.ALZOIJ, 1922, Parkinsoni - Merge1 p. 9. 

Ammodiscus tenuissimus (GffMsEL) - BARTENSTEIN & BRAND, 1937, Lias u. 

Dogger, p. 130, pI. 8, fig. 6; p1. 1ll, fig. 4. 

Ammodiscus tenuissimue (G&mEL) - MJATLIUK, 1939, Middle Volga, p. 39, 

pI. 2, fig. 14. 

Ammodiscus tenuissimus (GtJMsEL) - BARTENSTEIN & BRAND, 1951, Va1endis, 

p. 267, p1. 1, fig. 14. 

Ammodiscus tenuissimus (GftMBEL) - BRAND & FAHRION, 1962, Leitfosei1ien, 

p. 153, pI. 20, fig. 18. 

Material. One hundred and seventy-four specimens 
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Dimensions or figured !pecimensl 

Figure 6 HU.21.C.6. 

Figure 7 HU.21.C.10. 

Maximum diameter 

0.270 mm 

0.252 mm 

Description: Test free, consisting or a proloculus and a long tubular 

planisp:iral],y coiled, undivided chamber. Test commonly strongly 

compressed. Wall ver,y fine~ agglutinated with considerable cement; 

surface smooth, colour white or grey. Aperture simple, at the open end 

or the chamber. 

Remarlau The specimens from Speeton are commonly very compressed in 

preservation. 

Occurrence I D4, DJ, D2, Cll, C9, CB, C7, Cl, LB5, LB4, 183, LB2. 

1 



Genus GWMOSPIRA Rzehak, 1885 

T,ype species Trocharnmina gordial1s Jones & Parker, 1860 

Glomospira gordialis (Jones & Parker, 1860) Cushman. 

Plate 1, figures 12-13 

Trochamm1na squamata gordialis JONES & PARKER, 1860, Mediterranean, p. 304 • 

.lmmodiscus gordialie (JONES & PARKER) - CHlPMlN, 1892, Folkestone 2, 

p. 321, pI. 6, fig. 13. 

Ammodiscus gordialis (JONES & PARKER) - SHERLOCK, 1914, Speeton, p. 221, 

p1. 18, fig. J'. 

G1omospira gordialis (JONES & PARKER) - BlRTENSTEIN & BRAND, 1931, Liu 

und Dogger, p. 133, p1. 4, fig. 5. 

G1omospira gorciia1is (JONBS & PARKER) CUSHMAN - CUSHMaN, 1946, Gill coast, 

p. 18, p1. 1, figs. 38-40. 

Glomospira gordialis PONES & PARKER) - DAM, 1950, Albien, p. 1. 

Glomospira gordialis (JONES & PARKER) - BlRTENSTEIN & BRAND, 1951, 

Va1endis, p. 261, pI. 1, figs. 15-16. 

Material I Five specimens. 

Dimensions of figured specimen. 

H.U.21.C.14 Maximum. diameter 0.28 mm. 

Descriptionl Test, free, with a sub-spherical pro1oculum followed b.r a 



large undivided spira~ coiled tubular chamber. The rather high spire 

gives a test approaching a globular shape. The wall is finelY 

arenaceous with much cement. The spiral suture is distinct and 

depressed. 

Remarks I This species is very similar to Glomospira improcera Harris 

and Jobe, 19$2 but differs in that the last coils are not located at the 

median area. Its range is from Jurassic to Recent, and occurs rarelY 

in the Valanginian of North-west Ger~. 

Occurrences D2, D3. D4B 

GenU8 GLOMOOPIRELIA Plwmner, 1945 

TYPe species Glomospirella umbilicata (Cushman & Waters) 1927. 

'l)'pe descriptions The earliest part of the undivided, finely arenaceous 

tube in this structure winds compactlY in different directions like a 

ball of twine, as in Glomospira Rzehak, beyond which it becomes more and 

more nearly planispiral until in maturity it is perfectly planispiral. 

The aperture is the open end of the tube. 



Glomospire11a gaultincr.. (Berthelin) 

Plate 1, figures 9 - 11 

Ammodiscus gaultinus BERTHELIN, 1880, Montclay, p. 19, pl. 1, fig. 3. 

Ammodiscus D2 - HEX:HT, 1938, Unterkreide, plo 2a, figs. 78-81; plo 2b, 

figs. 40-43; plo 3a, figs. 18-20; pI. 3b, figs. 16-22; plo 4b, 

figs. 7-10; plo Sa, 26-29, plo 6a, figs. 65-67, plo Bb, fig. 26; pl. 9b, 

figs. 44-48; plo lOa, figs. 7-11; plo lOb, figs. 88-90; plo 13b, 

figs. 1-2 • 

.lmrnodiscus gaultinus BERTHELIN - TAPPAN, 1943, Duck Creek, p. 481, plo 77, 

fig. 6. 

Ammodiscus gaultinus BERTHELIN - DAM, 19$0, Albien, p. 7. 

AmmodiscUS gaultinus BERTHELIN - BARTENSTEIN & BRAND, 1951, Valendis, 

p. 267, pl. 1, fig. 13. 

Material: Two hundred and twenty-two specimens. 

Dimensions of figured !pecimensz 

Maximwn diameter 

Figure 9 HU.21.C.ll 0.450 mm 

Figure 10 HU.21.C.12 0.414 mm 

Figure 11 HU.21.C.13 0.414 mm 

Descriptions Test free, disc shaped. The proloculus is followed by a 

long tubular chamber which initially is irregularly coiled but later 
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becomes planispirall,y coiled. There are four to six convolutions 

increasing very slight].y in width. The periphery is rounded; the 

wall very finely arenaceous with much cement giving a white colour. 

The aperture is formed by the open end. of the tube. 

Occurrence: D7, D6, D4, D3, D2, Cll, CIO, C9, CB, C7, C6, C5, C4, C3, 

C2, Cl, LB6, LB5, LB4, LB3. 

SubfamilJr TOUPAHMININAE Cushman, 1928 

Genua AMMOVERTELLl Cushman, 1928 

Type species Psammophis inversus Schellwein, 1898 

Ammovertella cellensil!l Bartenstein & Brand. 

Plate 1, figures 2-4. 

Ammovertella cellen.ia BlRTENSTEIN & BRAND, 1951, Valendis, p. 267, pI. 1, 

fig. 18-22; pI. 13, fig. 359. 

Ammovertella cellensis BARTENSTEm & BRAND - BlRTENSTEIN & BETTENSTAmJT, 

1962, Marine Unterkreide, p. 254, pI. 35, figs. 6-7. 

Material: One hundred and fifty-four specimens, all incomplete. 
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Dimensions of figured specimensa 

Figure 2, 

Figure 3, 

Figure 4, 

H.U.21.C.2 

H.U.21.C.3 

H.U.21.C.4 

Length 

1.560 JIIIIl 

1.690 lIIDl 

1.690 mm 

Descriptiona Test free or attached. The proloculus is followed by a 

long tubular test with numerous constrictions and bends 0 The tube 

may or DUq not be branching; when branching occurs (fig. 4) it is 

very irregular. The wall is arenaceous with a large proportion or 

cement, giving a fairly smooth light brown coloured test. The aperture 

is at the end of the open tube and in branching forms at the end of each 

branching tube. 

Remarks, The specimens from Speeton have been compared with the type 

material in the Senckenberg Museum, Frankfurt and they agree closely. 

In North-west Germany this species is a Bone fossil from Mittel 

Valendis 2 to Ober Valendis 1. Bartenstein (1951) points out that 

branching forms occur particularly in the Ober Valendis. At Speeton 

the higher D beds contain more branching forms than the lower D beds. 

Occurrence. D5, D4, D3, D2, cB. 

66 



Genus LITUOTU'BA Rhumbler, 1895 

Type species Trochammina litui.formis Br~. 

The genus is described by Cushman as "test free, with a proloculum and 

long, tubular, second. chamber, sometimes constricted externally but not 

divided, early portion irregularly coiled, later uncoi1ing; wall 

arenaceous with much cement; aperture at the end of the tube". 

Lituotuba sp. 

Plate 1, figure 1 

Material! Thirty-nine specimens, all incomplete. 

Dimensions of figured ~ecimen! 

H.U.2l.C.l. Maximum length 2.210 JII!I 

Description! Test free, with a long tubular chamber initially loosely 

and irregularly coiled but later becoming straight. Wall arenaceous 

and well cemented. Aperture at the end of' the tube. 

Remarks! All the specimens are incomplete, with the proloculus and 

early stages missing,; consequentl,y a firm specific determination 1s Dot 

possible. Bartenstein has examined examples from Speeton and confirDIfJ 

that they are similar to forms referred to Lituotuba from the Ober

Valendis of N.W. Germany. 
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Occurrences 06, C5, C2, L.B.5 

Family LITUOLIDAE de Blainville, 1825 

Subf'am1J.3" HAPLOPHRAGMOIDINAE Mqne, 1952 

Genus HAPLOPHRA.GMOIDES Cushman, 1910 

Type species Nonionina canariensis d' Orbignyi., 1839 

Cusbman described the genotype as "test free, planospiral, composed of 

several coils each composed of a number of chambers, wall arenaceous, 

varyi.ng much in texture and in relative amount of cement in the 

different species, aperture at the ventral border or on the lower portion 

of the apertua.l face of the chamber". Cushman included in this genus 

forms assigned to H!Plophragmium and Trochammina. H8glund (1947) 

emended the limit of Cushman's genus to include only those species with 

an interio-marg1nal aperture. 

Haplgphragmoides nonioninoides (Reuss) 

Plate 1, figures 14-17. 

Haplophragmium nonioninoidee REUSS, 1863, Hilsprw. Gault, p. 30, plo 1, 

fig. 8. 

HaplophragmiW'l1 nonioninoides REUSS - CHUMlN, 1892, Folkestone, p. J21, 

pI. 5, figs. 9a-b. 
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Material: Twenty-f'ive specimens. 

Dimensions of figured specimens t 

Figure 14, 

Figures 15-17, 

HU.21.C.15 

HU.21.C.16 

Maximum diameter 

0.810 DIII1 

0.80 mm 

Description: Test free, planispira1, involute, biumbi1icate with small 

umbilici, peripheral margin broadly rounded. Chambers mq be very

slightly inflated with eight to twelve chambers in the last whorl; 

they increase very gradually in size as added. Sutures distinct, 

straight, radial, slightly depressed; wall finely agglutinated with 

much cement and is light brown in colour. Aperture a low interiomarginal 

arch, but preservation of specimens is such that aperture only rarel,y 

visible. 

Remarks: Test commonly distorted due to compression in preservation. 

D1ffer!from Haplophragmoides globosa Lozo in its greater size, lacks the 

curved .utures between the final two or three chambers and in cross

section the outer walls are straight and. converge. The specimen in 

figs. 15-11 agrees very- closely with Chapman's !!_ nOnioninoides from the 

Gault of Folkestone (British MuseUlll Catalogue No. P.4690) though the 

Speeton specimen is larger and the umbilicus is very slightly more 

depressed. 

Occurrence: D1, D6. 
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Haplophragmoides cushmani LOEBLICH & 'UP!lN 

Plate 2, figures 17-18 

Haplophragmoides cushmani IDEBLICH & T.APPAN, 1946, Washita, p. 244, pI. 35, 

fig. 4. 

Haplophragmoides cushmani lOEBLICH & TAPP.A.N - BlRTENSTEIN & BRlNO, 1951, 

Va1end1s, p. 268, pl. 1, fig. 23 

Haplophragmoides cushmani IDEBLICH & TAPPAN - B&.RTENSTEIN, 1956, 

Hauterive, p. 512, pI. 3, fig. 62. 

Material: One hundred and thirteen specimens. 

Dimen8ions of figured specimen. 

HU.22.C.l. Greatest diameter 0.252 JII111 

Description. Test free, small, planispiral, involute, biumbilicate, 

with small wnbilici, peripheral margin rounded, outline slightly lobulate. 

Chambers slightly inflated with five or six in the last whorl; increase 

gradually ill sise as added. Sutures distinct, straight or gently 

curved, radial, depressed, compressed giving a weak lobulate outline. 

Wall finel¥ arenaceous with calcareous cement. .Aperture a low arch at 

base of apertual face. 

Remarks I Though smaller than the holotype it falls within the diameter 

range of the W'ashita specimens. It differs from!!. Globosa LoIO in ita 
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slightJ,y larger size, fewer chambers in the last whorl and. more inflated 

chambers. !!. latidorsatua (Borneman) is larger, hu a thicker cross

section and v~ poor~ developed sutures. It also lacks the lobulate 

outline of H. cushmani. 

Occurrences D6, D5, D4, D3, D2, C9, ca, C7. 

Hapl 9Phragmoides "PP. 

Text-figure. 

Material: Ninety-four specimens. 

Dimensions I Maximum diameter 0.306 DID - 0.720 JIIIIl. 

Descriptions Test free, planispira1, involute. Peripheral margin 

smoothly rounded; occasiona1J,y lobulate but this DUO' be due to being 

crushed during fossilization. Under gJ,ycerine sev.n to fourteen small 

chambers are visible in the last whorl. Sutures indistinct, straight 

or slightly curved, generalJ,y flush with the surface. Wall fine to 

co&reely arenaceous with much cement, giving a light brown coloured test. 

Remarks s .l.ll the specimens obtained from the Lower D beds are verr 

crushed and. their preservation euch that specific determination can not 
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be made with a:rJY certainty. There is a wide variation both in the 

size of the test and in the number of chambers and it eeems likely that 

more than one species is represented. They" can be compared Vi th 

H. concavue (Chapman), H. neocomiensis (Chapman) and !!. fontinensis 

(Terquem). H. concavus has been recorded from Wealden 6 to Mittel 

Valendis in Ger~. A selection of specimens from the lowest part or 
the Speeton clq is shown in the accompanying figure together vi th the 

position of ammonites that are lalown from this part or the succession. 

It is unfortunate that the preservation is so poor as this is the first 

record of microfauna from bed DB. No ammonites have been found below 

bed D7E and these lowest beds are regarded as part of the Infra

Valanginian or Berriasian. 

Occurrence a DB, D7, D6, D5. 

Subfamil¥ LITUOLINAE 

Genus AMMOBACULI'I.'BS 

De Blainville, 1825 

Cuahman, 1910. 

~e species ~iro1ina agglutinans dtOrbig.qy 

The type i. described b,y Cushman as nTest free, chambered, early portion 

close coiled in one plane, later portion uncoiled and made up of a more 

or 1 ••• linear .eries of chambers; wall coarsely arenaceous, fairl,y 

thick; aperture single at the centre of the terminal face of the uncolled 

72 



portion, but in the coiled portion at the base o£ the apertual face". 

Ammobaculite8 regphacoides Bartenstein 

Plate 2, figure 7. 

Ammobaculites reophacoide8 BlRTENSTEIN 1952, Barreme, p. 307, fig. 1. 

Ammobaculites reop~coide8 BARTENSTEIN - BARTENSTEIN & BETTENSTAEDT 1962, 

Marine Un'te:rkreide, p. 279, pl. J6, fig. 9. 

Materials ~e hundred and fifty specimens. 

Dimensions or figured !pecimen: 

HU.21.C.20 Length 0.504 1IIIIl. 

Descriptions Test free, small elongate, with a 8mall initial coiled 

portion lollowed by two to four uniserial chambers. Coiled portion, 

when well developed, small vi th three chambers; this portion COlDlllOnl1' 

supre8sed giving a Rhegphax-like form. All chambers in the uniserial 

part a little broader than high; elliptical in cross-section. Sutures 

radial, indistinct in coiled portion; distinct, horizODtal, depreseed 

in linear series. Wall coarsely agglutinated. Aperture terminal, 

rounded. 

Remarks, All chambers co1l2Jdnl..y crushed and distorted. 

Occurrences D6, D5, D4, DJ, ClO, C9, C6, C5, C2, 185, 184, 18J. 
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Ammobaculi tea subcret&ceus Cushman and Alexander 

Plate 2, figures 3-6 

Ammobaculites subcretaceus CUSHMAN & AlEXANDER, 1930, Texas Lower 

Cretaceous, p. 6, pI. 2, figs. 9, 10 • 

.lmmobaculites subcretaceus CUSHMlN & ALEXlNDER - CUSHMAN', 1946, Gulf 

Coast, p. 23, pI. 3, figs. 18 and 19 • 

.lmmobaculites 8ubcretaceus CUSHMAN & AlEXANDER - UlEBLICH & TAPP.lN, 1949, 

Walnut cl~, p. 251, pI. 46, figs. 9-13. 

Ammobaculites subcretaceus form A, CUSHMlN & AlEXANDER - SZTEJN, 1958, 

Middle Poland, pg. 13, fig. 176. 

Materiall Eighty-two specimens. 

DimenSions of figured specimens I 

Length Diameter of coiled portion Thickness 

Figure 3 HU.2l.C.17 0.90 mm 0.378 mm 0.180 rnm 

Figure 4 HU.2l.C.18 0.65 mm 0.306 mm 0.216 nun 

Figure 6 HU.21.C.19 0.16 mm 0.216 mm 0.144 mm 

Description: Test free, medium to small in size, laterally compressed, 

early portion closely coiled, four to 8ix chambers, followed by two to 

four uncoiled chambers in a straight or slightly curved linear series. 

The diameter of the chambers in the linear part remains constant or 

increases onlY very Slightly as added. The greatest diameter of the 
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chambers is often slightly below the mid point. Sutures indistinct in 

the coiled portion, depressed and arched upwards in the uncoiled portion. 

Periphery rounded, slight~ lobulate. Wall coarsely arenaceous; 

aperture terminal, round to oval. 

Remarks: This species was origina~ described from the Lower Cretaceous 

of Texas. It is very similar to!.. cobbani Loeblich & Tappan but can be 

distlllguished from it by ita irregular chambers in the uniserial portion. 

Some of the forms closely approach!. agglutinans (d'Orbi~) but the 

chambers of this latter species are more inflated and the sutures of the 

coiled portion distinct. It is distinguished from!.. goodlandensi8 

(Cushman & Alexander) by being MIlch smaller and less nodose. 

The microspheric is very s1ight~ evolute whilst the early stages of the 

megalospheric form are involute. 

Occurrence: D4, D3, Cll, C10, C9, CB, C5, C2, LB5, LB4, LB3. 
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GenW!l HAPUlPHRAGMIUM Reue8, 1860 

Type epecies spirolina aequali. (Roemer) 

Hap10phragmium aequale (Roemer) 

Plate 1, figures 8, 18 - 19. 

Plate 2, figures 1 - 2. 

Spirolina aequalis ROEMER, 1841, Kreidegeb. p. 98, pI. 15, fig. 27 

Hap10phragmium aequa1e ROEMER - REUSS, 1863, Hilo u. Gault, p. 29, pI. 1, 

figs. 1-7. 

non Hap10phragmiwn aequa1e RO:EJo1ER - CHAPMlN, 1892, Folkestone, pI. $, 

fig. 14 

Hap10phragmium aequale ROSMER - EICHENBERG, 1933, Barreme, p. 170, pI. 17, 

fig. 7. 

Haplophragmium aequale ROEMER - EICHENBERG, 1935, Unterkre1de, pI. 8, 

f1ge. 1-3. 

Haplophragmium D13 - HlOOHT, 1938, Unterkre1de, pI. 15a, fige. 86-92, 

pI. 16a, f1ge. 63-69. 

Hap10phragmium aequale (ROEMER) - DAM, 1946, Neocom. p. 570, pI. 87, 

figs. 3-4. 

Hap10phragmium aequale (ROEMER) - BlRTENSTEIN, 1952, Taxonorniache Bem., 

p. 352, pI. 2, figs. 17-26; pI. 3, figs. 1-6. 

Haplophragmium aequale (ROEMER) - LUTZE, 1960, Callov1en, p. 438, pI. 26, 

figs. 1-2, 5-6; pI. 27, figs. 1-2. 

Hap10phragmiWll aequale (ROEMER.) - BARTENSTEIN & BETTENST.AEDT, 1962, 

Marine Unterkre1de, p. 269, pI. 38, fig. 9. 
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Materialt Four hundred and ninety--nine specimel18. 

Dimensions of figured specimens I 

Lugth 

Figure 8 HU.2l.C.7 1.4)0 _ 

Figure 18 HU.2l.C.8 1.690 ]8 

Figure 1 HU.21.C.9 2.)40 _ 

DeacriptiODt Te., free, large, elongate aDd slight~ oompressed. The 

early stage is close coiled, planiepiral, with three to riTe ohambers. 

Later portion unooiled, uniserial, three to rive chambers; chamber. 

increase onl,y very graduall,y in size as added. Chambers distinot, 

:1Jltlated, or fairly cODstant diameter; height of ohambers teDd8 to 

increase u added, though sometimes a very low chamber is interoalated 

between ones of normal height. Sutures distinct, depressed, generally 

straight. Wall coarsely arenaceous, well cemented, brown, grey or 

white in colour. Aperture rounded, terminal. 

Variation. There is considerable variation in the outline of the test 

particular ly in the amaller specimens in which the uncoiled part has not 

developed. In these the outline may be circular or smoothlY rounded, 

oval, lobulate or even angular. The aperture often appears slit-like 

but this mIq be due to compression. 

Remarks. From!!. subaequale Mjatliuk it differs in having a greater 
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number of chambers in the coiled portion. The specimen Chapman 

referred to !!. aequale has been examined in the Br. Museum; it is 

very small and is not regarded by the writer as belonging to this 

species 0 The nature and the degree of coarseness of the particles in 

the agglutinated test is seen to be great~ influenced b.1 the looal 

sedimentary environment. The quartz grains vary from fine with much 

cement to quite coarse, and at several horizons where glauconite was 

available large grains of this mineral are incorporated in the wall. 

When glauconite is used to any extent the lar«e size or the grains 

make. morphological features difficult to interpret. 

In the Lower CretaceoUB of the Hanover area this species is '"17 

coarse~ agglutinated, though mueh of Hecht' s and Bartenstein' s _terial 

in the Senckenberg Museum (e.g. SMF. 3250) is identioal with the Speeton 

forms. 

Occurrence. Cll, C10, C9, C8, C7, C5, C4, 03, 02, Cl, 186, 185, LB4. 
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F~ TEITUURIJDAE Bbrenber«, 1938 

Subf~ TEITUURIINU Ehrenberg, 1938 

Dafrance, 1824 

T,ype specie. Textularia 8agittula Detrance. 

Textularia f oeda Reuse 

Plate 2, figure 14 

Textularia foeda REUSS, 1846, B8hm. Kreide, p. 109, pl. 43, fig •• 12-13. 

Textularia jur&8sica GfhmEL, 1862, Streitberg, p. 228, plo 4, fig. 17. 

Textularia foeda REUSS - FRlNKE, 1928, Oberkreide, p. 133, plo 12, 

fig. 6. 

Gaudry1na foed.a (REUSS) - CUSHMlN, 1932, 8, 90, plo ll. 

Textularia foeda RElSS - LUTZE, 1960, Ca110vien and Oxford1an, p. 443, 

pI. 27, figs. 10-11. 

Textularia f oeda .R.EUSS - BAR'J.'ENSTEIN & BETTENSTAiDT, 1962, Marine 

Unterkreide, p. 270, plo 37, fig. 10; pI. 39, fig. 19. 

Material. Forty-four specimell8. 

Dimensions of figured specimen. 

HU.21.C.25 Length 0.594 DIll Greateat width 0.234 1IIlIl. 

Description. Test free, elongate, narrow, coq>ressed. Biserial, with 

about ten chambers per side; chambers inflated especia1J3' in the later 

portion but more commonlY crushed and distorted during fossilisation} 
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chambers wide and narrow, increaaing rapid11' in width aa added ~iving a 

tapering test. Sutures distinct, straight, depressed, characteristic

ally emphaaized by black pyrite (?) particles. Wall arenaceous, medium 

grained clear quartz. Aperture terminal, a small slit at inner margin 

of the last chamber. 

Remark8t Textularia foeda was originall.y" described from the Cenomanian 

of Bohemia. The figure of Reuss, which is a compressed specimen, ahowe 

some slight differences from the specimens from Speeton and North 

Ger~ but his description agrees close11' with the Lower Cretaceoue 

forms. The black pyrite (?) particles concentrated along the sutures 

are very characteristic of this speciee in the Lower Cretaceous, not only' 

at Speeton but also in Ger~. The range of variabilitf of Textularia 

foeda in Bohemia is not known and the figured holotype or Reuss might not 

be representative. It is not possible to s~ whether the Lower Cretaceous 

forms are distinct from Textularia foeda until the range of variation of 

topotype material is established. Textularia foeda i. aleo found in the 

Upper Callovian and Lower Oxtordian of North-west Germany. Specimens or 

Tenularia foeda from the Qx:f'ordian of Blumberg in southern Germany have 

been examined and Dr. Lutze has aupplied topotyrpe material of Textularia 

jurassica Gftmbel 1862, frOlll the middle Oxf'ordian of Streitberg (aouth-

west of Bayreuth). All these forms agree cloae~ with those from Speeton. 

The Jurassic and upper Cretaceous specimens of this species also have 

black pyrite (?) incorporated in the arenaceous test but it ia not as 

concentrated along the autures as in those from the Lower Cretaceous. 
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The range of this ape cies in Europe is Upper Oallovian to Albian. 

Cushman puts this species in the genus Gaudryina but no ear~ triseria1 

portion has been observed in the Speeton specimens. 

Occurrence: OB, 07, 06, C5, 04, 02, 184. 

Genue BIGENERINA d' Orb~, 1826 

T,ype species Bigenerina nodosaria d'Orbigny 

Bigenerina clavellata Loeblich and Tappan 

Plate 2, figures 15-16. 

Bigenerina c1ave1lata LOEBLIOH & TlPPAN, 1946, Wa8hit& p. 216, p1 • .35, 

figs. 7-8. 

Bigenerina c1avellata LOEBLICH & TAPPAN - BlRTENSTEIN & BRAND, 1951, 

Va1endis, p. 275, pI. 4, figs. 75-76. 

Material. Twenty-two specimens. 

D::Un.ensions or figured specimens. 

Figure 15 

Figure 16 

HU.21.C.26 

HU.21.C.27 
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Length 

0.566 mm 

0.566 mm 

Greatest breadth 

0.162 JIDIl 

0.l44 IIDI1 



Description. Test free, small, narrow, elongate, initial portion 

biserial later uniserial; the uniserial portion forming the greater 

part of' the test. The round proloculum is followed by- two to four small 

biserial chambers; the uniserial portion consists of three to five 

larger chambers, rounded and slightly inflated in well preserved 

specimens (fig. 16) but more commonl,y collapeed; rather variable in 

size in the uniserial portion though generally higher than broad. 

Sutures distinct, depressed, nearly straight. Wall arenaceous, very 

fine grained with much cement tiving a white, smooth test. Aperture 

terminal, rounded. 

Alternation of Generationsl The figured specimens are both megaloapherio 

individuals with a large proloculus followed by onlY a small biserial 

portion. Microspheric specimens have a much longer teat, a ver,y _8&11 

proloculus, and a better developed biserial portion. 

Remarks I The species was first described from the Washita formation of 

Oklahoma and Texas. The constriction at the end of the biserial seriel 

is not so pronounced in the forms from Speeton but in every other respect 

agrees close~ with the figures of the holotype and paratype. 

Occurrence I Cll, C9, C8, C7, C5, C4, 183. 
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Family TROClW-1MIN1D.&E Schwager, 1877 

Subfamily TROCHAMMININlE Schwager, 1877 

Genus TROCHAMMINA. Parker & Jones, 1859 

TYPe species Nauti1us inf1atus Montagu 

Trochammina depressa LOZO 

Plate 2, figures 19-22 • 
• 

Trochammina depressa - JJYlJ), 1944, Trinity, p. 552, p1. 2, figs. 4a-b, 5. 

Trocbammina depressa - WZO - LOEBLICH & TAPPAN, 1949, Walnut, p. 2.56, 

p1. 49, figs. 1 & 2. 

Trochammina depressa LOZO - BARTENSTElN & BRAND, 19.51, Valendia, p. 280, 

p1. 4, fig. 9b. 

Materials One hundred and fifty-two specimens. 

Dimensions of figured !pecimensl 

Figure 19 HU.22.C.2 

Figure 21 HU.22.C • .3 

Ma.x1mum diameter 

0.4.32 mm 

0.360 mm 

Description: Test free, compressed, trochOid, periphery lobulate; 

chambers distinct in well preserved specimens. All chambers visible on 

dorsal side; five or six chambers of the last whorl visible ventrally. 

Chambers very slightly innated, increase rapidly- and uniformlY in size 

as added. Sutures. distinct, depressed, constricted at the margin 
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giving the lobulate periphery. Wall f1ne~ arenaceous. Aperture a 

small openlllg at the base of apertual face of last chamber; not 

visible in most specimens due to poor preservation. 

Remarks: Orig1na1~ described from the Kiamichi formation (Albian) at 

America. In Germany is found in the Middle and Upper Va1anginian and 

Lower Hauterivian. It differs from Trochammina in£lata (Montagu) by 

being much more compressed and having five or six chambers visible 

ventralJJr • 

Occurrence: D7, D6, D5, Cll, C9, OB, C7, c6, C5, C4, C3, C2, 185, LB3, 

LB2. 

Family ATAXOPHRAGMIIDAE Schwager, 1877 

Subfamily VERNEUILININAE Oushman, 1911. 

Genus GAUDRYINELLl Plwnmer, 1931 

T,ype species Gaudryinella delrioensia P1ummer, 1931 

Gaudryinella sherlocki Bettenstaedt 

Plate 3, figure 1. 

Bigenerina nodosaria D'ORBIGNY - SHERLOCK, 1914, Speeton, p. 222, pI. 18, 

fig. 2. 

Gaudryina er. 8iphonella REUSS - EICHENBERG, 1933, Barrexne, p. 170, p1. 17 
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figs. 1-3. 

Gaudryina et. siphonella REUSS - EIGHENBERG, 1935, Unterkreide, p. 170, 

p1. 17, figs. 1, 3. 

Bigenerina D2 - HEGHT, 1938, Unterkreide, pl. 9b, figs. 27-31. 

Gaucirzinella sherlocki BETTENS'l'AEDT, 1952, Barreme, p. 268, p1. 1, tigs. 

1-5. 

Gaudryinella sherlocki BETTENSTAIDT - BlRTENSTEJN & BETrENSTAIDT, 1962, 

Marine Unterkreide, p. 272, p1. 38, tig. 14. 

Materials One hundred and for~-six specimens. 

Dimensions of figured specimen: 

Figure 1 HU.22.G.4 

Maximum width 

0.198 mm 

u,ngth 

0.423 mm 

Description, Test tree, elongate subcylindrical, tapering ver,y slightlY 

towards the initial portion, sub-circular in cross-section. The 

earliest portion of the test is triserial and occupies about a third of 

the length, it is fo11owed b,r a well developed biserial portion which 

forms the main part of the test; the biserial part shows a tendency to 

become uniserial. The chambers are subglobular, sligh~ inflated and 

increase very graduallJr in size as added. The inflated nature of the 

chambers gives a lobulate periphery. The sutures are indistinct in the 

earlY triserial portion but are distinct and depressed in the biseria1 

and uniseria1 portions. Wall arenaceous formed of medium to coarse 
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grains of quartz in a dark brown or black cement. Aperture terminal, 

centra~ flush with the surface, c:1rcular or ovate though the latter shape 

m~ be due to compression. 

Remarks I This species has onlY been recorded from North.west ~ 

and speeton where Sherlock recorded one specimen from the base of the 

B beds. Material examined from the Middle Barremian of Berenbostal, 

Germany is identical with the Speeton forms. In Germany it ranges from 

the upper Hauterivian to the Middle Albian but is numericall1 strongest 

in the Lower and Middle Barremian. 

Occurrence I Common in the Lower B beds; occurs very rarel1 in the 

C beds. 

Genus TRlTAXIA. Reuss, 1860 

Type species Textularia tricarinata Reuss, 1844 

Tritaxia pyramidata Reuss 

Plate 3, figures 2-10 

Tritaxia pyramidata REUSS, 1863, Hils u. Gault, p. 32, pI. 1, fig. 9. 

Tritaxia pyramidata REUSS - FRANKE, 1925, POl1lI'l!erschen Kreide, p. 18, pI. 2, 

fig. 1. 

Tritaxia pyramidata REUSS - FRlNKE, 1928, Ober. Kreide, p. 138, pI. 12, 

fig. 18. 
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Tritaxia tricarinata CHAPMAN (non REUSS), 1892, Folkestone, p. 1, pI. 11, 

fig. 1. 

Tritaxia PFam1data REUSS - CHAPMAN, 1892, Folkestone, p. 1, pI. 11, 

fig. 2. 

Tritaxia pyramidata REUSS - PLUMMER, 1931, Texas, p. 133, pI. 10, figs. 

18-20 

Tritaxia pyramidata REUSS - BARNARD & BANNER, 1953, u. Cretaceous, p. 195, 

pI. 7, fig. 1. 

Tritaxia pyramidat& REUSS - BARTENSTEIN, BETTENSTAEDT & BOLLI, 1957, 

Trinidad, p. 19, pI. 2, fig. 37. 

Material. Two hundred and seventy-six specimens. 

Dimensions of fisured ~ecimensl 

UJngth MaximWll width 

Figure 2 HU.22.C.5 0.900 mm 0.486 mm 

Figure 5 HU.22.C.6 0.910 nm 0.4.32 mm 

Figure 6 HU.22.C.7 0.900 mm 0.648 mm 

Figure 10 HU.22.C.8 0.720 mm 0.432 mm 

Descriptionl Test free, pyramidal, tr1serial, triangular in cross-

section. Sides usual~ concave but ~ be flat particular~ in the 

initial portion. Angles of the test extended into thin wing-like 

flanges. up to nine triserial~ arranged chambers which overlap a 

quarter to a half of their width; their size increases as added giving 
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a strongly divergent outline. Chambers usually flush with the surface 

but ~ be depressed. Sutures indistinct in initial portion becoming 

depressed, and consequently more visible, in later portions. Wall 

smooth, finely agglutinated quartz in a white calcareous cement; some 

specimens incorporate pyrite. Aperture Circular, central, sunken. 

Variationt There is a wide range of variation in shape and size or the 

test. The flanges are frequentl,r not straight but sinuous giving the 

test a bent appearance. The type figure by Reuss is a rather idealized 

one with perfectly straight edges. At Speeton many or the forms show 

a tendency for the last few chambers to become uniserial, a trend alao 

noted by Barnard and Banner (1953) in upper Cretaceous material. The 

angles between the planes of the flanges is also very variable. An 

extreme variant is seen in figure 5 where the last few chambers have 

lost their dis tincti ve triangular arrangement and a Gaudryin!-like 

form has resulted. 

Occurrences C11, C5, C4, C3, C2, Cl, LB6, LB5, LB4. 
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Genus VERNEUILINOIDES Loeblich & Tappan, 1949 

T,ype species Verneuilina schizea Cushman & Alexander 

Verneuilinoides neocomiensis (Mjatliuk) 

Plate 2, figures 8-13 

Verneuilina D5 - HECHT, 1937, Unterkreide, plo 20b, figs. 58-60; pI. l3a, 

fig. 45; pI. 13b, fig. 3; plo 14a, fig. 13; pI. l6a, figs. 70-71; 

pI. l8b, figs. 61-62; plo 19b, fig. 73-74. 

Verneuilina neocomiensis - MJATLIUK, 1939, Middle Vol8a, p. 50, pI. 1, 

figs. 12-13. 

Verneuilina chapmani - DAM, 1946, Neocomian, P. 572, pI. 87, fig. 8. 

Verneui1inoides neocomiensis (MJ.A.TLIUK) - BABTENSTEIN & BRAND, 1951, 

Va1endis, p. 276, pI. 4, figs. 77, 328; p1. 16, figs. 1-2; pI. 19, 

figs. 3-5; p1. 19b, figs. 10, 13-17. 

Verneuilinoides subfiliformis BARTENSTEIN, 1952, Barreme 2, p. 308, pIs. 

8-12. 

Verneuilinoides neocomiensis (MJ.A.TLIUK) - BARTENSTEIN, BETTENSTiEDT & 

BOLLI, 1957, Trinidad, p. 19, pI. 2, figs. 39, 40a,b. 

Verneuilina neocomiensis MJATLIUK - SZTEJN, 1958, Middle Poland, p. :IS, 

fig. 23. 

Material: ~ight hundred and forty-one specimens. 
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Dimensions of figured ~ecimensl 

Length Greatest width 

Figm"e 8 HU.21.C.21 0.648 mm 0.234 mm 

Figure 10 HU.21.C.22 0.558 mm 0.198 mm 

Figure 11 HU.21.C.23 0.566 mm 0.180 mm 

Figure 12 HU.21.C.24 0.680 mm 0.198 mm 

Descriptions Test free, narrow, elongate, trilobed in cross-section. 

Chambers arranged triserially, vi th seven to eight rows of chambers, 

increasing rapidly in size as added; normally inflated but in ma.D3' 

specimens the tests are crushed in preservation. Chambers distinct 

and give a lobulate outline to the test. Early chambers low and wide 

but last formed chambers higher than wide. Sutures distinct, depressed; 

wall finely arenaceous with a large proportion of cement. Aperture a 

slit at the base of the last Chamber. 

Variationa There is quite a breadth of variation in size and in the 

degree of taper of the test. Commonly the test in its earlier portion 

is twisted or bent. 

Remarks I The specimens are caamonly crushed and distorted. The speCies 

is very similar to !. subfiliformis Bartenstein 1952 and according to hint 

differs only in being shorter and broader. The range of y. neocomiensis 

in Germany is Valanginian to Barremian, whilst that of y. subfiliformis 

is Lower Hauterivian to Middle Albian. The forms at Speeton are variable 
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in length, greatest width, twist 01' test and inflation or chambers, 

and it has been found impossible to distinguish the.e two species 

satisfactori~ in the Speeton succession. !. 8ubf1liform1s 

probab~ falls within the range of variation or v. neocomensis. 

Occurrence; D7, D6, D5, D4, D3, D2, Cll, C10, C9, C8, C7, c5, 04, C3, 

02, 185, 184, 183. 



Subfam1~ GLOBOTEXTUURlINAE Cushman, 1927 

Genus DOROTHJA P1UJ11l1ler, 1931 

Type species Gauciryina bul1etta Carsey, 1926 

Dorothia kwmrd (Zed1er) 

Plate 3, figures 11 - 17 

Gaudryina o;rcona REUSS - EICHENBERG, 1934, Hauterive, p. 153, p1. 17, 

fig. 7. 

Gaudryina o¥cona REUSS - EICHENBERG, 1935, Unterkreide, p1. 11, fig. 26. 

Textularia D 14 - HEaHT, 1938, Unterkreide, p1. 18a, figs. 1 - 19. 

Marsone1la o;qcona (REUSS) - DAM, 1946, Neocomian, p. 572, p1. 87, 

fig. 9. 

Marsone11a o;ycona (REUSS) - BlRTENSTEIN & BRAND, 1951, Va1endis, p. 277, 

p1. 4, fig. 80. 

Marsonel1a o;x;ycona (REUSS) - BETTENSTAmT & WICHER, 1955, T.~s und 

Borea1, p. 505, p1. 4, fig. 30. 

Marsonella cf. oaqcona (REUSS) - BARTENSTEIN, BETTENST.UDT & BOLLI, 1957, 

Trinidad, p. 20, p1. 2, figs. 42-43. 

Marsonella kummi ZEDLER, 1961, Oberhauterive, p. 31, p1. 7, fig. 1. 

Material: Thirty specimens. 

Dimensions of figured ~ecimensl 
Height Diameter 

Figure 11 HU.22.C.9 0.558 mm. O. 242 JIIIIl. 

Figure 13 HU.22.C.10 0.414 mm. 0.270 mm. 
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Figure 16 HU.22.C.ll 

Height 

0.414 JIIIIl. 

Diameter 

0.378 JIIIIl. 

Description. Test free, conical, subcircular in cross-section. The 

globular proloculum is fo11owed by whorls of three chambers which give 

way quickly to a biserial stage. The chambers are distinct and 

increase in height slowly as added; the diameter, however, increases 

rapidly giving a diverging test. Sutures distinct, straight, may be 

flush or depressed. Test smooth, wall finely arenaceous with a large 

amount of calcite cementing the quartz grains. Apertual face crescentic, 

may be inflated, flat or depressed. Aperture a broad. low slit, often 

deeply set, at the base of the inner margin of the last chamber. 

Variation. Test varies in shape, size and angle of divergence. .l 

rapid increase in the diameter of the last series or chambers, giving 

a distinctly lipped or flanged test, is conunonly seen (figure 16). The 

specimen illustrated in figures 11-12, is probably an extreme variant; 

the chambers are distinctly inflated giving a lobulate outline to the 

test, the size of the quartz grains in the wall are larger and the 

cement not so dominant when compared with typical examples of this 

species. 

Remarks. It has been realised for some time (Bettenstaedt & W1cher, 

1955, Bartenstein, Bettenstaedt & Bolli, 1957) that the Lower 

Cretaceous forms referred to as M. o~cona (REUSS) were morphological~ 



different from this typical~ upper Cretaceous speciee. Zedler (1961) 

gave the name M. kummi to these Lower Cretaceous torms which are 

smaller and thinner than~. oqcona and have slightly narrower chambers. 

D. kummi (Zedler) probably gives rise to M. turris (d'Orbigny) in the - -
Cenomanian which Barnard (1963) states is the main root stock trom 

which M. trochus (d'Orbigny) and M. oJllcona (Reuss) develop. 

Occurrencez C9, C7, CS, C), C2. 
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Suborder MILIOLINA Delage & lierouard, 1896 

Sup erf amily MILIOLlC~ Ehrenberg, 1839 

Family NtJBl«:UL\RIlDAJ!: Jonee, 1875 

Subfamily NCDO~CULlRIINlE Cuehman, 1927 

Genue N(I)O~CULlRIl Rhumb1er, 1895 

Type species Nodobacularia tibia (Jones & Parker) 1860. 

Nodobacularia nodulosa (Chapman) 

Plate 3, figures 18 - 20. 

Nubecularia nodulosa CHAPMAN, 1891, Folkestone p. 9, pI. 9, fig. 2. 

Pseudonubeculina nodulosa (CHAPMlN) - BARTENSTEIN & BRAND, 1949, Lover 

Cret., p. 670, figs. 3 - 5. 

Nubeculina nodulosa (CHAPMlN) - DAM, 1950, Albien, p. 18, pI. 1, fig. 20. 

Pseudonubeculina nodules a (CHlPMlN) - BlRTENSTEIN & BRAND, 19$1, 

Valendis, p. 278, pl. 4, figs. 82-84. 

Materia11 Eighty-four specimens, initial part missing in every caS8. 

Dimensions of figured specimens I 

Figure 18 

Figure 19 

Figure 20 

HU.22.C.12 

HU.22.C.13 

HU.22.C.14 

Length 

0.810 mm. 

0.720 mm. 

1.110 mm. 

Description: Test free, calcareous, imperforate porce11aneous. Initial 
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portion missing in all the material examined. Fragments are of a 

linear portion with one to three chambers joined by a narrow tube. 

Chambers variable in shape, nodulose to pyrit'orm, ~ taper equally in 

both directions but the majority of forms are widest proximal~ and 

taper very gradually distally. Chambers frequentlY have small 

flattened or concave surfaces. Aperture terminal, simple, round. 

Variation: There is a wide variation in shape and distance apart of 

the chambers, as well as in the size of the test. 

Remarks I Chapman' s syntypes (Br. Mus. Nat. Hist. P. 45 91) are very JllUCh 

smaller and more delicate than those from the Lower Cretaceous of 

Yorkshire but are similar in ever" other respect. In some specimens 

from Speeton the white pDrcellaneous material is eroded showing solid 

brown vitreous calcite beneath. 

Bartenstein and Brand (1949) proposed the new generic name 

Pseudonubeculina for Chapman's species as it had a simple round aperture 

and lacked the phialine lip and inwardly pointing teeth of Nubeculina. 

The Treatise is followed here in placing this species in the genus 

Nodobacularia though evidence of attachment is lacking. 

Occurrence. D2E, D2D, D2C, Dll, Cll, CIO, C7, C3, C2, LB6, 184. 

Numerically strongest in c4. 
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Suborder MILIOLINA De1age & Herouard, 

Superf amily MILIOIACEl Ehrenberg, 1839 

Family MILIOLIDAE Ehrenberg, 1839 

Subfamily QUINQtJELCX::ULININAE Cushman, 1917 

Genus QUINQUELOOtJLIN& d 'Orbigny, 1826. 

'lYPe species Serpula serninulum Linne 

Quinque10culina speetonensis sp. 'ftOv. 

Plate 4, figures 1 - 4. 

1896. 

Derivation of name: Referring to the Speeton clay, the strata from 

which it has first been found. 

Ho1otype: HU.22.C.15, from horizon LB5D at Speeton. 

Material: Six specimens all from sanple No. 17. 

Dimensions of figured ho1otyPe t 

Figures 1-4 HU.22.C.15 

Length 

0.504 nun 

Breadth Thickness 

0.306 nun 0.216 mm 

Diagnosis: Test free, oval to fusiform with rounded ends; subtriangular 

in apertua1 view. About 1.6 times as long as broad. Periphery 

rounded or slightly ·subangular. Chambers distinct, rounded, early 

ones very slightly inflated. Chambers equal in diameter throughout 

their length; four chambers viSible on the multichambered side. 

Final chamber- overlaps the previous one at the apertual end. Sutures 
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distinct. Aperture large, rounded, at the trlmcated end or the final 

chamber. No tooth has been observed. Wall smooth. 

Variation: Apart from differences in size no variation has been observed. 

Remarks: From Quinqueloculina triangulata Stead, from the lower libian 

of Texas, it differs in lacking the pointed ends and in being smaller. 

Quinqueloculina coonensis Berry from the Upper Cretaceous or Tennessee 

differs in having a more rounded outline, a greater length and a 

prominent ridge of costae on the peripheral margin. The specimens from 

Speeton do not show the produced apical and apertual ends seen in 

Quinqueloculina stolleyi Brotzen from the Senonian of Sweden. It 

differs from Miliammina valendie Bartenstein & Brand in lacking the 

strong~ produced apical and apertual portions, the coarse wall structure 

and in general shape. 

The genus Quinqueloculina is rare in the Cretaceous of Western Europe, 

and no species have been recorded from the Lower Cretaceous of N.W. 

Germany. All the specimens referred to the genus Miliolina by Chapman 

from the Gault of Folkestone differ marked~ from the one described here. 

No attempt has been made to obtain thin sections due to the limited 

nUJ'llber of specimens and the fact that some of them are infilled with 

pyri te. The length or the specimens vary from 0.360 nun to 0.504 mm and 

the breadth from 0.216 mm to 306 mm. 

Paratypes: Four in the author's collection. 



Occurrencet OnJ.,y in sample No. 17 from bed lB.5D. 

Genus WELI.MANELLA. Finlay, 1947 

TYPe species We1lmanella kaiata FinIay 1947 

Fin1ay describes the type as -Test mainly triloculine (perhaps 

quinque1oculine), in the adult more flattened, with usually three 

chambers in a cycle, aperture a narrow slit bordered b.1 thin projecting 

flanges, not cribate and with no trace of a tooth". 

We1lmane11a antiqua (Reuss) 

Plate 4, figures 5 - 7. 

Hauerina antiqua REUSS, 1863, Hi1s und Gault, p. 35, p1. 2, fig. 1. 

Quinqueloculina D5 - IiFJJHT, 1938, Unterkreide, pI. 15a, figs. 61-64. 

Hechttna antiqua (REUSS) - BARTENSTEIN & BRAND, 1949, Lower Cretaceous, 

p. 670, fig. 10. 

Hechtina antiqua (REUSS) - Bl.R.TENSTEn~ & BETTENSTAIDT, 1962, Marine 

Unterkreide, p. 269, pI. 38, fig. 8. 

MateriaIz Two hundred and eight specimens. 

C)Q 
" ,'/ 



Dimensions of figured specimen: 
Length Width Thickness 

Figure 5 HU.22.C.16 0.594 lTII11 0.540 nun 0.360 mm. 

Description: Test free, imperforate, porcellaneous, broad~ ovate, 

periphery rounded. Chambers often indistinct, inflated, strong~ 

curved, generally triloculine but may have four chambers to a whorl. 

Sutures when depressed are distinct but often are indistinct. Thick 

calcareous wall. Aperture close to the margin at the base of the last 

chamber, slit-like or semicircular with a thickened lip. No tooth. 

Variations Considerable variation in shape and arrangensnt of the 

chambers also in the size and shape of the aperture. 

Remarks: The triloculine plan is often difficult to interpret. This 

is the first record of this speCies outside N.W. Germany, where it 

ranges from Lower Hauterivian to Middle Barremian but occurs abundant~ 

only in the seeleyi and tenuis zones. 

Occurrence: c4, C3, C2, LB5, LB4, LB3. 
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Suborder ROTALIINA De1age & Herouard, 1896 

Superfamily N(J)c&RIACEl Ehrenberg, 1838 

Family NCDc&RIIDAE Ehrenberg, 1838 

Subfamily NWOSARIINAE Ehrenberg, 1838 

Genus IENTICULINA Lalllllrk, 1804 

Type species Lenticulites rotulata Lamarck, 

Lenticu1ina (Lenticulina) mftnsteri (ROEMER) 

Plate 4, figures 10-14. 

1804 

Robu1ina mftnsteri - ROEMBR, 18)9, Oolith. Geb., p. 48, pI. 20, fig. 29. 

Robulina ehrenbergii ROEMER, 1841, Kreidegeb., p. 98, pI. 15, fig. 31. 

Criste11aria mftnsteri (R<»1ER) - REUSS, 186), Hi1s u. Gault, p. 77, pI. 9, 

figs. 3-4. 

Cristel1aria gaultina BERTHELIN - SHERIOOK, 1914, Speeton, p. 262, pI. 18, 

fig. 27. 

Cristellaria (Lenticu1ina) mftnsteri (ROEMER) - BlRTENSTEIN & BRAND, 1937, 

Lias u. Dogger, p. 174, pI. 9, figs. 49&-e. 

Cristellaria D104 - HECHT, 1938, Unterkreide, pI. 19a, figs. 20-26. 

Criste11aria D91 - HECHT, 1938, Unterkreide, pI. 15a, figs. 8-34. 

Cristellaria mtlnsteri (ROEMER) - MJATLIUK, 1939, Middle Volga, p. 54, 

pI. 3, fig. 36. 

Lenticulina (Lenticulina) mftnsteri (ROEMER) - BARTENSTEIN & BRlND, 1951, 

Valendis, p. 283, pI. 5, fig. 109; pI. 14a, figs. 13-14; pI. 14b, 

figs. 3-6; pI. 14c, figs. 37-39; pI. 15&, fig. 7; pI. 15e, figs. 17-

20; pI. 16, figs. 16-18; pI. 18, figs. 39, 59, 60. 
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I.enticulina (Lenticulina) mflnsteri (ROEMER) - BlRTENS'!'EIN, 1956, 

Hauterive, p. 514, plo 1, figs. 1-4. 

I.enticulina (Lenticulina) nd!nsteri (ROEMER) - BARTENSTEIN, BETTENSTAEDT 

& BOLLI, 1957, Trinidad, plo 3, fig. 54 a-b; plo 4, figs. Ba-Bl. 

Material: Several thousand specimens. 

Dimensions of fisured s12ecimens : 
Maximum. diameter 

Figure 10 HU.22.C.lB 1.300 mm 

Figure 12 HU.22.C.19 0.910 mm 

Figure 13 HU.22.C.20 0.738 mm 

Figure 14 HU.22.C.21 1.2BO mm 

Descri12tion: Test free, biconvex; periphery generallY smoothly 

curving but sometimes is subangular to polYgonal, acute but not keeled. 

The test is usually involute but there is a marked tendency for some 

individuals to become uncoiled in the final stage. There are 9-13 

gently curved chambers, of uniform shape, which increase very graduallY 

in size as added. Sutures limbate, flush with the surface, and curve 

with the convex side facing the apertual margin. At the umbilicus a 

boss of clear calcite occurs, which is usually flush with the surface 

though can be slightly raised. Aperture radiate, at the peripheral 

angle, sometimes on a small extension. Apertual face varies from flat 

to slightlY inflated. Surface of test smooth and without ornamentation. 
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Variation, This species is a very plastic one and the range of 

variation is great. The commonest variation is the tendency of the 

last few chambers to become uncoiled and form a straight or curving 

series. 

Occurrence I Occurs first in bed D7D and apart from being rare in D5 

and D4 occurs abundantlY throughout the succession. 

u,nticulina (li!nticulina) nodosa (REUSS) 

Plate 4, figure 16 - 17. 

Robulina nodosa - REUSS, 1863, Hils und Gault, p. 78, pI. 9, fig. 6. 

Cristellaria nodosa (REUSS) - CHAPMlN, 1896, Folkestone, p. 4, pI. 1, 

fig. 5. 

Cristellaria D92 (pars) - lOCHT, 1938, Unterkreide, pI. 20a, figs. 50, 

52; pI. 20b, fig. 46. 

u,nticulina nodosa (REUSS) - BARTENSTEIN & BRAND, 1951, Valendis, p. 281, 

pI. 4, fig. 103. 

Lenticulina (Lenticulina) nodosa (RKUSS) - BARTENSTEIN, BETTENSTAIDT & 

BOLLI, 1957, Trinidad, p. 24, p1. 3, fig. 49; pI. 4, fig. 6. 

Lenticulina (Lenticulina) nodosa (REUSS) - BlRTENSTEIN & BETTENST.ll!DT, 

1962, p. 256, pI. 35, fig. 10. 

Lenticulina nod os a (REUSS) - FWIDRIN, MOULLlDE & PORTHAULT, 1962, 
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Vocontien, p. 218, pI. 2, fig. 10. 

Material: Six specimens. 

Dimensions of figured specimen: 

Figure 16 HU.22.C.23 

Maximum diameter 

0.846 mm 

Thiclmess 

0.432 mm 

Description: Test free, biconvex; the periphery is subangular to 

lobulate with nodes where the sutures meet it, acute but not keeled. 

Test involute with nine to eleven gently curving chambers in the last 

whorl which increase gradually in size. The sutures are limbate 

slightly raised above the surface of the test and curve backwards to 

meet the periphery tangentially. At the umbilicus is a clear calcite 

plug which is usually flush with the surface or only slightly raised. 

The apertual face is triangular and. gently inflated. Aperture radiate 

at the peripheral angle. 

Remarks: This species is characterised b.1 the nodes at the periphery. 

It differs in tnis respect from L. heiermanni Bettenstaedt and also from 

the latter in that both the umbilical boss and. the sutures are not so 

elevated above the surface of the test. The forms at Speeton have not 

the strong nodes so characteristic of this species. Chapman' s specimen 

(Br. Mus. P.52(5) has the strong, prominent nodes that are so well seen 

in the German Lower Cretaceous. Cristellaria secans Reuss var. 

angulosa Chapman (Br. Hus. P.5215) is very similar and is probably a 

lC4 



variant of L. nodosa. 

Occurrence: C9, cS, Cl. 

Lenticulina (Lenticulina) ouachensis (Sigal) subsp. wisselmanni (B~~TlED1 

Plate 6, figures 3 - 11. 

Cristellaria spa 4 - EICHENBERG, 1935, Unterkre1de, p. 396, p1. 8, fig. 8. 

CristeUaria D 11.4 - ~HT, 1938, Unterkreide, pI. 22, figs. 34-37. 

Cristellaria ouachensie SIGlL, 1952, Cretace, p. 16, fig. 10. 

Lenticulina (Lenticulina) wisselmanni BETTENSTAEDT, 1952, Barreme, p. 269, 

pI. 1, fig. 6. 

Lenticulina (IAmticulina) ouachensis visselmann1 (BETTENSTAIDT) -

BlRTENS'I'EIN, BETTENSTAEDT & BOLLI, 1957, Trinidad, p. 26, pI. 4, fig. 70. 

Ienticulina (Lenticul1na) ouachensis wisselmanni (BETTENST.lEDT) 

BlRTENSTEIN & BETTENSTAIDT, 1962, Marine Unterkreide, p. 270, pI. 38, 

f~. 15. 

Material. Two hundred and ninety-nine specimens. 

Dimensions of figured specimens. 

Figure 3 

Figure 5 

HU.2).C.15 

HU.2).C.16 

Maximum diameter 

1.430 _ 

1.300 IIUI1 



Ma.x:1.mwu diameter 

Figure 7 HU.23.C.17 1.170 JIIIl 

Figure 9 HU.23.C.18 1.230 DII'4 

Figure 10 HU.23.C.19 1.170 mm 

Figure 11 HU.23.C.20 2.080 JIII 

Descriptionl Test robust, planispira.l, lenticuline, oval to subcircular 

in outline, involute except for the last portion which ~ tend to 

become uncoiled. Periphery acute with well developed keel except on 

the last chanlber. CharoOers curved, broad, low with seTen to twelve 

chambers in the final whorl. Sutures limb a te, raised well above the 

surface of the test. The umbilical area is surrounded by a thin 

prominent rib which encloses an ovate depressed area. This area mq be 

crossed by other ribs which divide this 'hollow' into two or three 

portions. The sutural ribs are gently curved, convex on the apertual 

Side, extending rro~ the umbilical ornamentation to the periphery. 

These ribs !ll8et the periphery tangentia.ily or at a small angle. Wall 

calcareous. Aperture radiate, at the peripheral angle of the final 

cha.mber whicn is iJroduced to form a small neck-like extension • 

..... ertual face subtr1angular, slightly inflated. 

P~mark51 This species is dist~uished from all others by the 

characteristic hi~h sharp rib enclos1.ng an oval area in the umbilical 

region. Cr1stellar1a ouacnensis Si~al was originally described in 19$2 

frO'r. tht> rl&uteri rtan of .l~~ria and in November of tl1e same year 
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Bettenstaedt erected a new species Lenticulina (Lenticulina) wisselmanni 

from the Barremian 01 N.W. Germany. These forms are clearly synonymous, 

with Sigal's species having priority. Sigal's diagnosis was very short 

and poor and it is a pity that Bettenstaedt's better illustrated and 

better described species became invalid. Bartenstein, Bettenstaedt and 

Bol1i (1957) erected the following three subspecies of Lenticulina 

(Lenticulina) ouachensis (Sigal)l- ouachensis sensu stricto - in which a 

rib completely or partially encloses a single umbilical pit. 

wisselmanni - in which there are up to three umbilical pits. 

multicella - in which there is one umbilical pit but the raditing sutures 

do not extend to the periphery. 

All the specL~n5 of this species from Speeton fall within the subspecies 

wis se l.Jna.nni. 

The species is morphologically related. to Lenticulina (1) heiermanni 

3ettenstaedt but is distinguished. by the sharp rib or ribs forming a 

hieh 'wall' around oval depressions in the umbilical region. It is 

also close to Lenticulina (~) saxonica Bartenstein but in this speCies 

the s~p ribs meet at toe centre. 

n.i.p:n \1l-Jper Hauteri vi an to Aptian. 

In N. W. ,}erma.I1\Y it is found from 

Qccurrencel D2D, D~, ell, C9, C8, C7, C5, C4, C3, C2, Cl, LB5. 
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Lenticulina (Lenticulina) ~onica Bartenstein 

Plate 6, Figures 1 - 2, l2. 

Cristellaria D 107 - HECh~, 1938, Unterkreide, p1. 18b, figs. 43-49; 

pI. 22, figs. 28 - 30. 

Criste1laria Da6 - HECr.~, 1938, Unterkreide, p1. 20b, fig. 16. 

l£nticulina (Lenticulina) Saxonica saxomca BARTENSTEIN & BRAND, 1951, 

Va1eOOi5. pI. 5, fi~. 115. 

Lenticulina (Lenticulina) sAXonica BA..~TENSTEIN & BRAND - a..RTENSTEIN & 

3E1'TE1ZSTAm)T, 1962, ~.arine tinterkreide, p. 259, p1. 36, fig. 11. 

Ma teriall :;ir,e ty -seven spec imens • 

Dimensions of figured specimen: 

HU.23.C.ll 

Maximum diameter 

0.650 mm 

Descri£'tiona Test ~lanispira1, involute, biconvex, slight~ compressed. 

Peripheral outline subcircular to ovate. The periphery is acute and 

distinct~ carinate. There are seven to ten small, gent~ curved and 

The sutures are linlbate, with 

thin ribe stror.r,1,y raised above the surface of the test. They curve 

· ... ~t:-: be convex side towa.rd.s the aperture and meet the periphery at a 

lOll an.<,:e. l'J"J icalJ..y the sutures all JIIOet at the centre but in some 

ind1vidua~s they fi.nisl1 short of the u.'1lbilicul'J. The apertual face is 



curved ana the aperture is marginal, terminal, radiate and on a very 

small extension. 

Variation: Only a very small amount of variation is seen and this is 

confined to the ornamentation of the sutures in the region of the 

umbilicus. 

Remarks: The species is cnaracterised by the prominent thin teel and k/ 

the thin raised sutures. This ornamentation is very fragile and is 

soon broken g:' vL."1g a raggE'd appearance. Lenticulina (!!) saxonica 

bifurcilla aartenstei.'1 & 3rand differs frolTl it only in having ribs which 

bifurcate. ~. (~) saxonica was ori5inal~ described from the Upper 

Valanginian of N.W. Germany where it ranges frOfTl. Upper Valanginian to 

Lower Hauterivian and is plentiful in the bivirgatus zone. Its only 

record outside N.W. Germany is that by Khan (1962) from Speeton. 

Occurrence: Dll, ClO, C9, C7, C4, C), C2, Cl, 186, 185, 184, 183, 182. 

NU1Ilerical~ strongest in the lower B beds. 



Lenticulina (Lenticulina) suba1ata (REUSS) 

plate 4, figures 8 - 9. 

Criste11aria suba1ata RElS), 1854, Ostalpen, p. 68, pI. 25, .fig. 13. 

Cristellaria subalat& REUSS - REUSS, 1863, Hi1s u. Gault, p. 76, pI. 8, 

fig. 10; pI. 9, fig. 1. 

Cristellaria suba1ata REUSS - CHA .. t-'l.fAN, 1895, Folkestone, p. 3, pI. 1, 

fig. 3. 

Cristellaria subalata REUSS - FRANKE, 1928, Oberkreide, p. no, pI. 10, 

fig. 5. 

Criste11aria (IBnticulina) subalata REUSS - DAM, 1950, Alb1en, p. 21, 

pI. 2, fig. 1. 

IBnt1culina (Lenticulina) suba1ata (REUSS) - ~TBNSTEIN & BRAND, 1951, 

Va1endis, p. 283, pI. 5, figs. 112-113. 

Lenticulina (Lenticulina) subalata (REUSS) - ~TENSTEm, 1956, 

Hauterive, p. 515, pI. 1, fig. 8. 

Lenticulina (Lenticulina) suba1ata (REUSS) - ~TENSTEIN, BETTENSTAIDT & 

BOLLI, 1957, Trinidad, p. 23, pI. 5, .fig. 92. 

Material. Eighty-eight specL~ns. 

Dimensions or .figured speciJllenl 

Figure 8 HU.22.C.17 

11r 

MaximWll diameter 

1.170 l1li 



Description: Test free, biconvex; periphery gent~ curving, keeled. 

The test is involute with up to eleven, broad, low chambers which 

enlarge gradually as added. Sutures distinct, gent~ curved, slightly 

raised above the surface of the test. ~t the umbilicus is a clear 

calcite plug, usually flush with the surface but may be slightly raised. 

Aperture radiate, at the peripheral angle; apertual face very slightly 

inflated. 

Remarks I This species is distinguished from Lenticulina (Lenticulina) 

circumcidanea (Berthelin) in having less pro~ent sutures and a 

distinctly umbonal cross-section. 

Occurrence: D6G, D4, D2, Dl, CI0, C8, C7, C5, C2, 185, LB4, 183, 182, 

LBl. 

umticulina (Lenticulina) subangulata (REUSS) 

Plate 4, figure 1.5. 

Cri:-tellaria subangulata REUSS, 1863, Hils u. Gault, p. 74, pI. 8, fig. 7. 

rlobulus sUbangulatus REUSS - EICHENBERG, 1934, p. 1.57, pI. 16, fig. 4. 

Cristellaria D81 - HECHT, 1938, Unterkreide, pI. 16a, fig. 55. 

Lenticulina (Lenticulina) subangulata (REUSS) - BlRTENSTEIN & BlWID, 1951, 

Valendis, p. 283, pI. 5, fig. 111. 
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lvl"ateriall Fifty specimens. 

Dimensions of figured ~ecimen: 

Figure 15 HU.22.C.22 

Max::i.mum diameter 

0.6)0 mm 

Thiclmess 

0.)60 mm 

Description. Test free, biumbonate; peripheral outline polygonal, with 

the angles where the suture meets the periphery. Periphery acute but 

not keeled. Test involute and planispiral. There are 8-10 chambers 

in the final whorl which increase gradually in size as added; sutures 

distinct, gently curved, generally flush with the surface. Aperture 

radiate and at the peripheral angle. Apertual face flat to slightly 

inflated. Surface of test smooth, without ornamentation. Wall 

calcareous. 

Variation I Slight variation in outline; it may be distinctly polygonal 

or only weakly polygonal and it then passes almost imperceptibly into 

L. munsteri. 

Occurrence. D2, C9, CB, CS, C4, C), C2, LBS, 164, LB2, LBl. 
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Isnticulina (Lenticulina) guttata (Dam) 

Plate 5, figures 3, 5-8, 12. 

Text figures 8 - 10. 

Planularia guttata DAM, 1946, Netherlands, p. 574, pI. 88, fig. 2. 

Lenticulina (Lenticulina) guttata guttata (DAM) - BARTENSTEIN & BRAND, 

1951, Valendis, p. 284, pI. 5, fig. 116. 

Lenticulina (Lenticulina) guttata (DAM) - BlRTENSTEIN, B&TTENS'l'.UI)T & 

BOLLI, 1957, Trinidad, p. 27, pI. 5, fig. 98. 

Lenticulina guttata (DAM) - SZTEJN, 1958, Middle Poland, p. 19, fig. 33. 

umticulina (Isnticulina) guttata (DAM) - BlRTENSTEIN & BE'I"1'ENSTA!DT, 

1962, Marine Unterkreide, p. 261, pI. 36, fig. 4z pI. 41, fig. 1. 

Lenticulina eichenbergi BARTENSTEIN & BRAND - SORGENFREI & BUCH, 1964, 

Denmark, p. 117, pI. 1, fig. 6. 

Material: Four hundred and thirteen specimens. 

Dimensions of figured ~ecimensl 
Maximum Diameter Thickness 

Figure 3 HU.23.C.l 0.910 II1II 0.45 mm 

Figure 5 HU.23.C.3 1.560 lIIIIl 0.486 DIll 

Figure 6 HU.23.C.4 1.300 mm 0.160 mm 

Figure 7 HU.2).C.5 1.430 mm 0.450 !!In 

Figure 8 HU.23.C.6 1.820 nun 0.504 !Ill 

Figure 12 HU.23.C.10 1.040 mm 0.432 mm 

Figure 11 HU.2).C.12 1.170 mm 0.468 IIDI 
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Descr!ption: Test free, compressed, lenticuline, distinct~ keeled, 

close coiled but with a tendency for the last chambers to become 

uncoiled. Chambers subtriangular, curved, up to thirteen in number in 

the last whorl in uncoiled specimens, generally up to ten in completely 

coiled forms. Sutures curved, with the convex side towards the 

aperture, limbate, raised, each ornamented with numerous guttiform 

pustules of small size. In some specimens the sutures between the 

last one or two chambers ~ be without ornament. The tubercles are 

generally of similar size along the length of any suture. Aperture at 

the peripheral angle, terminal, radiate, sometimes on a small neck. 

Remarks: In some individuals there is a marked uncoiled stage with 

five or six chambers in this portion (Plate 5, figure 8; text-figure 9). 

This species differs from Lenticulina guttata var. eichenberg1 in 

having much smaller and more regularly spaced tubercles. 

Occurrence: D2C, D2B, DI, Cll, CIO, C9, CB, C7, C6, C5, C4, C3, C2, 

LB5D. 
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Lenticulina (Lenticulina) guttata (Dam) var. eichenbergi Bartenstein & 
Brand 

Plate 5, figures 1, 4. 

Text-figures 1-4. 

Lenticulina (Lenticulina) eichenbergi BARTENSTEIN & BRAND, 1951, Valendia, 

p. 285, pI. 5, figs. 118-119; pI. 19A, fig. 24. 

Lenticulina (Lenticulina) eichenbergi BARTENSTEIN & BRAND - BARTENSTEIN, 

1956, Hauterive, p. 514, pI. 1, figs. 9-10. 

Lenticulina (Lenticullna) eichenbergi BARTENSTEIN & BRAND - BARTENSTEIN, 

BETTENSTAIDT & BOLLI, 1957, Trinidad, p. 27, pI. 3, fig. 5la, bj pI. 4, 

figs. 72-75. 

Lenticulina eichenbergi BARTENSTEIN & BRAND - FLlNDRIN, MOULLADE & 

PORTHAULT, 1962, Vocontien, p. 217, pI. 2, fig. 9. 

Materia1z One hundred and one specimens. 

Dimensions of f~ured ~ecimens: 
Maximum Diameter Thiclmess 

Figure 1 HU.22.C.26 1.110 DUll 0.630 mm 

Figure 4 HU.23.C.2 1.110 DUll o. 4.5 0 mm 

Text-figure 4 HU.27.C.27 1.430 mm 0.566 mm 

Descr!ptiona Test free, biconvex, slight~ compressed, periphery 

curving, distinct delicate keel. Up to ten subtriangular curved 

chambers in the last whorl. Sutures, curved, limbate and ornamented 
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by large elevated pustules of various size and shape. The sutures of 

the last one or two chambers may be without ornament (text-fig. 1, 4; 

pI. 5, fig. 1, 2). The guttiform pustules are mainly confined to the 

sutures, but some do occur placed irregularly on the chamber walls 

between the sutures, particularly on the oldest chambers. The 

apertual face is flat or gently convex with a limbate rim; aperture at 

the peripheral angle radiate and sometimes on a small neck. 

Remarkst Bartenstein and Brand erected the species Lenticul1na 

(~nticul1na) eichenbergi giving the diagnosis ast- 'a species of the 

subgenus Lenticul1na with separately standing thick or partial lmobs 

superimposed upon the sutures. These lmobs only usually occur on the 

sutures of the oldest chambers and are missing from at least the last 

suture where a ridge is sometimes developed from one em to the other'. 

They regarded the species as intermediate between ~nticulina guttata 

and Lenticulina saxonica the latter having raised, limbate sutures but 

no guttiform pustules or knobs. In publications b,y various authors 

since 1951 Lenticulina guttata and ~nticulina eichenbergi have been 

regarded as distinct species. After examining a large number of these 

forms from the Speeton Clay it was found that a number of specimens 

could not be assigned, with any degree of confidence, to either species 

as every gradation from one species to the other could be found. Here 

we have no+, two different species but a single species showing intra

specific variation. Lenticulina guttata was first recorded by Dam 

(1946) from the Hauterivian of Glanerbrug and in describing the sutures 
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he said, -they are distinct, curved, limbate and thickened, slightly 

elevated, ornamented with numerous guttiform pustules. ~ the 

sutures of the last 2 or 3 chambers do not show this ornamentation-. 

(His drawing of the holotype does show that the last two sutures are in 

fact ornamented by being split up into elongated pustules.) Both 

Lenticulina guttata and Lenticulina eichenbergi occupy the same 

stratigraphic range and the writer believes that here we have normal 

variation of one species in an interbreeding community and that 

Lenticulina eichenbergi should not be given specific status but be 

regarded as a variety of Lenticulina guttata. 

In GerIllB.l1Y ~. eichenbergi ranges from Ober-Valendis 3 & 4 to 

Hauterivian. At Speeton the lowest bed in which it is found is D2E and 

it extends to LB5D. 

Occurrence: D2D, Dll, Cll, C9, C8, C7, C5, C4, C3, C2, Cl, LB5E, 185.0. 

Lenticulina (Lenticulina) guttata (Dam) var. intermedia n. var. 

Plate 5, figures 2, 9, l5. 

Text-.figure 5-7. 

Materiall Fifty-four specimens. 
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Dimensions of f~ured !iecimens: 
Maximum diameter Thickness 

Figure 2 HU.22.C.27 1.040 DIll 0.432 mm 

Figure 9 HU.23.C.7 1.560 mm 0.630 mm 

Figure 15 HU.23.C.13 1.560 mm 0.450 DIll 

Diagnosis: Test free, biconvex or slight~ compressed, initiallY 

planispiral~ coiled but tendency to become uncoiled later. up to tw.1ve 

subtriangular chambers in the last whorl. Similar in most respects to 

Lenticulina guttata but differs from the typical members of the species 

in the ornament. It has large pustules in the umbilical area which are 

often of irregular shape, whilst nearer the periphery they are much 

smaller and of regular disposition. The ornamentation along the last 

formed sutures is small and fair~ regularly spaced apart, particularly 

if an Wlcoiled stage is developed. 

Variations Tests vary in the degree of ornamentation, the amount or 

compression and the tendency for an uncoiled stage to be developed. 

Remarkss This variety lies between Lenticulina guttata and Lenticulina 

guttata var. eichenbergi having large pustules in the U11lbilical area and 

smaller ones nearer the periphery. 

Occurrences D2E, Dll, ell, C9, CB, C7, C5, C4, C3, C2, LB5D. 
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Lentiaiina (Lenticulina) guttata Tar. striata Bartenstein & Brand. 

Plate 5, figures 10, 11, 13. 

Lenticulina (Lenticulina) guttata striata BlRTENSTEIN & BRlND, 1951, 

Va1endis, p. 285, p1. 5, fig. 117. 

Material: Thirty-four specimens. 

Dimensions of f~ured ~ecimenst 
Maximum. diameter Thickness 

Figure 10 HU.23.C.8 1.300 IIIIl O.s 66 JIIlIl 

Figure 11 HU.2).C.9 1.)00 ID 0.414 DIll 

Figure I) HU.2).C.11 1.4)0 mm 0.450 .. 

Description. This form agrees with both the typical members of this 

species and of Lenticulina guttata var. eicbenbergi, but differs in 

having costae running parallel to the periphery which cross the face of 

tne chambers near the l-Jeriphera1 margin. These costae, which are from 

two to seven in number, may be confined to the last two or three 

chambers (fig. 13), or may be continuous around the whole periphery of 

the chambers with the exception of the last one (figures 10-11). 

Remarks. Bartenstein and Brand placed this form as a subspecies of 

Lenticulina guttata but it is here regarded as of varietal status only. 

The specimen illustrated as figure 13 is identical with the holo~e or 



Bartenstein and Brand. The other two specimens figured here as 

Lenticulina guttata var. striata are different from aQ1 other described 

forms in that the costae are continuous over almost the entire last 

whorl. 

Occurrence: DlA, Cll, ClO, CB, c5, C4, C3, C2, LB5E 

SUMMARY OF THB MAIN MORPHOLOOlCAL FEA.TURES CF 

Lenticulina (umticulina) guttata AND ITS VARIETIES. 

L. (~.) guttata - - - - - - - - Raised sutures have small closely 

apaced tubercles along the whole of 

their length, from umbilical area to 

peripher,r • 

L. (~.) guttata var. eichenbergi Large tubercles generally aligned along 

sutures. Pustules may be absent 

along the last two sutures which are 

limbate and raised well above the 

surface. 

L. (~.) guttata var. intermedia - Large tubercles in the umbilical area 

but these become smaller towards the 

periphery in the coiled portion. In 

the uncoiled portion the pustules 

remain small along the sutures. 
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lenticulina guttata (OAM)VAR. intermedia N. VAR. 
lenticulina guttata (DAM) 

lenticulina guttata ( DAM) 

VAR. eichenbergi BARTENSTEIN&BRANO 



L. (~.) guttata var. striata - - - - - Typical~ has costae on the final 

two or three chambers, but they 

may extend over the entire last 

whorl. Costae marginal and 

following the peripheral outline. 

Lenticulina (Lenticulina) heiermanni BETTENSTAEDT. 

Plate 4, figures 18 - 19. 

Cristellaria Dl13, HECHT, 1938, Unterkreide, pI. 17b, fig. 38. 

Lenticulina (umticulina) heiermanni BETTENSTAIDT, 1952, Barreme" p. 270, 

pI. 1, figs. 9-11. 

Lenticulina (Lenticulina) heierrn.a.nni BETTENSTAmT - BlRTENSTEIN & 

BETTENSTAIDT, 1962, Marine Unterkreide, p. 272, pI. 39, fig. 1. 

Y~teria11 One hundred and twenty-three specimens. 

Dimensions of figured ~ecimenst 

Figure 18 

r'ip,ure 19 

HU.22.C.24 

HU.22.C.25 

Maximum diameter 

1.170 mm 

1.300 mm 

Thickness 

0.612 mm. 

0.720 mm 

Description! Test free, biconvex; periphery gently curving or slir~htl1' 

subangular, keeled. The test is involute with ten or eleven gently 
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curving chambers in the last whorl. They are of uniform shape and 

increase very gradually in size as added. Sutures limbate, raised 

above the surface of the test and curve backwards towards the peripheral 

margin; apertual side of the sutures convex. At the umbilicus there 

is a clear calcite boss which is raised above the surface; all sutures 

are fused to this boss. Aperture at the peripheral angle, distinctly 

radiate and may be on a small neck. Apertual face very slightly 

inflated. 

Variation: Appears to be little variation apart from the degree of 

elevation of the limbate sutures above the general surface of the test. 

Remarks: The characteristic feature of this species is the biconvex 

test with the raised limbate ribs which meet the raised umbilical boss. 

The keel is easily broken giving a ragged outline. 

Occurrencet CS, C4, Cl, LBS, LB4, 1B3, LB2. 

the Lower B beds. 
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Lanticulina (Astacolus) pachynota (DAM) 

Plate 6, figures 16 - 18. 

Plate 7, figures 3 - 5, 9, 11. 

Cristellaria DllS - HECHT, 1938, Unterkreide, pl. 15b, fig. 1-13. 

Vaginulinopsis pachynota IllM, 1946, Netherlands, p. 575, pl. 88, figs. 

5 - 6. 

Lenticulina (Vaginulinopsis) pacgynota (DAM) - BlRTENSTEIN, 1956, 

Hauterive, p. 516, fig. 55. 

Lenticulina (.1stacolus) pachplota (D~l1) - ZEDLER, 1961, Pi' 37, pl. 8, 

fig. 7. 

Material: Two hundred and fifty-three specimens. 

Dimensions of f!&ured !2ecimensa 
~ngth 

Figure 16. HU.23.C.22 0.630 .. 

Figure 3. HU.23.C.24 0.756 mm 

Figure 9 HU.23.C.27 0.540 11111 

Figure 11. HU.24.C.l 0.720 mm 

Descrtptiona Test free, elongate, much compressed, oval in cross-section. 

Initially planisiJirally coiled with three to four triangular chambers; 

later portion uncoiled with four to five low, broad, triangular chambers. 

The dorsal periphery is convex, not lobulate, and the ventral periphery 
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concave. Chambers distinct, depressed, increasing gradua1~ in size 

as added. Sutures distinct, oblique, slight~ curved, limbate, 

elevated. Wall smooth; aperture radiate, at the outer peripheral 

angle. 

Remarks. Recorded from the Upper Hauterivian to Barremian in north-west 

Germany, from the middle Hauterivian of Holland and from the Hauterivian 

of Lincolnshire. At Speeton it occurs in the upper D beds but is 

fOWld mainly in the upper Hauterivian. 

Occurrence a D4, D3, D2, C6, CS, c4, C2, Cl, L83. 

Ienticu1ina (As tacolus ) er. pach,ynota (Dam) 

Plate 7, figures 6 - 8. 

Material. Three specimens. 

Dimensions of figured ~eciment 
Length 

Figure 7 HU.23.C.2S o. S 04 I1IIIl 

Remarks: This figured specimen is clearly closely related to 

lBnticulina (.lstacolus) pacgynota (Dam) and agrees in every respect 

except for its less compressed cross-section and the fact that the later 
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chambers extend back nearly to the coil on the ventral margin. In 

this respect it is similar to~. (!.) grata (Reuss) though this latter 

species has a more pronounced, narrower, initial coiled portion and a 

more elongate slimmer test. 

Occurrence: D2E, Cll, C8. 

l£nticulina (Astacolus) schlenbachi (Reuss) 

Plate 6, figures 13 - 15. 

Plate 7, figures 1 - 2. 

Cristellaria sch18nbachi REUSS, 1863, Hila und Gault, p. 65, pI. 6, 

figs. 14-15. 

Cristellaria schloenbachi REUSS - CHlPMAN, 1894, Folkestone, p. 649, 

pI. 9, fig. 9. 

Astacolus schloenbachi (REUSS) - EICHENBERG, 1935, Unterkreide, pI. 12, 

fig. 6. 

Cristellaria Dl02 HECHT, 1938, Unterkreide, pI. 19b, figs. 20-21. 

Lenticulina (Astacolus) schlltnbachi (REUSS) - BARTENSTEIN & BRAND, 1951, 

Valendie, p. 286, pI. 5, fig. 124, 125. 

Material: One hundred sl-ec1mens. 
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Dimensions of fif!iured specimens I 
Length 

l .... igure 13 HU.23.C.2l 0.504 mm 

Figure 1 HU.23.C.23 O. 630 lIIIIl 

Description: Test free, elongate, ear~ portion close coiled becoming 

uncoiled in the adult portion, compressed oval in cross-section. 

Chambers indistinct in the initial portion, distinct in the coiled 

portion which has five to six, broader than high chambers, the last few 

of which may be inflated. Sutures indistinct in early coiled. portion 

but later becoming distinct, oblique and sometimes depressed. Wall 

smooth; aperture radiate, at the peripheral angle, s1ight~ projecting. 

Remarks I This species is similar to f. (!.) pachynota but lacks the 

limbated elevated sutures and is slimmer and often not so cOqlressed. 

Bartenstein records Lenticulina (Astacolus) schl8nbachi from the Middle 

and Upper Valanginian of North-West GermaIl1', whilst Bartenstein & 

Bettenstaedt (1962) give the range of ~nticulina (Astacolus) cf. 

schloenbachi up to midde Albian. 

Occurrence: D6, D2, Dl, CB, C5, C4, C3, C2, Cl, 185, LB3, 182. 
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Lenticulina (Astacolus) schreiteri (Eichenberg) 

Plate 9, figures 9 - 14. 

Blphidium schreiteri EICHENBERG, 1935, Unterkreide, p. 398, pI. 13, 

fig. li. 

Vaginulinopsis reticulosa DAM, 1946, Netherlands, p. 574, plo 88, fig. 4. 

Lenticulina d t orbignri schrei tari (EICHENBERG) - BARTENS'l'EIN & BRAND, 

1951, Valendis, p. 281, pl. 4, figs. 104-105. 

Lenticulina dtorbignyi multireticulosa BARTENSTEIN & BRAND, 1951, 

VaIendis, p. 282, pI. 5, figs. 133-134. 

Lenticulina (Astacolus) scbreiteri (EICHENBERG) - Zl!DLER, Hauterive, 

p. 38, pI. 8, figs. 5-6. 

Materiall Three hundred and twelve specimens. 

Dimensions of f:!!ured !Eecimensl 
Length. 

Figure 9 HU.24.C.23 0.566 IIIIIl 

Figure 10 HU.24.c.24 0.414 JIIIIl 

Figure li HU.24.C.25 0.756 mm 

Figure 12 HU.24.C.26 0.720 DIll 

Figure 13 HU.24.c.27 0.882 JIlIl 

Figure 14 HU.25.C.l. 1.040 IIIIIl 

Descriptionl Test free, elongate, compressed. Initially COiled, 

1?7 



planispiral, evolute soon becoming uncoiled.. The coiled. arcuate 

portion has three to eight low, broad, subtriangular chambers; those 

in the cOiled proximal portion are not visible due to the ornamentation. 

The whole test has a strong reticulate ornament standing up well above 

the surface of the test. Longitudinal costae extend the length of the 

test and are intersected by transverse straight or gently curved 

sutures. The ornament in the coiled portion is not as geometrically 

regular as that in the remaining part of the test. The longitudinal 

ornament is curved and follows the outline of the test. Distinct keel 

on the early coiled portion but this may become indistinct later. The 

apertual face is narrow, curved, flat or ~ be depressed with a 

surrounding sutural rim. The aperture is radiate, on a distinct neck 

at, or close to, the peripheral margin. 

Variation: Mainly occurs in the ornament where it varies from strong 

and regular to a very irregular and sometimes weak reticulate pattern. 

To a lesser extent the degree of coiling is variable. 

Remarks I This species is probably ~o~ous with Lenticulina d'Orbiggr 

(Roamer) from the German Jurassic. Roemer's illustration however 

appears to be a schematic one, with very regular ornament. The figure 

shcnm a coiled form with no tendency to become uncoiled. The descrip

tion is poor and no depository of the type is given. Until topo~e 

material has been examined it has been assigned to Lenticulina schreiteri 

which Eichenberg (1939) described from the Neocomian of Germany. 
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Eichenbergls description is much better than that of Roemer but the 

illustration is too poor to allow detail of ornament to be 8een. 

Vaginulinopsis reticulosa Dam has weak ornament but falls within the 

observed range of variation of Ienticulina (!) schreiteri. The species 

in N.W. Germany ranges from Upper Valanginian to Barremian and the 

distribution at Speeton is very similar with the maximum number occurr

ing in the Upper Hauteri vian. 

Occurrence: D2, Dl, Cll, CIO, C9, cB, C5, c4, C3, C2, Cl, LB3. 

Ienticulina (Marginulinopsis) toeda (Reuss) 

PIa te 9, figures 15 - 18. 

Cristellaria toeda REUSS, 1863, Hils und Gault, p. 64, pI. 6, tigs. 11-12. 

~..arginulina foeda (REUSS) - EICHENBERG, 1933, Unterkreide, p. 8, pI. 5, 

fig. 6. 

Ienticulina (Marginulinopsis) foeda (REUSS) - BARTENSTEm, 1956, 

Hauterive, p. 516, pI. 2, figs. 57,. 58. 

Material. Nine hundred and fifteen sre cimens. 



Dimensions of f~ured specimensl 
Length 

Figure 15 HU.25.C.2 0.864 mm 

Figure 16 HU.25.C.3 0.918 mm 

Figure 17 HU.25.c.4 0.684 mm 

Figure 18 HU.25.C.5 0.720 mm 

Description: Test small, elongate, circular in cross-section. Micro

spheric and megalospheric forms recognised. The microspheric form has 

the ear l3" chambers coiled followed by an uncoiled portion of three to 

four chambers in a linear series. The megalospheric form (fig. 15) has 

no initial series of coiled chambers, the large globular proloculue 

being followed by three or four chambers either in a linear series or a 

gently curving one. The chambers are about twice as wide as high, 

slightly inflated except for the last one which is distinctl.v inflated. 

They increase gradually in height as added but the width remains nearl1" 

constant. The sutures are distinct except when obscured by the 

ornamentation, straight or oblique, contricted., giving a lobulate out

line to the test. Surface of the test strongl.v hispid and this may 

mask the individual chambers and sutures. The aperture is terminal, 

marginal, radiate, on a long tubular lipped neck. The surface of the 

chambers, which is 8ubglobular, is frequentl1" smooth. 

Variationl Apart from the variation due to dimorphism, considerable 

variation is seen in the ornamentation which ranges from very finel1" 
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hispid to ver,y prominent and dense~ hisp1d. 

Occurrence: D6I, D4, D3, D2, Dl, Cll, c" C4, C2, Cl, 186, LB5, 184, 

LB3, LB2. 

Lent1culina (Marginulinops1e) grac1lissima (Reuse) 

Plate 9, figures 19 - 21. 

Cristellaria graciliesima REUSS, 1863, Hila und Gault, p. 64, pl. 6, 

figs. 9-10. 

Cristellaria grac1lissima REUSS - S~K, 1914, Speeton, p. 260, p1. 2, 

fig. 26. 

Cristel1aria (Astaco1ue) graci1issima REUSS - EICHENBERG, 1933, Barreme, 

p. 11" pl. 2, fig. 8. 

Astacolus gracilissima REUSS - EICHENBERG, 1935, Unterkre1de, pl. ll, 

fig. 8. 

Marginulina D2l - HECHT, 1938, Unterkreide, pI. 16, fig. 66; pI. 8a, 

fig. 19; pI. 9a, fig. 29; p1. 10&, fig. 15; pI. llb, fige. 1-9; plo 19b, 

figs. 31-,0. 

Marginulinope1e gracillissima (REtm) - DAM, 1948, Neocomian, p. 184, 

pI. 32, figs. 1-8. 

Lenticulina (Marginulinopsis) gracilissima (REUSS) - BRAND, 1951, 

Va1end1e, p. 288, p1. 6, fig. 139. 
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Lenticulina (Marginulinopsie) graciliss1.ma (REUSS) - BlRTENS'l'EIN, 19$6, 

Hauterive, p. 516, pI. 2, fig. 59. 

J.enticulina (Marginulinopsie) cf. graciliBsima (REUSS) - BlR'l'ENSTEIN, 

BET'IENSTAEDT & B<mlaI, 1957, Trinidad, p. 31, pI. 6, fig. 121. 

lenticulina (Marginulinopsie) gracilissima (REUSS) - BlRTENSTEIN & 

BETTENSTAIDT, 1962, Marine Unterkreide, p. 256, pI. 38, fig. 2. 

Materialt Seven hundred and twenty..five epecimens. 

Dimensions of figared specimens. 
Length 

Figure 19 HU.25.C.6 0.594 mm 

Figure 20 HU.2,5.C.7 0.630 IIIIl 

Figure 21 HU.25.C.8 0.540 1'111 

Descriptiona Test is elongate, elender, circular in cr08e-eection. 

Early portion has four to five coiled chambere followed by an uncolled 

portion vi th three or four chambere in a linear seriee. The chambere 

are inflated ventrally, as broad as high and increase gradually ae 

added. The last chamber is higher than wide and frequently 

considerably inflated. The sutures are distinct, depressed, constricted, 

slightly curved, oblique in the uncoiled portion or the test. The 

surface of the test is without ornamentation, smooth, calcareoue. The 

aperture is radiate, on a distinct neck at the dorsal angle. The neck 

~ be vertical or tilted outwards. 
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Variation I In the general outline and robustness of the teat, the 

curva ture of the dorsal margin and the degree of 1ni tial coiling. The 

microspheric form alw~s has an early coiled portion but in the mega1o

spheric form the initial coiled portion is often absent. 

Remarks I Zed1er (1961) regards Isnticulina (Harginulinopsis) 

graci1issima and Isnticulina (Marginulinopsis) foeda ae synoJ\Yllloue. 

The writer does not agree with this view as the hispid surface or this 

latter makes it distinctive from~. (Marginu1ingpsis) graci1iss1ma, and 

their stratigraphic distribution is different. 

Occurrence I D7C, D7A, D6, D4, D2, C9, C7, C6, C4, C), C2, Cl, 185, 184, 

LB3, LB2, LB1. 

Lenticullna (Marginu1i.nopsis) robusta (Reuss) 

Plate 8, figures 1 - 6. 

Marginulina robueta REUSS, 1863, Hila und Gault, p. 63, p1. 6, figl!l. 5-6. 

Marginulina robueta REUSS - CHlPMlN, 1894, Folkestone, p. 163, p1. 4, 

fig. 23. 

Marginulina jones! REUSS - SHERIDCK, 1914, Speeton, p. 259, pl. 18, 

fig. 15. 

Marginu.l1na robusta REtm - EICHENBERG, 1932, Unterkre1de, p. 6, pl. 3, 

fig. 4. 
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Marginulina D13 - ~HT, 1938, Unterkreide, pI. lOb, figs. 67-69; 

pI. llb, figs. 10-16. 

Marginulina robusta REUSS - DAM, 1948, Neocomian, p. 158, pI. 32, fig. 6. 

Marginulina jonesi REUSS - DlM, 1950, Albien, p. 22, pI. 2, fig. 4. 

Lenticulina (Marginulinopsis) robusta (REUSS) - BlRTENSTEIN & BRAND, 1951, 

Valendis, pI. 6, figs. 142-143; pI. lLB, fig. 9; pI. 150, fig. 14; 

pI. lSD, fig. 7. 

Lenticul1na (Marginulinopsis) robusta robusta (REUSS) - BlRTENSTEIN, 1956, 

Hauterive, p. 515, pI. 1, figs. 11, 17, 25. 

Material. One thousand two hundred and seventy-seven specimens. 

Dimensions of figured specimell8l 

length Width 

Figure 1 HU.24.0.8 0.810 mm 0.252 JIIIIl 

Figure 2 HU.24.c.9 0.720 lID 0.263 IIIIl 

Figure 3 HU.24.c.IO 0.630 mm 0.270 lIDIl 

Figure 5 HU.24.c.ll 0.540 mm. 0.216 DIll 

Descriptionl Test free, robust, elongate, early portion coiled but 

later portion uncoilad. and arcuate. In cross-section it is slight13 

compressed, subcircular or oval though some specimens are circular. 

The eubglobular proloculum is followed by three coiled chambers which 

are succeeded by four or five subtriangular, curved. chambers. The 

sutures are narrow, oblique sometimes s1ight13 constricted distalJy, 



usually indistinct due to ornament. Ornament is strong and consists 

of eight to thirteen longitudinal ribs which run the whole length of 

the test, gently curving as they cross the initial coiled part. 

Aperture radiate, marginal on a distinct neck. 

Remarks I Closely related to ~nticul1na jonesi (Reuss) but this 

species lacks costae on the ~t one or two chambers. Some of the 

forms at Speeton are rather elongate and slim compared with the more 

typical examples of the species. 

Occurrence I D7C, D7A, D6, DS, D4, D3, D2, Dl, Cll, CIO, C9, C8, C7, C6, 

CS, C4, C3, C2, Cl, LB6, LBS, tB4, LB3, LB2. 

Lenticulina (Marginulinopsis) striatocostata (Reuss) 

Plate 8, figures 13 - 17. 

Marginulina striatocostata REUSS, 1863, Hils und Gault, p. 62, pl. 6, 

fig. 2. 

Marginulina striatocostata REUSS - CHAPMlN, 1894, Folkestone, p. 163, 

pl. 4, fig. 21. 

Marginulina D18 ~HT, 1938, Unterkreide, p1. 23, figs. 82-83. 

Lenticulina (Marginulinopsis) striatocostata (REUSS) - BlRTENSTEIN & 

BRAND, 1951, Va1endis, p. 289, p1. 6, fig. 141. 
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Materiala Forty-two specimens. 

Dimensions of figured specimens: 
Length 

Figure 13. HU.24.c.14 0.810 mm 

Figure 16 HU.24.c.15 0.792 mm 

Descriptiona Test elongate, circular in cross-section. Early portion 

coiled but main part of test uncoiled and gently arcuate. Chambers 

inflated, drum shaped, distinct except in the initial coiled portion} 

width of chambers remains fairly constant as added but the increase in 

height is rather irregular. Sutures slightly oblique, depressed, 

constricted giving a lobulate outline to the test. Ornament consists 

of up to twenty, fine, longitudinal, straight or slightly twisted ribs 

extending across the whole length of the test. Aperture marginal, 

terminal, and on a small neck. 

Alternation of Generationsl The microspheric form has (figs. 15-17) & 

small proloculum, better developed initial coiled portion, more chambers 

and apparently a greater number of ribs. The commoner megalospheric 

individual (figs. 13-14) has a larger proloculum and the initial coiled 

portion is not so clear~ developed. 

Remarks. This species differs from Lenticulina (~~ginulin9Psis) 

robusta (Reuss) in having much finer ribs, a less compressed cross-
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section, distinct depressed sutures and the irregular shape of the test. 

There appears little variation in individuals except in the nwnber and 

curvature of the ribs. 

Occurrence I Confined to D6 (D6H - D6&.) 

Lenticulina (Planularia) crepidularis (Roemer) 

Plate 9, figures 1 - 8 & text-figure. 

Plate 22, figure 6. 

Planularia crepidularis ROEMER, 1842, Neue Kre1de, p. 273, pI. 7B, fig. 4. 

Cristellaria crepidularis (ROEMER) - REUSS, 1863, Hils und Gault, p. 69, 

pI. 7, fig. 10. 

Cristellaria tricarinella REUSS, 1863, Hils und Gault, p. 68, pI. 1, 

fig. 9; pI. 12, figs. 2-4. 

Cristeilaria chapmani SHERIDCK, 1914, Speeton, p. 261, pI. 19, fig. 7. 

Planularia tricarinella REUSS - EICHENBERG, 1934, Hauterive, p. 159, pI. 

13, fig. 6. 

Planularia tricarinella REUSS - EICHENBERG, 1935, Unterkreide, p. 159, 

pI. 13, fig. 6. 

Cristellaria D66 HECH T, 1938, Unterkreide, pI. 15a, figs. 1-7; pI. 15b, 

row 1; pI. 13b, fig. 15; pI. 14a, figs. 1-4; pI. l4b, figs. 5-11; 

pI. 16a, figs. 44-48; pI. 16b, figs. 12-21; p1. 19a, figs. 73-80; 
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plo 20b, figs. 19-27; plo 21, fig. 19. 

Lenticulina crepidularis (ROEMER) - BlRTENSTEIN & BRAND, 1951, Valendis, 

p. 282, plo 5, figs. 106-108; pI. 16, figs. 19-20; pI. 17B, fig. 8; 

pI. 19B, figs. 55-56. 

Lenticulina crepidularis (ROEMER) - BETTENSTAIDT & WICHER, 1955, Teth1"s 

& Boreal, p. 504, pI. 4, fig. 32. 

Lenticulina (Astacolus) crepidularis (ROEMER) - BlRTENSTEIN, 1956, 

Hauterive, p. 515, pI. 1, figs. 14-16. 

Lenticulina (Astaco1us) crepidularie (ROEMER) - BAR'l'ENSTEIN, BETTENSTAEDT 

& BOLLI, 1957, Trinidad, p. 29, plo 3, fig. 55; pI. 4, figs. 82-83. 

Lenticulina (As tac o Ius ) tricarine11a (REUSS) - BlRTKNSTEIN, BETTENSTAmT 

& BOLLI, 1957, Trinidad, p. 30, p1. 3, fig. 56; pI. 4, figs. 84-85. 

P1anularia crepidularis ROEMER - 5ZTEJN, 1958, M. Poland, p. 23, fig. 44. 

Lenticulina (Planularia) crepidularis (ROEMER) - zmLER, 1961, Hauterive, 

pp. 34-37, pI. 8, figs. 1-4. 

Lenticulina (P1anularia) crepidularis (ROEMER) - BARTENSTEIN & 

BETTENSTAIDT, 1962, Marine Unterkreide, p. 260, plo 36, fig. 7. 

Planularia crepidularis (ROEMER) - SORGENFREI & BUCH, 1964, Denmark, 

p. 122, p1. 1, fig. 4. 

Material a One thousand, two hundred and seven specimens. 

Dimensions of figured speciJnens: 

Figure 1 HU.24.c.16 
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Length 

ligurc 2 HU.24.C.17 0.666 nun 

Figure 3 HU.24.c.18 1.300 mm 

Figure 4 HU.24.c.19 1.430 mm 

Figure 6 HU.24.c.20 1.310 mm 

Figure 7 HU.24.c.2l 1.040 nun 

Figure 8 HU.24.c.22 1.040 mm 

Descr;ption: Test free, much compressed with near~ parallel sides; 

initial~ coiled, involute, later becoming uncoiled. In the uncoiled 

portion the chal'nbers are in a straight or curving series. In complete-

~ coiled individuals there are six to eight chambers in the last whorl 

whilst in the uncoiled forms ten to twelve ~ be visible. The 

chambers in side view are low and broad, wedge shape, tapering towards 

the proloculus, at first curving but later becoming straighter. 

Sutures distinct, limbate and raised considerabl7 above the surface of 

the test. These sutural ribs may be either robust or extremelY 

delicate, and may meet the periphery tangentially, fUSing to form a 

thickened peripheral margin. In the initial coiled portion the sutures 

do not meet at the centre. The periphery is smoothly curving, carinate 

and frequently has three distinct keels. The apertual face is smooth 

with a radiate aperture, on a small neck, at the peripheral angle. 

Alternation of generations: Two generations have been observed with the 

microspheric form coiled throughout and the megalospheric form uncoiling. 
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Variationz This species shows a wide range of variation, principally 

in the degree of coiling. This is illustrated in the accompanying 

text-figure of individuals from a sample taken from bed LBW. In 

addition considerable differences occur in the size and shape of the 

test and also in ornamentation. The peripheral margin of the form in 

figure 7 ~ a normal keel in the earlier portion but on the last three 

chambers the keel is not continuous and twists to almost joining the 

sutures. An extreme variant is shown in plate 22, figure 6, which has 

an wnbilical area similar to L. wisselmanni. This specimen is very close 

to one figured by Bartenstein, Bettenstaedt & Bolli (1951, pI. 3, fig.5). 

Remarks: Ienticulina (Planularia) crepidularis is a very common species 

in the Lower Cretaceous throughout Europe, North America, Trinidad and 

North Africa. It also occurs in the Jurassic where it is usually 

referred to as Ienticulina (Planularia) tricarinelia REUSS. 

Occurrence: D2, Dl, Cll, CI0, C9, C6, CS, C4, C3, C2, Cl, LB6, LBS, 

LB4, LB3, LB2. 

Ienticulina (Saracenaria) bronnii (ROCM£R' 

Plate 8, figures 7 - 12. 

Planularia brorurl.i ROEMER, 1841, Kreidegeb., p. 97, pI. 15, fig. 14. 
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Cristellaria bronni ROEMER - REUSS, 1863, Hils u.nd Gault, p. 70, p1. 7, 

fig. 13. 

gristellaria bronni ROEMER - CHAPIlN, 1894, Folkestone, p. 649, p1. 9, 

fig. l2-1.3. 

Cristellaria D95 - HECHT, 1938, Unterkreide, p1. 22, figs. 21-22. 

Cristellaria D82 - ~HT, 1938, Unterkreide, pI. llb, figs. 64-77. 

umtieulina (Saraeenaria) bronnii (Rcm!ER) - BlRTENSTEIN & BRAND, 1951, 

Valendis, p. 290, pI. 6, fig. 148. 

lA:lnticulina (Saracenaria) bronnii (R~) - BlRTENSTEIN, 1956, Hauterive, 

p. 516, pI. 1, figs. 7, 12. 

Ienticulina (Saracenaria) ef. bronnii (ROEMER) - BlRTENSTEIN, BETTENSTAmT 

& BeLLI, 1957, Trinidad, p. 33, pI. 3, fig. 61. 

Saraeenaria bronnii (ROF.Mlm) - SZTEJN, 1958, Middle Polam, p. 35, fig. 77. 

Isnticulina (Saracenaria) bronnii (ROEMER) - BARTENSTEIN & BETTENSTAmT, 

1962, Harine Unterkreide, p. 257, pI. 36, fig. 3; pI. 38, fig. 3. 

Hateriall One hundred and. fifty-three specimens. 

Dimensions of figured specimensl 

Figure 7 

Figure 10 

HU.24.C.12 

HU.24.C.1.3 

Maximum Ulngth Maximum WidtJ 

0.566 mm 0.288 mm 

0.630 mm 0.270 _ 

Descriptionl Test free, robust, arcuate with the early portion COiled, 

later ch~~bers becoming uncoi1ed. The uncoi1ed portion is triangular in 
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transverse section with rounded angles. The chambers are distinct, 

infla ted and are nearly twice as broad as high. They increase in size 

qui te rapidly as added and the last chamber ma..Y be much larger and more 

inflated than the preceding one. The proloculum is followed by three 

to four COiled chambers which give rise to two to four chambers arranged 

in a linear series. The sutures are distinct, depressed, constricted, 

curved in the initial coiled portion but oblique and becoming straighter 

in remaining part of the test. The wall i8 calcareous, smooth and 

without ornamentation. The radiate aperture is at the peripheral 

angle and may be either produced on a very slight neck or be flush with 

the surface of the test. 

Variatiom Though some variation exists the total range is small. The 

degree of angulari~ of the test in cross-section is variable, &8 seen 

when f~ure 8 is coq>ared with figure li. The sutures are also variable 

in the amount they are depressed (figure 9 and figure 12). In figure 7 

the cnambers are seen to increase rapidly in breadth giving a test which 

diverges rapidly. 

Remarkst It is closeJ.y related morphologically to Lenticulina 

(Saracenaria) italica (Defrance) but is distinguished from it by the more 

rounded angles to the test. It has been recorded from Upper Valanginian 

to Lower ~ tian in Europe am from the Middle Barremian of Trinidad. 

162 



Occurrence: D1A, D6, DS, D4, Dl, Cll, C1, CS, C4, C3, C2, Cl, LB6, 

LB5, LB4. 

Ienticulina (Saracenaria) cf. jarvisi (Brotzen) 

Plate 1, figures 15 - 22. 

Astacolus jarvisi BROTZEN, 1936, Senon, p. 51, pl. 3, fig. 5; text 

fig. 11. 

Ma teria1a Ninety specimens. 

Dimensions of figured specimensa 
Length 

Figure 15 HU.24.C.3 0.504 mm 

FiglU'e 11 HU.24.c.4 0.954 mm 

Figure 21 HU.24.C., 0.846 mm 

Description. Test fairly large, elongate with an early coiled portion 

which is umbonate. Later chambers uncoiled and the test becoming 

tri~ar in transverse section. The early coiled portion has up to 

six chambers followed by five or six in a gently curving, uncoiled 

series. The sutures are distinct, limbate, raised above the surface, 

radial and curved initially, oblique and curved later, reaching down 
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towards the umbonal area. Apertual face may be depressed and the 

sides thickened, triangular in shape. Aperture radiate, at the outer 

peripheral angle. 

Variation I Tnis occurs in the size of the test, the degree of coiling 

am the breadth of the test across the apertual face. 

Remarks I Brotzen (1936) described this species frOM the Senonian of 

Sweden and ,he Speeton for:ns appear to fall within the width of variation 

which he described, tno'J.,:;:-:' the sutures seem to be more elevated than 

those illustrated by 3rotzen. No identical speciMens have been seen in 

the extensive collections of Lower Cretaceous foraminifera housed at 

Frankfurt, Hannover or Celle though oettenstaedt (personal discussion) 

has suggested that it may be an ancestral form of the Barremian species 

Ienticulina forticostata 3ettenstaedt. The chambers in the uncoiled 

portion of this latter species are arranged in a linear series rather 

than a gently curving one. Lenticulina i talica (Defrance) described 

from the Italian Pliocen~ is moryhologically very close to this species 

but is not 50 well coiled and the ch~mbers do not reach down towards the 

axil!! of coiling. Cristellaria navicula d 'Orbigny is closer coiled and 

ha~ not the thick, elevated sutures. Cristellaria triangularis d 'Orbigny 

also fror. the Cretaceous of to'rance is similar in side View but hu a 

smaller initial coil and a more triangular cross-section. 

There are .any species that couln be compared with the form described 

here but tnie only reflects the COtTt""lOn tendency for Various species of 



Lenticulina to become uncoiled and assume a triangular cross-section at 

various stratigraphical levels. 

Occurrence: D6, D5A, D4, D2, Dl, CIO, C9, CB, C7, C5, C4, C3, C2, 184. 

Lenticulina (Saracenaria) valanginiana Bartenstein & Brand 

Plate 7, figures 23 - 2B. 

Isnticulina (Saracenaria) valanginiana OlRTENSTEr~ & BRAND, 1951, 

ValendiE, p. 291, pI. 13, fiRS. 3611-365. 

Materials Forty-four spec1..-nens. 

Dimensions of figured specimens I 
Isngth 

Figure 23 HU.24.C.6 0.450 mm 

Figure 26 h1J.24.C.7 0.630 mm 

Descriptionl Test free, elongate and subtriangular in cro5s-section. 

The initial part is coiled but soon becomes uncoiled. The smooth 

globular proloculus is followed by two or three close coiled chamber! 

and then by three to five chambers in a rectilinear series. The 

cha:noers, which are t.ria.JW:ular in section, are slio:htly inflated, 

broader than high and increase rapidly in breadth as added. The face 



and two sides of the ilxiividual chambers are all approximately equal in 

breadth; the two side faces of the test may be slightly concave. The 

angles of tne test are sharp and keeled. Sutures are distinct, 

depressed, inclined and gently curving on the uncoiled portion of the 

test but tend to be indistinct on the initial coiled portion. The 

ornament consists of three well defined keels at the angles and distinct 

fine ribs crossing the chambers and sutures. On the side faces two ribs 

originate near the proloculum and continue to the apertual margin. They 

~ converge towards the aperture as in the figured specimen (fig. 23). 

The apertual face has two to three ribs extending the whole length of the 

test. The aperture is radiate at tne peripheral angle and on a small 

neck. 

Remarkss It differs from Saracenaria spinosa Eichenberg in having fine 

ribs and less prominent keels; from Lenticulina (~.) bononiensis 

(Berthelin) in its smaller planispirall,y coiled initial portion. 

Bartenstein & Brand recorded this species in the Mittel Valendis 1 and 2 

of north-west Germany. 

Occurrences D7, D6, D4. 
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Lenticulina (Vaginulinopsis) humilis praecursoria Bartenstein & Brand 

Plate 7, figures 12 - 14. 

Lenticulina (Vaginulinopsis) humilis praecursoria BARTENSTEIN & BRAND, 

1951, Valendis, p. 287, pI. 5, figs. 126-127. 

Haterial: Seventeen specimens. 

Dimensions of figured specimen: 

Figure l2. HU.24.C.2 Length 1.040 mm 

Descriptions Test free, robust, elongate, arcuate, and oval in cross-

section. Early portion coiled becoming uncoiled later with four to six 

chambers in a gently curving series; chambers broader than high. 

Sutures in coiled portion radial but in the uncoiled portion are distinct, 

curved, limbate, raised slightly above the surface of the test. Wall 

calcareoWJ vi t.ll a smooth sur':ace. Aperture radiate, at the peripheral 

angle. 

Remarks: Bartenstein and Brand described this subspecies from the ~1iddle 

and Upper Valanginian of XCllrth-west Germany. It differs from I.enticulina 

humilis (REUSS) in having less prominent sutures, a less compressed test, 

and a rounder not so tapering }:roximal portion. The specimen figured 

here is fro:1 the Lower Barremian (LE!!). 

Occurrence~ Dj, D4, D2, Dl, CS, Ch, Cl, L'-l5, La4, LB3. 
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Genus CITHlRINl. d'Orbigrv, 1839 

Type species Vaginulina (citharina) strigillata Reuss 1846 

D'Orbigny's original description of the genus (1839) is (transl.) 

"Test free, regular, equilateral, elongate to triangular, strongly 

compressed, straight or arched. Chambers narrow, super~osed without 

overlapping, alw~s very oblique after the initial globular proloculus; 

last chamber truncate. Aperture rounded, marginal, at the angle of 

the test." 

l~ie (1938) emended d'Orbigny's original description emphasising that 

Citharina never has an initial coiled portion. 

Though the genus was described by d'Orbigrv in 1839, he did not name or 

illustrate any species. Marie (1938) designated Vaginulina striatula 

Roemer, 1842 as the ~e species of the genus but this could not be 

accepted under the Rules of International Zoological Nomenclature as 

!. striatula was not published in connection with Citharina. Loeblich 

and Tappan (1949) designated Citharina strigillata Reuss as the type of 

the genus stating that "this was the first species so referred". E1Us 

and Messina point out that this is not true as it is preceded (Reuss 

p. 106) by Vaginulina (Citharina) costulata (Roamer); however, the 

designation by Loeblich and Tappan now stands. 

The genus is a difficult one to deal with as it so closely resembles 

Vaginulina and the ornament of both is very variable. Ci tharina can 

usu.ally be distinguished by its more oblique chambers and sutures J the 

degree of cOl'fllression and often its stronger ornamentation. Its range 
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is Lower Jurassic to Lower Eocene thougb is often regarded as a typical 

Cretaceous genus. 

Citharina acwninata (REUSS) 

Plate 12, figures 3-4 

Vaginulina acuminata REUSS, 1863, Hils und Gault, p. 49, fig. 1. 

Vaginulina acuminata REUSS - EICHENBERG, 1933, Barreme, p. 187, pI. 23, 

fig. 11. 

Vaginulina acuminata REUSS - EICHENBERG, 1935, Unterla-eide, pI. 8, fig. 7, 

Vaginulina D9 HEX;HT, 1938, Unterkreide, pI. llb, fig. 96-97; pI. 9a, 

fig. 48; pI. lOb, fig. 95-98; pI. 12a, figs. 50-51; pI. 12b, figs. 96-

98; pI. 13a, figs. SO-52. 

Vaginulina D 19 - ~HT, 1938, Unterla-eide, pI. 14b, figs. 46-47; pI. 

15a, figs. 94-95; pI. ISb, figs. 62-64. 

Citharina acuminata (REUSS) - fWtTENSTEIN, BETTENSTAEI>T & BOLLI, 1957, 

Trinidad, p. 39, pI. 7, figs. 159a, b. 

Citharina acuminata (REUSS) - BARTENSTEIN, 1959, Hauterive, p. 464, pI. 23, 

fig. 2. 

Citharina acuminata (REUSS) - BlRTENSTEIN & BE'l"'l'm5T.l.IDT, 1962, Marine 

Unterkreide, p. 271, pI. 38, fig. 13. 

Naterialt One hundred and eighty-seven specimens. 



Dimensions of figured specimens. 

Figure 3 

Figure 4 

HU.26.C.5 

HU.26.c.6 

Length 

0.990 mm 

1.950 mm 

Description: Test free, tri~~ular in outline, compressed, elongate, 

slender, delicate. Dorsal edge is straight whilst the ventral margin 

is convex. The test tapers both proximally and distalJy with the 

greatest width at about the mid-point of the test. The angle of 

divergence of the margins from the proloculus is rather variable though 

generally is about 15 degrees. The chambers are broad but very low, 

oblique and in a straight series. Sutures strongly oblique, straight, 

flush with the surface and usually obscured by the ornament. The wall 

is ornamented by six to nine closely spaced longitudinal ribs which 

diverge from the proloculus and e>..-tend without interruption over the 

entire length of the test. The aperture is radiate, on a sub-cylindrical 

neck at the dorsal angle. 

Variations This species, apart from the rib pattern, exhibits little 

variation. 

Remarks, Citharina acuminata was first described fro. the Upper Hile 

clay of Germany and has since been recorded from Holland, Trinidad and 

~laska. In north-west }ermany it ranges from the Upper Hautarivian to 

Lower Albian but is fOWld most frequently in the Barremian. At Speeton 



it occurs in the U}per C and Lower B beds. It differs from Vaginulina 

strigillata Reuss in having a more slender delicate test and ribs which 

are continuous over a large proportion of the test. 

Occurrences C3, C2, Cl, 106, LB5, 104, LE3, LB2, LEl. 

Citharina cf. discors (Koch) 

Plate 10, figures 5-7. 

Plate 11, figures 1-2. 

Vaginulina discors KOCH, 1851, Hilsthon, p. 172, pI. 24, figs. 1-2. 

Vaginulina discors KOCH - REUSS, 1863, Hils und Gault, p. 50, pI. 3, 

figs. 10-l2. 

Vaginulina ~ EICHENBERG (non Reuse) - EICHENBERG, 1932, Unterkreide, 

pI. 3, fig. 8. 

Vaginulina sr. EICHENBERG, 1935, Unterkreide, p1. 9, fig. 6. 

Citharina cf. discors (KOCH) - HA.:UE, 1933, Cretace, p. 96, pI. 8, fig. 10. 

'laginulina D32 HECHT, 1938, Unterkreide, pI. 16b, fig. 89. 

Citharina discors (KOCH) - rwtm;STEm & BRAKD, 1951, Va1endis, p. 297, 

p1. 7, fig. 176. 

r,jtharina discors (KOCH) -::lA 'I'E:~TEn. &. BE'I"miSTAIDT, 1962, Marine 

Unterkreide, p. 254, pI. 36, fi~. 1. 
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Materials Seventy-nine specimens. 

Dimensions of figured specimens: 
Length Maxi.mum width 

Figure 5 HU.25.C.13 2.340 mm 0.900 mm 

Figure 6 HU.2.5 .C.14 1.560 mm 0.594 nun 

Figure 7 HU.25.c.15 1.950 mm 0.702 mm 

Figure 1 HU.25.C.19 1.900 mm 0.910 nun 

Description: Test free, large, elongate, much compressed, parallel 

sided. The outline of the test is subtriangular. The chambers are 

low and broad, gently curving and extending nearly to the base proximally. 

The chambers increase rapidly in breadth but only very slightly in height; 

they number between twelve and fifteen. The elliptical proloculus may 

sometimes be drawn out into a short spine. Periphery may be lobate where 

the chambers fail to extend to the base. Sutures distinct, oblique, 

slightly curved with the convex side towards the aperture. They are 

flush with the surface or depressed and may be obscured b,y longitudinal 

costae. The main ornament consisk of two to four strong costae which 

stand up well from the surface of the test and cross the sutures without 

interruption. They are concentrated close to the apertual margin and 

rum from the proloculus to the final chamber. A second, minor sat of 

costae, ten to seventeen in number, consists of short, rather weak, 

costae whicn may cross a couple of chambers, but more usually are inter-

rupted. at the sutures. These weaker costae are best developed near the 
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inner margin. Aperture radiate, terminal, and on a short neck. Wall 

calcareous • 

Variation: Minor variation occur in both orna~nt and outline of the 

test. The outline ~ vary from subtriangular to subrectangular. Two 

generations have not been recognised. 

Remarks I This species with its two sets of strong and weak costae is 

quite distinct from any other members of this genus at Speeton. German 

workers cor~ident~ regard this form as Citharina discors Koch though 

the type figure shows a differing ornament. The present author has 

designated this form as C. cf. discors due to the fact that in C. discors 

sensu stricto, though the costae running parallel to the dorsal margin 

are the same, the secondary set of costae are strongly arcuate. The 

species differs from Citharina cf. discors (Koch) var. gracilis Marie in 

that the proloculus is not so elongated and drawn out. Citharina 

d' orbigrur differs from ei tharina discors in its greater number of costae 

and their strong divergence. The form illustrated as fig. 6 shows 

similarities to £. d'orbiggr in the divergent nature of the costae from 

the proloculus. The range of £. discors in N.W. GermaIV is froll 

Valanginian to Lower Barremian but it only occurs in any number in the 

Upper Hauterivian. 

Occurrence. D61(?), D2E, ,:;5, Ch, C3, C2, Cl, LB5, 18h, La3. 
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Ci tharina harpa (Roemer) 

Plate 10, figures 1-3 

Vaginulina harpa - ROm,ma, 1841, Kreidegeb., p. 96, pI. 15, fig. 12. 

Vaginulina dunkeri KOCHI, 1851, Hilsthon, p. 172, pI. 24, fig. 3-4. 

Vaginulina harpa ROEMER - REUSS, 1863, Hils und Gault, p. 51, pI. 4, 

figs. 5-7. 

Vaginulina paucicostata - REUSS, 1863, Hils und Gault, p. 52, pI. 4, 

fig. 8. 

VaginJilina incrassata - REUSS, 1863, F.ils und Gault, p. 52-53, pI. 4, 

fig. 9. 

Vaginulina harpa ROEHER - EIChENBERG, 1934, Hauterive, p. 177, pI. 14, 

fig. 7. 

Vaginulina ~ ROEt1ER - EICHENBERG, 1935, Unterkreide, pI. 9, fig. 4; 

pI. 12, fig. 7. 

Vaginulina D 24 - HECHT, 1938, Unterkreide, pI. 18a, figs. 93-96; pI. 18b, 

figs. 125-127. 

Vaginulina D 32 - HECHT, 1938, Unterkreide, pI. 15a, fig. 97; pI. 15b, 

fig. 61; pI. 16b, figs. 87-90; pI. 17b, figs. 49-53. 

Citharina pausicosta (REUSS) - BARTENSTElli & BRAND, 1951, Valendis, 

p. 299, pI. 8, figs. 184-185. 

Citharina harpa (ROEl-lER) - BL'lTEHS'IEIN, 1956, Hauterive, p. 518, pI. 2, 

figs. 27, 29-30. 

Citharina harpa (ROEMER) - ZIDLER, 1961, Hauterlve, p. 43, pI. 8, figs. 

15-16. 
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Citharina harpa (ROEMER) - BARTENSTEIN & BE'l'TENSTlIDT, 1962, Marine 

Unterkreide, p. 259, pI. 38, fig. 7. 

Material, Three hundred and sixty-two specimens. 

Dimensions of figured materialz 
u,ngth Maximum Yid th 

Figure 1 h'U.2S .C.9 2.080 mm 0.910 mm 

Figure 2 HU.2S.C.10 2.600 DIll 1.040 nun 

Figure 3 HU.2S.C.ll 2.080 mm 0.910 nun 

Descriptiona Test free, robust, subtriangular in outline, much compressed. 

Dorsal margin gently convex, ventral margin strongly convex and may be 

slightly lobulate. Widest part of the test at, or slightly above, the 

mid-point though occasionally just below the mid-point. '!'he dorsal 

margin has a prominent thin keel. Chambers numerous, broad, narrow, 

parallel sided, curved, varyL'1g in breadth but the height remaining 

constant. Chambers curve gently from the ventral margin to a much 

higher position on the dorsal margin. Proloculus spherical or 

elliptical, sometimes with a short spine. Sutm-es limbate, flush with 

the sm-face and oblique, usually obscured by ornament which consists of 

ten to siJcteen strong, thin ribs which run parallel to the dorsal 

margin, are equidistant and extend the whole length of the test. 

Occasionally Short costa ~ be intercalated between the main ribs 

distally. Aperture terminal, marginal, radiate and on a short neck. 
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Variationa Shows variation in shape and in the ornamentation. The 

costae vary in number and in overall pattern due to the intercalation 

of additional costae in some individuals. 

Remarks: In N. W. Ger!llaIlY this species ranges from Upper Valanginian 

to the Hauteri vian/Barremian boundary, and has a similar distribution at 

Speeton. 

Occurrence: D2D, D2C, Dl, Cll, ClO, C9, C8, C7, c6, C5, C4, C3, C2, Cl, 

186, 185. 

Citharina pseudostriatula Bartenstein & Brand. 

Plate 11, figures 8-10, 14-15. 

Vaginulina harpa BL1.TENSTEIN &.: 3IWID (non ~OEMm), 1936, Lias und Dogger, 

p. 163, pI. 14B, fig. 7. 

Citharina pseudostriatula Bl.1TENSTETIi & BRAND, 1951, Valendis, p. 298, 

pI. 7, fig. 182; pI. 1~, fig. 339; pI. lSD, figs. 18, 20. 

Citharina pseudostriatula aAl1TEt~STEIN& BRAND - SZTEJN, 1958, l1iddle 

Poland, p. 33, figS. 70a, 70b. 

Material: EiGh~-nine specimens. 



Dimensions of figured ~ecimens: 
Length Maximum width 

Figure 8 HU.25.C.22 1.560 nun 0.540 mm 

Fieure 9 HU.25.C.23 0.810 mm 0.432 mm 

ligure 10 HU.30.C.l 0.828 nun 0.432 mm 

.?ieure 14 HU.25.C.27 0.936 nun 0.414 mm 

Figure 15 HU.26.c.l 1.040 mm 0.396 mm 

Descriptionz Test free, small, triangular in outline, compressed with 

straight or gently curved, dorsal margin and convex ventral margin. The 

globular proloculus is followed by six to twelve curving chambers, with 

limbate, flush, inclined sutures. Both the chambers and the sutures are 

usual~ obscured by the ornament which consists of longitudinal costae. 

These are parallel to the ventral and dorsal margins and bifurcate 

distally; up to 18 costae cross the last chamber. The angle of 

divergence of the margins from the proloculus is between thir~ and 

forty degrees and the test is broadest nearer the apertual end. 

Aperture radiate, marginal at the dorsal angle and may be on a small 

tubular extension. 

Variation: The outline of the test is variable from triangular to 

curving triangular. The specimen illustrated as figure 15 has a curved 

initial portion and is more elongate than typical members of the species. 

Dimorphism has not been recognised. 
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Remarks a This species is morphologically very close to Ci tharina 

rudocostata but differs from it in having bifurcating ribs. The 

stratigraphic range is similar to Citharina rUdocostata. 

Occurrence a D1A3, D6, C8, C2, The majority of the specimens occur in 

D6. 

Citharina rudocostata Bartenstein & Brand 

Plate il, figures il-13. 

Vaginulina harpa MlCF ADYEU (non ROEMER) - HACF ADYEl'~, 1935, Jurassic, 

p. 12, pl. 1, fig. 8. 

Citharina rudocostata B1H.TEN'STEIN & BRlND, 1951, Valendis, p. 299, pl. 1, 

fig. 183; pl. 12a, fig. 340; pl. 14c, figs. 13-15. 

Citharina rudicostata BARTEISTEIN & BRAND - SZTEJN, 1958, Middle Poland, 

p. 32, fig. 69a, 69b. 

Material. Thirty-three specL118ns. 

Dimensions of figured specimensa 

t'igure 11 

Figure 12 

HU.25.C.24 

h1T. 25 • C • 25 

1 ')b 

Length 

0.864 mm 

0.846 nun 

Haximwn width 

0.324 nun 

0.252 nun 



h'U.25.C.26 

length 

0.882 mm 

Maximwn rid th 

0.414 nun 

Descriptionz Test free, small, compressed, elongate, triangular in 

outline with widest part near the apertual end. Angle of divergence 

of the margins from the proloculus is very small; in some specimens 

they are parallel. The globular proloculus is followed by five to seven, 

low, broad, inclined chambers with flush, oblique sutures. The chambers 

and sutures are normally obscured by the ornament which consists of about 

six or seven longitudinal ribs extending from the proloculus to the 

apertual margin. The dorsal and ventral margin also has one longitudinal 

rib. The aperture is radiate, marginal , at the dorsal a.ngle. 

Remarks z This species is ver,{ similar to Ci tharina pseudostriatula 

!3artenstein :.. Brand wrllch differs in being sli~htly more elongate and 

having dicnotomising costae. With more specimens a stuqy of the 

variation ;ni,:;ht reveal that these two species are synonymous. In N.W. 

}ermany this species raIlges from upper Dogger to Upper Valanginian. 

Occurrence: D6I, D6, D2, Dl, isolated specimens in C9, C2. 



Citharina seitzi Bartenstein & Brand. 

Plate 10, figure 4. 

Vaginu1ina D27 - HECHT, 1938, Unterkreide, p1. 19a, figs. 87-90. 

Vaginulina D 35 - HECHT, 1938, Unterkreide, p1. 24, fig. 131. 

Citharina seitzi BARTEHSTETI1 & BRAND, 1951, Valendis, p. 296, p1. 7, 

figs. 171-172. 

Cithar1na seitzi BABTENSTEIN & BRAND - SZTEJU, 1958, p. 31, fig. 66. 

Ci tharina sei tzi BARTENSTEnr &: BRAND - BARTENSTEIN & BE'ITE:1STAIDT, 1962, 

l1a.rine Unterkreide, p. 261, p1. 35, fig. 15. 

Nateria1z Three specimens. 

Dimensions of figured specimen: 
Isngth (broken) Maximum width 

Figure 4 HU.25.C.12 1.560 mm 0.594 mm 

Description! Test free, elongate, triangular in outline, much compressed. 

The proloculus is oval, with numerous costae, and is followed by nine 

broader than high chambers which are obscured by the dominant ornament. 

The ornament consists of eleven, longitudinal rather irregular costae on 

each side which cross the entire length of the test. These longitudinal 

costae diverge s1ight~ from the pro1oculus. A second set of costae 

parallel to the sutures join the main costae giving an irregular reticulate 

pattern of ornament. This reticulation encloses rectangular areas which 
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are about twice as long as wide. The ventral margin is convex and the 

dorsal margin straight or weakJ,y convex. Longi tudinal costae are 

continuous along the peripheral margins. The aperture is terminal at 

the dorsal angle. 

Remarks I The figured specimen has been con;>ared with the holotype in 

the Senckenberg Museum (S!:F 3451) and compares very closel,y. In 

3€rmany it is regarded as a good zone fossil occurring in the Upper 

Valanginian and Lower Hauterivian. It has been recorded from N. W. 

1ermany, Switzerl~~, Poland and Western Russia. 

record from Jritain. 

This is the first 

Occurrence: D2D. 

Ci tharina sparsicostata (Reuss) 

Plate 10, figures 8-14. 

'laginullna 5i'arsicostata HEUSS, 1863, Hila und Gault, p. 50, pl. 4, fig. 4. 

Vaginu.li.na S})arsicostata :oom - CfW>H~N, 1894, Folkestone, p. 426, pl. 8, 

fig. 12. 

Vaginulina wageri E1CHE;8~J, 1934, Hauterive, p. 178, pl. 15, fig. li. 

1aginullna cf. crist~::arioide~ REUSS - EICHENaERG, 1935, Unterkre1de, 

a; 1. ;', f is;: • ). 
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Vaginulina wageri EICHENBERG - EICHENBERG, 1935, Unterkreide, pI. 9, 

fig. 7. 

Vaginulina D26, 28, 25 HECHT, 1938, Unterkreide, pI. 21, fig. 1-6. 

Citharina sparsicostata (REUSS) - 3ARTENSTEIN & BRAND, 1951, Valendis, 

p. 297, pI. 7, figs. 173-175; pl. 1913, fiGs. 45-46, 57. 

Citharina sparsicostata (REUSS) - BARTENSTEIN & BETTE.~TAEDT, 1962, 

}~ine Unterkreide, p. 263, pI. 35, fig. 16. 

Hateriall Fifty-five specimens. 

Dimensions of fi~ured sEecimensl 
JBngth Maximum width 

Figure 8 hlJ. 25 • C • 16 1.820 mm 0.612 mm 

Figure 10 HU.25.C.17 2.730 mm 1.170 mm 

Figure 11 HU.25.C.18 1.950 nun 0.910 mm. 

Descr;ptionl Test free, large, Much compressed, triangular in outline, 

general~ broadest towards the initial end. Dorsal margin typical~ 

with a strong keel usually extending from the proloculus to the aperture 

but better devel0.ped proximally. Dorsal edge nearly straight, ventral 

margin strong~ convex; divergence of margins from the proloculus is 

between 40 to 60 degrees. Proloculus oval, followed by up to sixteen 

chambers which are low am broad, and curve downwards towards the ventral 

margin. Sutures limbate, flush w1 th the surface and sometimes 

obscured by the ornament. Ornament consists of numerous costae which 
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ma.:y be short and confined to one or two chambers or lIIS3" sometimes be 

continuous over a number of chambers. Costae are weak or absent on 

the last chamber and often weaker nearer the ventral margin. 

protruding at the dorsal angle. 

Aperture 

Variations The species appears to have a wide range of variation in 

shape and ornament. The specimen figured as no's. 11-14 is very 

tY}.Jical of this species an:':' co~ares very closely vi th forms from the 

Qerman Cretaceous. The for~ illustrated as fig. 10 is not so typical, 

as in this specL~en the ribs are becoming more continuous. 

H.emarkSI Citharina criste11aroides (Reuss) differs from this species in 

having s1i~htly inflated cha.~bers, and much weaker, more regularly 

spaced, ornament which tends to be confined to the chambers. 

Occurrence: D2D, D2C, D1, CII, C9, C8, CS(?). 

~itharina strieillata (Reuss) 

l'la·e 12, figures 5-8 

Vaginulina (~itha.r~) strigil1ata ;r;t:ss, 1846, 3ehaischen Kreide, p. 106, 

~l. 2/.., r1~. 9. 
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non Vaginulina strieillata REUSS - CUSHl'AN, 1930, Upper Cretaceous, p. 26, 

pI. 4, figs. 1, 9, 10. 

Hateria1: Three spec~ns. 

Dimensions of figured ~eci."lenst 
length Maximum Yid th 

ligure .5 HU.26.C.7 1 • .560 nun 0.360 mm 

Fip;ure 7 EU.26.C.8 2. 730 mm 0.566 ITD1l 

Figure 8 HU.26.C.9 1.690 mm 0.396 mm 

Descriptiont Test elongate, slender, triangular in outline, compressed. 

Dorsal margin straight, ventral margin convex, periphery rounded. 

Test tapers both proximallY and distally with the greatest width at or 

above the mid-point. The angle of divergence of the margins from the 

proloculus is between 1.5-20 degrees. Proloculus ovoid, drawn out, 

tapering. Chambers six to ten in number, are broad and low, oblique, 

straight, sli~htly L~lated, and increasing gradual~ in breadth and 

heir:ht as added. Sutures fairly distinct, straight or slightly curved, 

stron.:;ly oblique, flush witr. the surface or sli~ht1,y depressed. Wall 

orna:nented by nU;llero ..... s short costae Farallel to the mar~ins of the test. 

Aperture, radia te, i-ro:: uced at t.he dorsal angle. 

Hemarksl This form is ver:r close to 'iatainulina suturalis Cuehman but 

th~ s la ~.ter s}Jecies dU'f£'rs :'r, havin?, the ornaJ"lent confined to the 



sutures. From Citharina aCW1Jenata (Reuss) it differs in having a 

greater number of costae which are not so continuous, and in being 

larger and conspicuously broader. 

Occurrence ~ D6c only. 

r·:a, terial t Two spec i;"'1ens • 

Ci tharina s1-. A. 

l-late 11, figures 3-5. 

Di~ensions of figured ~ecirnent 

Figure 3 :T. 25. c.:::o 

Length 

2.~O mm 

~.aximum width 

0.846 mm 

:le:narks z 7i1is forM is si:nilar in shape to ~i.tharina laffittei Narie 

but dif:ers ir, i .. "" spare:~.y ol' orna..,entation. Its strong dorsal ribs, 

· .... it:. onl:r a vl3r:: few fine secon.:!ar-.r costae, place it close to Citharina 

discors ::och Out the c::>rsal keel is re:~i:,i~cer,t of Citharina 

!.i;;,.rs::costata :::~euss); clear'..,;! th'2 i'or- is trans: t ional betlOeon t.~e5e 

two ~: r~cies. 



Ci tharina Bp. B. 

Plate 11, figures 6-7. 

Haterial: One specimen. 

D:iJnensions of figured specimenl 

Figure 6 rX.25.C.21 

Length 

1.950 mm 

Maximum width 

0.990 mm 

Remarks: This specimen also falls between Ci thErina discors Koch and. 

Citharina sparsicostata (Reuss) though appears closer to Q. sparsicostata. 

It differs from £. discors in ornamentation and in having a dorsal keel. 

It is also close to £. pseudodiscors Khan but has fewer costae and lacks 

the slightly grooved ventral side. 

Occurrence: D2E. 
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Genus VAGDl'ULINA dlOrbigIl\Y 1826 

~e species Nauti1us 1egumen Linne 1758 

Vaginulina arguta Reuse 

Plate l2, figures 9-l2. 

Plate 13, figures 6-11. 

Vaginulina arguta REtm, 1860, Westfllischen Kreide, p. 202, p1. 8, 

fig. 4. 

Vaginulina arguta REUSS - REUSS, 1863, Hile und Gault, p. 47, p1. 3, 

fig. 13. 

Vaginulina eurynota REUSS - BURRCJiiS, SHERBORN & BlIIEY, 1890, Red Chalk, 

p. 559, p1. 10, fig. 9. 

'laginulina arguta REUSS - BURRCWS, SHERBORN & Blun, 1890, Red Chalk, 

p. 559, p1. 10, figs. 14-15. 

Vaginulina kochii RC®mR - CUSID1AN & lTEUNDER, 1930, (non Roemer), 

Texas, p. 1, p1. 1, figs. 1-9. 

Vaginulina arguta REUSS - EICHEi~"BERJ, 1933, Unterlcreide, p. 10, p1. 8, 

fig. 5. 

Vaginulina truncata HEmS - EICHEl~G, 1933, Barrema, p. 187, p1. 20, 

fig. 6. 

Vaginulina truncata RKUSS - KICHENBERG, 1935, Hauteri-re, p. 119, p1. 16, 

fig. 5. 

Vaginulina truncata REUSS - EICHElffiERG, 1935, Apt, p. 28, p1. 5, fig. 9. 

Vaginulina D31 ~h"T, 1938, Unterkreide, p1. 13&, figs. 55-56. 

Vaginulina koch.11 R<E1ER - TAfl.lN, 1943, Duck Creek, p. 500, p1. 80, 



figs. 17-18. 

Vaginulina arguta REUSS - .usERS, 1952, p. 85, pI. 5, figs. 1, 4, 6; 

text-figs. 12-15. 

Material, Two hundred and ninety-five specilEns. 

Dimensions of figured ~ec1mens: 
Umgth Maximum Width 

Figure 9 HU.26.c.10 0.702 DIll 0.486 IIIIl 

Figure 11 HU.26.c.11 1.5 60 IIIIIl 0.486 DIll 

Figure 12 HU.26.C.12 1.560 DIll 0.720 _ 

Figure 6 HU.26.C.18 3.250 IDIl 0.720 _ 

Figure 8 HU.26.C.19 2.730 l1li 0.630 JIIIl 

Description, Test free, medium Sized, compreesed, robust, triangular in 

outline with the widest part at, or abcmt, the mid-point. Dorsal 

margin straight or gently conTex; ventral margin ma;y be slightly 

lobulate. Peripheral margin flat and raised above the surface of the 

test. The spherical proloculus is followed by up to fourteen straight 

or gently curved, parallel sided cha!'I'1bers. The challlbers are broad aIXi 

low and increase rapidly in breadth as added but remain alm08t constant 

in height. They are obl1q'Je, high on the dorsal margin but extending 

low on the ventral margin. The sutures are li.'!lbate, raieed above the 

surface of the test, straight for the greater part of their length but 

curving prox::i.mal1y whero they Eet the ventral periphery. Wall 81aooth. 
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Aperture simple, terminal, at dorsal angle, on a small neck. 

Alternation of generationsa The microspheric form has a small proloculus 

followed by up to fourteen chambers; the dorsal margin ~ be strongly 

curved. The megalospheric proloculus is large, spherical and raised 

well above the surface of the test; it is followed by three to seven 

chambers. 

Remarks: This species has caused much confusion in the past; ma.Iij'" 

workers regard these forms as being Vagf%lulina kochii Roemer. Albers 

(1952) has shown that only smooth forms belong to this species and those 

wi th raised sutural ribs belong to Vaginulina arguta. Reuss. 

Occurrencet D2D, D2, Dl, Cll, C9, CB, C7, C6, C5, C4, C), C2, Cl, 185, 

LB4, LE3, LB2. 

Vaginulina complanata. (Reuss) var. perstriata Tappan 

Plate 11, figure 16. 

Plate l2, figures 1-2 

Vaginulina complanata (REUSS) var. perstriata TAPP.lN, 1940, Grqson, 

p. 108, pl. 16, fig. 25. 



Vaginulina comp1anata (REUSS) var. perstriata TJ.PPAN - TAPPAN, 1943, 

Duck Creek, p. 499, p1. 80, fig. 14. 

Citharina CO!1Jllanata (REUSS) var. perstriata (TAPPAN) - FRIZZELL, 1954, 

Texas, p. 94, pI. 11, fig. 3. 

Material: Thirty-four specimens. 

Di'Tlensions of fi&ured ~ecimens: 
Length Max:1.mum lAid th 

Figure 16 HU.26.C.2 1.026 mm 0.396 IIIDl 

Figure 1 HU.26.C.3 0.396 I1DIl 0.198 DIll 

Figure 2 HU.26.C.4 0.6l2 mm 0.306 DIll 

Description: Test small, cOl1l>ressed; dorsal margin curved, convex; 

ventral II&l'gin also convex but stronger than the dorsal margin. The 

extremely small proloculus, which has a small basal spine, is followed 

by up to eight gently curved chambers. They are s~htl.y inflated and 

curve strongly dOWDWards to the pro10culus on the 'Ventral side; their 

height remains aL'1lost constant. The sutures are distinct, depressed and 

meet the ventral margin tangentially. The surface is ornamented with 

nwaerous fine, oblique striations which cross both 8utures and chambers. 

Aperture radiate, terminal, at the dorsal angle. Wall calcareous. 

Reraarks: This subspecies was first described by Tappan from the Lower 

Cretaceous, Gr~son Formation of Texas. It differs from Vaginulina 



complanata var. complanata (Reuss) in having the small, but conspicuous, 

oblique and longitudinal striations. Zedler (1961) records the 

subspecies in the Upper Hauterivian of N.W. GerrnaIlY. 

Occurrences D6c, D6l, D2, Dl, C10, C7, C6, C5, c4, C3, C2, LB5, LB4. 

Vaginulina kochii Roemer 

Plate 13, figures 10-11 

iTaginulina kochii ROEMER, 1841, Kreidegebirges, p. 96, pl. 15, fig. 10. 

non Vaginullna kochii R~!ER - C1.6HMl.N & UEUNDER, 19.30, Texas, pl. 1, p. 1, 

figs. 1-9. 

Vaginulina kochii ROEMER - BlRTKNSTEIN & 3~'ID, 1951, Valerxiis, p. 293, 

pl. 6, figs. 159-159; pl. 17B, figS. 13-14. 

Vaginul1na kochil ROEMER - .i.LBERS, 1952, Barreme, p. 89, pl. 5, fig. 2J 

texWigs. 16-19. 

Vaginulina kochii RClEMlm - R<!1ER - BlR'I'ENSTEIN, BE'I"l'ENSTA.IDT & BOIJ.I, 

1957, Trinidad, p. )8, pl. 5, fig. 105; pl. 6, fig. 124. 

Vaginul1Jla ,ochii ~OEMER - 3l.~TENSTEIN & BE'rI'ENSTAmT, 1962, Marine 

Unterkreide, p. 261, pl. 36, fig. 5. 

l/.aterlala Two hundred and forty-seven specimens. 
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Dimensions of figured specimen. 

Figure 10 HU.26.C.20 

Isngth 

1.820 mm 

11aximum Width 

0.594 IIIIl 

Description a Test elongate, triangular, veT7 conpressed with the widest 

part at, or above, the mid-point. Dorsal margin straight or gently 

curved, ventral margin strongly convex and Itl.lq be lobulate. Peripheral 

margin flat, raised above the surface of the test forming a rim or 

border. The spherical proloculus is followed by up to fU'teen, 

strongly oblique, chambers; they are broad am. low, and increase 

rapidly in breadth though their height remains almost constant. The 

chambers are straight or gently curved ani not" inflated. The sutures 

are distinct, oblique, flush with the surface, straight for the greater 

part of their length but curving where they meet the ventral margin. 

The walls are smooth, generally without ornamentation though one or two 

specimens have been observed to have faint longitudinal striations 

crossing some of the chambers. Aperture Simple, at the dorsal angle on 

a very slight elongation. 

~lternation of generationsl The specimen figured is a rnicrospheric 

individual with a s:nall spherical proloculus followed by up to fifteen 

chambers. The initial three or four chartbers are more strongly curved 

and weakly coiled. The megalospheric form has a large spherical 

proloculu.e, fewer chambers and a rather robwst test; the initial 

chambers are straight and the proximal portion not so curved. 
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Remarks. This form is close morphologicalJ..y to VaginuliDa arguta Reuss 

but lacks the prominent ribs of this species. From Roamer's very 

small illustration of the type, it is not possible to determine the 

presence or absence of ribs and this has led to the confusion of this 

species with Vaginulina arguta. His description, however, sqs 

~thout lines standing outn. 

Occurrence I D2D, Dl, C10, C9, C8, C7, C6, C5, C4, C3, C2, Cl. 

Vaginulina riedel1 Bartenstein & Bram. 

Plate 13, figures 14-15. 

Vaginulina riedel1 BRAND, 1949 (nomen nudum) Dogger und Valendis, 

p. 345, text-£1g. 4-5. 

Vaginulina riedel1 riedel1 BlR'I'ENSTE1N & BRAND, 1951, Valendis, p. 295, 

plo 7, fig. 16$; plo 19a, fig. 31-32. 

Vagi.nulina riedel1 Bl.~TENSTEIN & BRAND - BlRTENSTEIN & BE'l"l'ENSTAIDT, 

1962, Marine Unterkreide, p. 262, plo 35, fig. 21; plo 38, fig. 4. 

Material a Tventy-fiT8 specimens. 

Dimensions ot figured speciMna 

Figure 14 HU.26.C.22 
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1.080 _ 

Max:iJIum width 

0.288 _ 



Descriptiont Test elongate, small, robust, narrow, rectangular in cross-

section. Large spherical proloculus is followed by four to seven, 

broader than high, oblique, slightlY inflated, parallel-sided chambers 

arranged in a rectilinear series. The peripheral angles of the test 

are acute and keeled. In cross-section the dorsal margin is straight 

and the ventral margin convex; the side faces are slightly concave. 

Sutures straight, oblique, slightly depressed. Proloculus ~ have some 

faint striations. Aperture at the dorsal margin on a Tery sJl&l.l neck. 

Wall smooth. 

Remarks I This species has only been recorded from N.W. Gerlll&I\Y where it 

is foWld in the Upper Valang1n1an. Bartenstein & Bettenataedt (1962) 

in describing the closely related form Vaginulina veigelti Bettenstaedt, 

suggested that it perhaps evolved from the Va!anginian speCies 

Vaginulina riedell Bartenstein & Brand but that no forms had been fown 

in the Hauterivian of Germany. This first record trom the Hauteriv1an 

is therefore important. At Spaeton it is mainly confined to the 

Hauterivian and does not occur in the Valanginian. 

Occurrence. C9, CS, C7, C4, C2, Cl, LB3. 



Vaginulina striolata Reuse 

Plate 12, figures 13-16 

Plate 13, figures 1-5. 

Vaginulina striolata REUSS, 1863, Hi1s und Gault, p. 46, pl. 3, fig. 7. 

Vaginulina striolata REUSS - CHAPMU, 1894, Folkestone, p. 425, pl. 8, 

fig. 10. 

Vaginulina gaultina BERT"riKLIN - CHAPMlN, 1894, Folkestone, p. 425, p1. 8, 

fig. 8. 

Vaginulina kochii RC»fER var. striolata REUSS - CUSHMlN & UBaNDER, 

1930, p. 4, pl. 1, fig. 10-16. 

Vaginulina kochii ROEMER var. striolata REUSS - UPU.l~, 1940, Ch-ayson, 

p. 110, pl. 17, fig. 5. 

Vaginulina kochii striolata REUSS - T.lPl'AN, 1943, Duck Creek, p. 501, 

pl. 80, figs. 19-21. 

Vaginulina striolata REUSS - BlRTENSTKIN & BlWID, 1951, p. 294, p1. 6, 

figs. 161-164. 

Vaginulina striolata REUSS - SZTEJN, 1958, Middle Poland, p. 29, 

figs. 59 a-b. 

Material I <me hundred and sixty-five specimens. 

Dimensions of figured spec1.lEnBI 

Figure 13 HU.26.C.l) 

17') 

Length 

1. 9S 0 DIll 

Haxi.rrnurt width 

0.720 II1II 



Length Maximum width 

ji'igure 15 HU.26.c.14 1.950 mm 0.6)0 l1li 

Figure 1 hlJ.26.C.15 1.820 mm 0.486 mm 

Figure 2 HU.26.C.16 1.560 mm 0.378 mm 

Fieure 4 HU.26.C.17 1.820 mm 0.540 mm 

Descriptiont Test elongate, subtriangular in outline, compressed, 

sides parallel. Dorsal margin nearly straight, ventral convex. Per i-

phera1 margin raised above the level of the wall. The spherical 

pro1oculus is followed by up to twelve, oblique, paralle1-sided chambers 

which mq be straight or gently curved, and often give rise to a 

lobulate ventral periphery. The sutures are distinct, 11mbate, raised, 

running obliquely from the dorsal margin down towards the ventral side. 

The angle between the dorsal margin and the suture is between thirty and 

fifty degrees. Ornamentation consists of longitudinal or oblique 

striations or costae which m.ay be confined to the chambers or crOBS both 

chamber and sutures. The aperture is terminal at the dorsal angle. 

Wall calcareous. 

Alternation of generationss Two generations are recognised each with a 

spherical proloculus but one much larger than the other. The dorsal 

Ill&l"gin of the megalospheric form always appears to be straight and its 

proloculus frequently has oblique ribs. 

Variations A very variable species in Size, outline and ornamentation. 
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The striations ~ be scarcely visible or very strong; they may be 

confined to the chambers or cross the sutures, breaking up the suture. 

Remarks z The species is very similar to Vaginulina arguta Reuss but 

differs in having the test ornamented with numerous costae. The 

specimen illustrated as figure 4 is very close to Vaginulina flexa 

Zedler; here the sutural ribs are broken dorsally by longitudinal 

striae. This new species of Zedler' s is probably only a variety of 

V. striolata. In N. W. Europe the species is foWld from the Upper 

Vala.nginian to llbian. 

Occurrence a D6l, D2, Dl, Cll, CIO, C9, CB, C7, C6, C5, C4, C2, Cl, LB6, 

W5, LB4. 
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Vag1nulina cf. angusti8sima ReUS8 

Plate 13, figures 12-13 

Vaginulina angustissima HElm, 1863, Hils und Gault, p. 45, pI. 3, fig. 3. 

Vaginulina angustissima REUSS - EICHF.NBERG, 1933, .l1bien, p. 10, pl. 3, 

fig. 4. 

Vaginulina angustissima REUSS - BICHBNBBRG, 1935, Unterkreide, pl. 4, 

fig. 11. 

Material: Two specimens. 

DilIensions of figured specimena 

Figure 12 HU.26.c.21 

Length 

1.300 _ 

Descriptiona Test free, co""ressed, subtrianguIar in outline, paralle1-

sided. Dorsal margin initiallY curved but later becoming straight, 

keeled; ventral margin convex. The emall globular proloculus is 

followed by eight oblique, parallel-aided chambers, which are straight 

or onlY very slightlY curved. Later chambers are distinct and !SlightlY 

inflated, but the earlier ones are obscured by ornament. Sutures 

depressed, distinct when not obscured by costae. Ornament consiat8 of 

longitudinal ribs which run parallel to the peripheral margina of the 

teat and initially cross a nWllber of chuabers without interruption but 

later tend to be confined to the chambers; they are stronge8t in the 
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early portion where they mask both chambers and sutures. Aperture 

terminal, at the dorsal angle. 

Remarkst Bartenste1n am Brand (1951) record y. er. angustissilla from 

the ¥d.ttel am Ober Valendis but their figured speci.llen has not the 

compressed parallel sides of the form illustrated here. The type 

figured by Reuss is a broken specimen, with the initial end missing; 

it is close to the Speeton speciJlens but +..he dorsal and ventzoal urgi.n8 

do not diverge so greatly. Reuss records it rarely from the lIiddle 

Gault of Hildesheim. 

Occurrence t n6D, n6C. 



Genus FRONDICuaRIJ. Defrance, 1826. 

Type specie. Renulina complanata Defrance. 

Frondicularia concinna Koch 

Plate 14, figures 1-4. 

Text-figures 

Frondicularia concinna KOCH, 1851, Hilsthon, p. 172, pI. 24, fig. 5. 

iondicularia concinna KOCH, REUSS, 1863, Hils und Gault, p. 54, pI. 4, 

fig. 13. 

Frondicularia quadrata CHAPMlN, 1894, Folkestone, p. 158, pI. 4, fig. 4. 

Frondicularia concinna KOCH - EICHENBERG, 1933, Unterkreide, p. 78, pl. 4, 

fig. 1. 

Frondicularia concinna KOCH - BICHENBERG, 1934, Hauterive, p. 181. 

Fromicularia eoncinna KOCH - EICHENBERG, 1935, Unterkreide, p. 181, pI. 9, 

fig. 1; pI. 10, fig. 2; pI. 11, fig. 14; pI. l2, fig. l2. 

Frondieularia D6 - HECHT, 1938, Unterkreide, pI. l8b, figs. 116-119. 

FroMicularia D7 - lm:HT, 1938, Unterkreide, pI. 17b, figs. 41-16. 

Frondicularia D9 - IS:HT, 1938, Unterkreide, pI. 13&, fig. 36. 

Frondicu.l.aria D20 - HEX;HT, 1938, Unterkrelde, pI. lOb, figs. 99-100. 

Frondicularia D22 - HllCHT, 1938, Unterkreide, pI. Ub, fig. 95. 

Frondicular1& conc:1nna KOCH - WI, 1950, libien, p. 31, pI. 2, fig. 22. 

Frondicularia concinna KOCH - BlRTKNSTEIN & BRAND, 19$1, Va1.neUs, p. 305, 

pI. 8, fig. 209-210. 

FroDdicu.l&ria ap. 1. - alRTENSTEIN & BRAND, 1951, Valendis, p. 307, pI. 9, 

fig. 217. 



Frondicularia sp. 2. - BlRTENS'l'EIN & BRAND, 19$1, Valendis, p. 307, 

pl. 9, fig. 218. 

l"rondicularia concinna KOCH - BlRTENSTEIN, 1956, Hauterive, p. 519, pl. 2, 

figs. 40, 47. 

Materialt One hundred and ninety-eight specimens. 

Dimensiows of tigured specimews (plate 14 only) 

length Maxi.muJI breadth 

Figure 1 HU.26.C.24 1.950 mm 1.560 DIll 

Figure 2 HU.26.c.25 2.730 DIll 1.820 DIll 

Figure 3 HU.26.c.26 1.430 mm 0.810 !Ill 

Figure 4 HU.26.C.27 0.990 JIDl 0.648 .. 

Descriptionl Test tree, much cOD:presl!led, heart shaped, diamond shaped 

or palmate. Proloculus spherical or ovate, uaually with one or mare 

ribs, often intlated above the surface of the test. Three to fourteen 

strongly equi tant chambers of nearly equal height but increasing rapidly 

in breadth. ChalIbers often slightly Wlatedj sutures distinct, 

depressed. The surface of the test is characteristically ornamented b.r 

nwneroU.! low longitm1.nal ribs which are usually interrupted at the 

suture. The spacing of these ribs tends to become much more uniform on 

the last two chambers. The aperture is terminal, radiate and produced 

on a short neck. Wall calcareous, finels' perforate. 
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liternation or Generations! The length of the test against the length x 

diameter of the pr010eulus has been plotted but no clear dimorphisM or 

trimorphism stands out. It is perhaps possible to s~ that three groups 

of pro1oculus size are shown, .00)8 - .0080.; .0110 - .0240 mm,'" and 

.0250 - .0430 1IUIl~ but these grade into one another and it appears that 

the size of the pro10culus does not give &qy clear indication of 

megalospheric or lllicrospheric individuals. In some rare forms, perhaps 

the m1crospheric generation, the proloculus is followed by an initial 

one or two chambers arranged in a planularian series. 

Variationl A considerable width of variation is seen in Frordicularia 

concinna though it is ma.inl.y confined to differences in shape and 

ornamentation. 

(a) Shape - this is extremely variable ranging from heart shaped to 

palmate. The length - breadth index of 113 specimens has been plotted 

graphically in the acc0Ili>arving text-.rigure and shovs a range trom 1.2 

to 2.1 with the optimum between 1.6 and 1.7. 

(b) Ornament - thie is the most variable character or Frorxiicularia 

conci.nn&. Koch' IS figure of the type specimen shows numerous s1l&11, 

strai~ht ribs or striae which are confined to each chamber and do not 

cross the sutures. I1 a large nUllber of speciJaens are studied the ribs 

are frequently seen to be arcuate rather than straight over very abort 

distances and to cross the sutures. When ribs cross a suture they are 

wsuall,y 'Yery veale at this point and are bett.r developed and more 

elevated at the l!lid point of 6,he ch&.'!\.~er. So_tiJles the ribe cross a 



Text - figure 

Frondicu.laria ooncinna Koch - .&in types of variation in oraament 
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number of the earlier chambers but in the d.iatal portion they are 

generally confined to a single chamber. In iIrlividua1s where the ribe 

extend continuously over a large part of the teet the rib number 

increues by the intercalation or other costae; it is extremely rare 

for ribe to branch. The ribs vary a lot in their etrength; there i8 a 

tendency for those on the early chantbers to be stronger than those on 

later ones, but in some individuals they II8IY be very weak am scarcely 

visible over the whole of the test. There is aleo a tendency for the 

ribs on the last two chambers to be IIOre uniformly epaced than on the 

ear lier ones. In some forms there ie a central zone of parallel ribs 

extending from the proloculus to the apertual margin aIXl this zone rtJq 

be slightly depresaed with the ribe not so prominent or eYen absent. 

In this sone the ribs, though finer, ~ extend over a greater number et 

chambers. When the ribe extend continuously over lIlOst of the test the 

chambers are obscured by the coetae, or alternatively, the fact that the 

chambers are not inflated allows the ribs to continue unbroken across 

tneJl. In Koch's original figure of this epecies the ribbing is seen to 

diverge from the proloculua; thia has been obaerved in a nUJllber of the 

epeci.'1I8ns froll Speeton and is shown in the accollp&l\Ying te.rt-figure. 

lA!tSB coaaonl,y, epeci.meM occur with a converg1..ng rib pattern. Ribs 

which originate on the prolocul~ commonly continue uninterrupted across 

a nWllber of c ha.:aber 8 • 

ReJu.rk8. rrond.1cularia str1giUat& Reuss differs from Frondicular1& 

concinna in havinp, • Itl"ea ter nUJllber of chaabers which are s-.ller and 



more delicate, very fine ribbing and a proloculus that is drawn out 

into a long spine. It will be seen from the accompanying histogram 

that in F. concinna the most frequent number of chambers is between five 

and nine. Chapman IS holotype of Frondicularia quadrata (Br. Mus. 

p .4823) is slightly crushed in the centre and is regarded here as a 

juvenile form of Frondicularia concinna. Another species which Chapman 

described from the Gault of Folkestone, Fron1icularia perovata, is alao 

very similar to Frondicularia concinna but the edge is grooved and the 

outline more ovate. Frondicularia cushmani Loeblich and Tappan from 

the Lover CretaceoUfi Was hi ta group appears to differ only in having a 

faint rib along each peripheral margin and in having a single, strong 

rib on the proloculus. !. concinna is also strikingly similar to 

Frondicularia niki tin! Uhlig from the Callovian of Europe and might have 

evolved from it. 

The distribution of !. concinna has been plotted for the C and Lower B 

bed8 according to their length/breadth ratio. The frequency of lengtb/ 

breadth ratios can not, in this case, be used as a stratigraphic tool as 

the distribution is seen to be a random one. 

Occurrences DUA2, DI, C1I, CIO, C9, CB, C7, c6, CS, c4, C), C2, Cl, 

LB6, !.BS, 1.84, LB2. 
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Text - figure 

i'rondicul8l'ia concinna Koch - the length of the test is plotted. 

against the horizontal scale, the product of the length X breadth 

(X lOOC>1 against the vertical scale. The number of cballlbers is 

indicated beside each point. 
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'rut - f18UN 

Frondicularia concinna Koch - the nuaber of dlaaber8 18 plotted 

against the horizontal scale and their frequency against the 

vertical scale. 
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Text - figure 

The distribution of Frondicularia concinna Koch in the 

e and Lower B beds. The specimens in each sample are plotted according 

to their lengtb/breadth ratio. 
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Frondicularia hastata ROEMER 

Plate 14, figures 11-l2 

Frondicularia bastata R~, 1842, Kreide Foram., p. 272, p1. 7B, fig. 5. 

Frondicularia hastata R~ - RKUSS, 1863, Rils und Gault, p. 53, pI. 4, 

fig. 10. 

Frondicularia gaultina(?) REUSS - SHERIDCK, 1914, Speeton Clay, p. 2,e, 
pI. 19, rig. 11. 

Fromicularia inversa EICHJ!"JJ3ERG (non REUSS) - Eichenberg, 1934, 

Unterkreide, Hauterive, p. 180, pI. 15, fig. 10. 

Frondicularia inversa EIC~'BERG (non aKtm) - EICHENBERG, 1935, 

Unterkreide, pI. 9, fig. 2,; p1. 10, fig. 1. 

Frondicularia D26 - Im::HT, 1938, Unte.rkreide, p1. 21, fig. 18. 

Frondicularia hutata hutata RCJE21m - BlR'lmBl'ElN & BRAND, 1951, 

Va1endis, p. 304, pI. 8, figs. 207, 208; pI. l4B, fig. 16; p1. 16, 

figs. 38, 391 p1. 18, fig. 41; pI. 19, figs. 38, 39. 

Material. Ninety-two speciInenB. 

D:1.Jnensions of figured specimens. 

Fip,ure 11 HU.27.C.7 

Fil7.ur8 12 W:.27.C.B 

Length 

3.640 nun 

3.~ mm 

Max:1.mum Width 

0.810 _ 

1.~O lIIIl 

Descr4t1onl Test free, 1&rf;e, very co~re55ed, elongate &Dd tapering. 



Chambers are equitant, nu.roUB, eight to sixteen in nuaber, et unifora 

shape, increasing slowly in size as added aDd sometimes very slightlT 

inflated. Widest part of the test 18 at the proximal end or the lut 

equitant chamber. Periphery is nooth, rounded &IXl mq have a 

slightly lobulate outline. Sutures di8tinCt, strongl,y angled at the 

centre of the test, depressed, though mq be flush with the surface, 

partiCularly in the early portion. Wall smooth, calc&reoua. Large 

proloculus lJIII3 be orna.nted with one or two costae. Aperture 

term:1nal, radiate on a long apertual neck. 

Alternation or generatioaal Tvo s1Hs of proloculua are recopiaed, tbe 

Ddcrospberic farm bav1Jlg a small. globular one and the _galospberic tara 

hav1llg a large proloculua, which ~ be aubglobular but is often eloDgate, 

cyl1Ddrical aDd raised abaft the g8llRal level et the test. 

ReurkBl The ~t l.eJIcth and unornamented surface u.ke. th18 specie. 

of Frondicularia distinctive. It is very s1w11ar to Froncl1cu!aria 

!1dvaf!D811 CusbMn but the latter d1!!ers in bartng slightl,y raised 

sutures &lld a f1ne17 papillate surface. Aa a reault at be1ng ftl7 1oD« 

and thin the test is often found broken in residues. The broken 

apec1lleo which Sherlock (1914) figured as Frondicular1a gault1Da(t) 

Reuse from the Speeton clay would appear to be Frondicularia butata. 

Occurrence. D2D, C9, C8, C7, C6, CS, C), C2, LB6, LBS, LB4, tal. 

b l 



Frondicularia in'Yer8a Reus 

Plate 14, tigures S, 7. 

Frondicularia Urrersa RItIIS, 1845, b8ba Kreide, p. 31, pI. 8, tigs. 15-

19) pI. 13, tig. 42. 

Frondicularia inveraa RItBS - CBlPMlN, 1894, FOlk_tone, p. 15S, pI. 3, 

tig. 8. 

Frondicularia inverA J{I(IJS - P'RAND, 1928, Oberkreide, p. 60, pI. S, 

t1«. 1. 

Frondicular1a inTersa REUSS - BRaI'ZRN, 1936, Senon, p. 96, pI. 6, tig. 12. 

Frondicularia imv •• RBmIS - CtBBMP, 1946, Clult Coa8t, p. 86, pI. 33, 

rigs. ll-18. 

FrODticular1a 1Jrqraa BIlBJ - BlRTDBl1UH & BIWIl, 19$1, Val""., p. ~, 

pI. 8, rigs. ~-206. 

Materiall ~hv-e1ght apec1MDa. 

D:lIIBn.e1onl or figured speciMnea 

Figure , 

'igure 7 

HU.27.C.l 

HU.27.C.3 

lAtngth 

1.690 _ 

I.S60 _ 

Max:1.aumW1dth 

0.7~ _ 

0.648 _ 

D_criptiODI Teat eloucatA, -.ch c~Md, palate to elliptical 111 

outl.1De. Prolocula.a narrow elongate, tollClftd b1 11.,.. to Dine acuteJ.y 

auclecS eq1l1tant cbe...... Tbe1 are low aDd br0.4 aDd all -.rJ.y equal 



in height; later chaIIbers tail to reach the base g1~ a telt 

tapering towards the proloculUJI. The chamberl are diltinct, sllghtly 

inflated; lutures distinct, depressed, though SOMt.iMS fluh with the 

surface. Cha:aberI trequentl,y ~ with a longitudinal rib which 

rune parallel to the chamber; 

rib produced to fora a spine. 

the proloculus lIq also have a longi tndinal 

The ribs are stronger proxillall7 and are 

generally at the baee of the chambers gi vi.ng the appearance of an 

elevated, liabate suture. Aperture terminal, radiate, sllghtl,y 

produced. 

Remarka. The specaen illustrated as figure 7 18 very tJpical of tbe 

Speeton _terial, though the epeciMn seen in tigure S falla vitb1n the 

range of nriation of Reuss's original illuatraticma. BarteDatein " 

Brand record the epecies frcm the Upper Valang1nian of I.W. ~. 

Occurrence I D61, D6, OS, D4, D3, D2, Dl, C7, C3, C2. 

Frondicularia et. ndcrod.1aca Reus 

Plate 14, t~ 8. 

Froodicularia II1crodisca RBUSS, 1860, Veatphalien JCreide, p. 19S, pl. S, 

rig. 4. 

Frood1cu1.aria Il1.crod1sca RBtIIS - RBtBS, 1863, Hila UDd Gault, p. 91. 



Frondicularia mcrodiscua mass - CHlPMlN, 1894, Fol1cestone, p. 158, 

pI. 4, fig. 3. 

Frondicularia ap. 2. - BlRTENSTEIN, BE'rl'KNSTAIDT & BOLtI, 1957, 'l'r1n1dad, 

p. 40, pI. 5, fig. 109; pI. b, figure 1.38. 

Material. Seven specimens. 

Dimensions or figured speciMn. 

Figure 8 HU.27.C.4 

Isngth 

1.300 _ 

Ma.ximumWidtb 

0.684 la 

Descriptiona Test broad, palmate, 'Yf!Ir'y coq>resseci, periphery Ter,y 

slightly lobulate. Chambers distinct, flat, equ1tant, six to nine in 

number. The spherical or ovate proloculus bu a saal.l., .cii.an, 

longitudinal ridge. Peripheral margin flattened. Harrow sutures are 

flush with the surface. The surface of the test is smooth &Dd generallT 

without &l\Y ornamentation. Aperture terminal, produced on a cylindrical 

neck. 

Remarks. The specimens agree in every respeot 1d th Frondioularia 

microdiaca Reuas except that they lack the .adian rib which 1"UD8 !rea the 

proloculus to the Ipertual neck. For this reason they are here reterred 

to as !:. et. lllicrocliaca. It differs tro. FrODd1.oularia cushuni 

Loebl1ch & Tappan in not haviJag i te cballbers extendiDg to tbe hue. CDt 

at tbe apecaana bu taint vertical striae Cl"OISi.Dc the ohaSers. 
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Occurrence I D6H, C7, C3, C2, LB4. 

Frondicul.aria simpl1cissima Du 

Plate 14, figure 6. 

Frondicularia lor,yi BERTHKLnl - KICHINBBRG, 1934, lfauter1'ft, p. 179, 

p1. 11, fig. 1. 

Frondicularia D11 - HECHT, 1938, Unterkreide, pl. 16&, fig. 32-33. 

Frondicularia simpl1cissima DAM, 1946, Netherlanda, p. ,76, p1. 88, fig. 11. 

Frcmd1cularia sbfl1cissillla DlM - BlRTICNSTBIN, 19$6, Hauteri'ft, p. ,19, 
pI. 2, fig. 39. 

FroDdicularia si.ll?l1cissia DAM - Z!DIR, 1961, Hauteri'ft, p. 16, p1. 8, 

figs. 23-27. 

Mater ial I 'l'venv-one spec1mena. 

D:ilIlensions or figured speciJIBnl 

Figure 6 HU.27.C.2 

~ngth 

0.594 -

Max1Jmma v1dth 

0.180 _ 

Description. Test nall, st.rongl1 cOJll)ressed, elongate, with a spherical 

or oval pr 0 loculus which is followed b7 four to six, chevron or arch

shaped, embracing cbaabers. 'lbe chambers are sl1ghtl1 intlated, TC7 



low, broader than high and increasing in breadth more rapidl7 than 

height as added, living a test tapering towards the pro1oculu. The 

peripheral outline is vea.kl¥ lobulate. The sutures are distinct, 

depressed and arched upwards. Aperture terminal, oval. Wall 

calcareous, smooth. 

VariationI There is considerable variation in the shape or the chambers, 

some forms having more acutelJr arched chambers than others. The 1engtb,I 

breadth index is also variable, some forJIS being more elongate than 

others. 

ReJl&rDI This species is Yar.Y close to FrOIXi1cular1.a bettenataedti 

Zedler but differs in haTing a IIDr8 elongate test, aare &rongl1' arched 

chambers and a ... 1] er proloculua. 

Occurrence I c4, C), C2. 

Material. Three apeciMns. 

Frondicul.ar1& sp. A. 

Plate 14, figures 9-10 



Dimensions of figured speciMns. 

Figure 9 

Figure 10 

HU.21.C., 

HU.27.C.6 

Length 

2.210 _ 

1.430 _ 

Max1muIl width 

0.594 -
0.612 _ 

Description. Test free, much compressed, elongate or palliate. 

ProlocultUI tubular shaped, 1ntlated and extr..l1' elongate. It is 

followed by five inflated, strongly equitant chaabers. The peripher7 

is smooth; sutures distinct, depressed. The surf'ace of the test is 

SJIOoth and unorna.nted; aperture term1Dal, radiate and produced on a 

long neck. 

Remarks. Both farms probably -aalospbaric individuala, tba specu-n 

illustrated &8 figure 9 abowa attinitie. with Frcmdicular1a baatata 

Roe.ar but that of figure 10 with ita characteristic proloculws ia, &8 

far u the writer is aware, different from &I\Y other mown tora. 

Occurrence. C6, C5. 



Frondicularia sp. B 

Plate 22, f~ 9. 

Material, A s~le spec1a8D. 

Figure 9 HU.32.C.3 

lADIth 
1.300 _ 

Descriptions Test free, palute, elongate, tapering, aDd strcmgl;r 

cOlllpressed. The globular proloculws 1.8 followed by' eight, s11ghtl;r 

inflated, equ1tant chambers which are low, broad aDd all or uearl.T 

equal height. The)" do not reach back to the bale, resulting in a test 

tapering to the pro1oculus. Sutures.n DU'l"OW aDd s11ght17 depressed. 

The surface of the test is arnamenteci with longitudinal costae which 

cross all, or a large IlUlIber J of the chulbera. The costae tend to be 

slightJ¥ curved, paralleling the IIBrgin at tbe test. Aperture 

terminal, radiate, produced OIl a sull DeCk. 

Reurlals Frondicularia octocostata Burbach is sj-:nsr in outu. but 

has eight Tery regular straight continuau costae which diTerge stroDg17 

trOll the proloculue. This speciMn appears unl-ike u\y other fora, but 

as onl1 • single speciMn has been found, it ~ be an aberrant form. 

Occurrence I ~le7·, ca. 
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Genua NODa3ARU. Luarck, 1812. 

Type sl*'ies lauti1us radioula Lilme 

Bodosaria obscura Reuss 

Plate 15, figures 4-6, 16 

Nodoaaria obscura - REUSS, 1845-46, bOb. Kreidefol'll. ,pe 26, pI. 13, 

figs. 7-9. 

Nocio8&ri.a obe cur a REUSS-Rmss, 1863, Hi1s und Gm1t,p.38 

Nodosuia ob.cura RlUS5-CHAPMAR, 1891, Folkeatoae,p.11,p1.9., fig. 16. 

Nodoearia (DeDtal1ne) font&DJlesi BERrHELIH-8HBRLOCK, 1914, Speetou, 

p. 251, pl. 18, fig. 1. 

Nodosu1a raphanua LINNE- EICHEKBEBG, 1933, Albien, p. 5, pl. 4, fig.3. 

Nodoaaria n •• p. 3 - EICHEHBERG, 1935, Apt, p.23, p1.2, fig. 3. 

Nodosuia fontanne.i BEBTHELIN - EIClfrE3mG, 1935,Apt., p.23, p1. 2, 

Nodo8&l"ia obscura REUSS - BARTEHSTEIB &: BUJiD, 1931, 1188 und Dogpr, 

p.147, pl.8, fig. 15. 

Nodo.aria 053 - ~, 1938, Unterkn6cle, pI. 8a, tig.11-18 

Nodoaaria obscura Rms5-BARTENSrEIN &: BHAllD, 1951, V&l.en41., p.312, 

pI. 10, f~·:. 241,248. 

NocIoaaria obacura REUSS - BARTENSTEDl, BE'rl'ENSTAEDl' & BOLLI, 1951, 

Trinidad,p. 36, p1.5, fig. 101, p1.6, fig. 129. 
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Material. Seven hundred and 8eventeen specimens. 

Dimensions or figured specillens. 
Length 

Figure 4 HU.27.C.l2 1.040 lIIIIl 

Figure 5 HU.27.C.]J 1.300 -

Figure 6 HU.27.C.14 1.4.30 _ 

Figure 16 HU.27.C.24 1.820 IIDl 

Description. Test free, elongate, rectilinear, circular in crOS8-

section. The chambers are inflated, 8ubglobular, three to nine in 

number. They are broader than high with a progressive increa8e in 

diameter towards the apertual end, giving a tapering te8t. Sutures 

horizontal, narrow, constricted, usually di8tinCt but JfJIq be obscured. 

by costae. The test is strongl,y orn-.-nte<i by eight to tvel'ft costae 

1Ihich stand up well above the surface or the test and continue across 

all the chamber8 and suture8 vi thout &I\Y break. The ribs are thin &Dd 

often broken giving a ragged edge to the costae. Very occaeiona!lJ' the 

lut two chambers have a rib intercalated between some of the main 

costae. The globular proloculus is usually obscured qy costae and a 

811&11 apical spine may be developed. The aperture is terndnal, central, 

a t the em of a tubular neck. 

Alternation or generations. In the lIdcrospheric form the proloculua il 

8uil, and drawn out to a point, and 18 followed by up to nine chambers. 

19b 



The Jl8galospheric generation has a large 8ubglobular proloculus and is 

followed by fewer chambers. 

Remarks I The shape, domi nant costae 8lXl the central tubular apertual 

neck makes this species quite distinctive. The single specimen or 

Nodosaria (DentaJina) fontannesi which Sherlock (1914) recorded from 

Upper C2 at Speeton is included here in the syno~. Nodosaria 

obscura is very similar to Nodosaria pyramidalis Koch which differs 

only in the lateral displacement or the aperture. The species vu 

first described by Reuss from the Cretaceou or Bohemia. It occurs in 

both the Lower aIXi Upper Cretaceous beds or Navarro and Taylor age. 

Occurrence. D1A, D6, D5, D4, D3, D2, D1, Cll, C9, C8, C1, C6, C5, C4, 

C3, C2, Cl, LB6, LBS, LB4, LB3, LB2, LBl. 

Nodosaria orthopleura Reus 

Plate 15, figures 17-18. 

Plate 16, figure 1. 

Nodosaria orthopleura REUSS, 1863, Hils und Gault, p. 89, p1. 12, tig. 5. 

Nodosaria artbopleura RBUSS - CHlPMlN, 1891, Folkestone, p. 595, p1. 9, 

f18'. 22-23. 
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Nodosaria orthop1eura REUSS - BlRTZNSTEIN, 1956, Hauterive, p. 521, 

p1. 1, fig. 19. 

Materia1a Tventy-one specimens. 

Dimensions of figured ~ecimens a 
Length 

Figure 17 HU.27.C.25 1.690 mm. 

Figure 18 HU.27.C.26 2.600 DIll 

Figure 1 lID.28.C.1 1. 040 DIll. 

Des crip tionl Test free, elongate, slender, five Sided, side faces 

parallel or nearly so, tapering at either em. Chambers arranged in a 

rectilinear series, up to twelve ill number, slightJ.y inflated, twice &8 

high as broad. Sutures distinct, horilSontal. The ornamentation 

consists of five, prominent longitudinal ribs which run frOlll the base to 

the apertual end without interruption forming the straight sides of the 

test. The proloculus has a ilill developed basal spine. Aperture 

terminal, radiate, central and on a long neck. 

Remarks I This species was originally described by' Reuse from the Gault 

of i'ollcestone am was also recorded from the same locality by' Chapman 

(1891) who thought it was a species restricted to the Gault. 

Bartenstein (1956) founi it in the Tealby c~ am his specimens in the 

Senckenberg Museum are identical to those from Speeton. The speCies 
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differs from Nod08aria tetragona Reuss in having five instead of four 

sides, and from Nodosaria prismatic. Reuss in having straight sides and 

thinner costae. Some variation occurs in the number or ribs; forms 

vi th six ribs have been observed. 

Occurrence. LB5, Li34, LB3. 

Nodosari& pyramidalis Koch 

Plate 15, figures 7-9. 

Nodosaria pyramidalis KOCH, 1851, Hilsthon, p. 173, pI. 24, fig. 8. 

Dentalina inepta REUSS, 1863, Hils und Gault, p. 40, pI. 2, fig. 13. 

Dentalina inepta REUSS - EICHENBERG, 1935, Unterkreide, p. 174, pI. 10, 

fig. li. 

Nodosaria D64 - HF£h"1', Unterkreide, pI. 17b, figs. 1-9. 

~.arginul1na dispar REUSS - DA.M, 1950, lib1en, p. 23, pI. 2, fig. 7. 

M.arginulina pyramidaliS (KOCH) - BlR'l"ENSTETh & BlWID, 19$1, Valendis, 

p. 37, pI. 9, figs. 221-223; pI. 15a, fig. 4; pI. 150, fig. 21; pI. 16, 

fig. 35; pI. 18, figs. 43, 47, 49; pI. 19., figs. 40-42; pI. 19B, 

fig. 47. 

¥.arginulina pyramidalis (KOCH) - ~TENSTEIN, 1956, Hauterive, pI. 1, 

f1gs. 20-21. 
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Marginulina pyramidaJis OCCCH) - BlRTENS'l'EIN, BET'mNSTAPDT & BOLLI, 1951, 

Trinidad, p. 34, pI. 5, fig. 100; pI. 6, fig. 132. 

Marginulina pyramidalis (KOOH) - SZTEJN, 1958, Middle Poland, p. 21, 

fig. 55b. 

Materialt Four hundred and forty-£our specimens. 

Dimensions of figured !,Eec1mens I 
Isngtb 

Figure 7 HU.27.C.15 1.170 JIB 

Figure 8 HU.27.C.16 1.560 mm 

Figure 9 HU.27.C.11 1.430 DIll 

Descriptionl Test free, elongate, rectilinear, circular in cr08S

section. There are up to twelve, chambers which are slightl1' inflated, 

particularly the later chambers. They are subglobular, broader than 

high with the breadth about twice the height and increase graduall1' in 

size in a dietal direction. The sutures are horizontal, narrow, 

contricted and often obscured by the ornament. The ornament consists 

of nine to twelve very prominent thin costae which are continuous over 

the whole length of the test. The costae extend a considerable 

distance from the chamber walls but are thin and easily da.maged. The 

aperture is terminal at the em of a tubular neck which is not central 

but displaced to one side of the test. 
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Alternation of generations I Two generations are distinguishable with 

the megalospheric form haYing a long proloculus with well developed 

costae. 

Remarks I This species only differs from Nodosaria obscura in the 

lateral shifting of the aperture. .is there is a variation in the 

position of the apertual neck it becomes impossible to distinguish the 

two forms if the aperture approaches the central position. This 

species has been aSSigned to the genus ~inulina b.r recent Lower 

Cretaceous workers in Europe but this genus is characterised by an early' 

coiled. portion. The writer has sectioned a number of specimerus but 

has never observed an initial coil in Nod os aria pyramidalis am the 

species has therefore been placed in the genus Nodosaria. It is 

possible that this species falls within the range of variation of 

Nodosaria obscura. 

Occurrences D7C, D6, D5, D4, DJ, D2, DI, Cll, CIO, C9, CB, C7, C6, CS, 

C4, cJ, C2, Cl, 186, LB5, LB4, 182. 



Nodosaria et. regul!rl.s Terquea 

Plate 16, figures 3-4. 

Nodosaria regular is TER~UEM, 1862, Lia., p. 436, pl. ), fig. 12. 

Nodosaria ap. EICHENBERG, 19.34, Hauterive, p. 172, pl. 12, fig. 4. 

Nod08aria regular1. TERQUEM - BlRTKNSTEIN & BIWm, 1937, L1u UDd Dogger, 

p. 144, pI. lla, fig. 6. 

Nod08aria D 62 ~HT, 1938, Unterkreide, pl. 17b, fig. 3); pl. 11a, 

figs. 78-80; pl. 18b, figs. 6)-64; pl. 2Ob, figs. 74-7$; plo 21, 

fig. 28. 

Hod08aria et. regulari8 TERQUBM - BlR'l'ENSTEIN & ~, 1951, ValeDdis, 

p. 311, p1. 10, figs. 244-2U5. 

Materials Eighty-two specimens. 

Dimensions of f~ured specinlenss 

Figure 3 

Figure 4 

HU.28.C.3 

HU.28.C.4 

JAngtb 

0.540 _ 

0.954 .. 

H&x:1.mua diameter 

0.162 _ 

0.162 _ 

D.scriptions Test aall, elongate, circular in cr08tJ-section, initial 

end with a distinct spine. Chambers inflated, collllllOlllJ' two in nUltbw 

but JIJq be more, in a rectilinear eeriee. Initial chaaber large and 

epherical, subsequent chambers ~ be smaller, ovoid and separated ~ 

distinct necks. Suturee straight, horiaontal, narrow aDd. deep17 
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constricted. Wall smooth, aperture terminal, radiate, at the end of 

a slemer neck. 

Remarks a The form illustrated as figure 3 is identical in shape to 

llodosaria loeblichae Dam but lacks the rugose surface of this latter 

species. Nodosaria rudis d' Orbigny is similar to the specimen 

figured as No. 4 having isolated chambers separated by' long, tlWl 

tubular necks but d'Orb1gqy's species has a hispid surface. It 18 

morphologically close to Nodosaria regularis from the Lias but haa 

f ever chambers and has a tendency f or the chambers to change from 

spherical to ovoid. 

Occurrence a D6E, D2, Dl, C9, C7, cS, C4, C3, C2, Cl, LB6, LBS, IB4. 

Nod08aria reightonensis Bp. NOT. 

Plate 15, figures 10-15 

Plate 16, fi«ur. 2. 

Derivation of llaMa Atter Re1ghton, the nearest Tillage to the apeeton 

section. 

Ma teri&la Three hundred and twnv apeciMna. 



Dimensions of figured specimens I 
Length 

Figure 10 HU.27.C.18 1.690 _ 

Figure 11 HU.27.C.19 1.)00 mm 

Figure 12 HU.27.C.20 1.430 !la 

Figure 13 HU.27.C.21 1.560 DD 

Figure 14 HU.27.C.22 1.560 DUll 

Figure 15 HU.27.C.23 1.300 .. 

Figure 2 HU.28.C.2 1.820 BB 

Diagnosis I Test elongate, slender, straight or slightly curTe<i, 

circular in cross-section. The chambers are in a rectilinear series, 

subglobular, inflated, usually, but not a1~s, higher than broad, 

increasing in size gradually as added and up to ten in nWlber. 

Sutures very slightly oblique, distinct, narrow and constricted. Test 

strongly ornamented with longitudinal costa. which are continuous <ner 

the whole length of the test. In some specimens intercalated between 

these main costae are very fine longi tud1nal ribs which are confined to 

the chambers and do not cross the sutures. The aperture is terminal, 

at the end of a slender tubular neck which is displaced to one side of 

the test. 

Alternation of generatiowsl Tbe microspheric form has a small, but 

distinct, globular proloculus and it is often only af'ter the first two 

chambers that the test increases gradually in size; the initial cbubers 
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being small in relation to the rest of the test. The lI8galospheric 

forms are very rare, having fewer chambers, up to five in number, and 

a larger proloculus. 

Remarks. The species is very s:iJllilar to Nodosaria pyramidal.:ie Koch but 

is slimmer, IlOr8 elongate and has a greater number of chambers. In 

contrast to !!. pyramidalis the chambers are generally' higher than broad, 

the sutures distinct and oblique and the ribs DlOl"e numerous. The fine 

rib intercalated between the larger ones aDi confined to the chamber 

(fig. U) is similar to Nodosaria sceptrum Reuss but the chambers in 

this latter species are mare inflated, the periphery lobulate and the 

terndnal aperture central. This speCies is confined to the Upper B 

beds where it is nwaerical:q the dominant foram:1.ni!er. 

Occurrence. LB2, LBl. 

Nodosaria sceptrum Reuss 

Plate 15, figures 1 - 3. 

Nodosaria BCeptrum REUSS, 1863, Hils unci Gault, p. 37, p1. 2, fig. 3. 

NodOl5aria int.rnota CHAPMlN, 1893, Folkestone, p. 592, pl. 9, fig. 10. 

Nodosaria D55 JB;HT, 1938, Unterkreide, p1. l2a, figs. 36, 37; p1. llb, 

figs. 33-35; pI. 16b, fig. 81. 
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Nodosaria n63 HFA:HT, 1938, Unterkreide, pI. 17b, .figs. 39-40; pI. 18, 

.fig. 49. 

Nodosaria sceptrum sceptrum REUSS - BlRTENSTEm & BRAND, 19$1, Valend1a, 

p. 313, pI. 10, .figs. 252-253; pI. 16, fig. 33; pI. 18, fig. 40; 

pI. 19~, fig. 35. 

Nodosaria sceptrum REUSS - BlRTENSTEIN, BETTENSTAlDT & BOLLI, 19$7, p. 35, 

pI. 7, fig. 150. 

Nodosaria sceptrum REUSS - BlRTENSTEIN & BETTENST.Al!'DT, 1962, Marine 

Unterkreide, p. 255, pI. 36, fig. 2; pI. 38, fig. 1. 

Material. Three hundred and six spec1me.ns. 

Dimensions of figured specimens I 

Figure 1 

Figure 2 

Figure 3 

HU.27.C.9 

HU.27.C.IO 

HU.27.C.ll 

Length 

0.990 _ 

0.684 mm 

0.828 _ 

Description. Test elongate, slender, tapering) circular in cross-

section. The spherical or oval pro1oculus is followed b.Y three to five 

distinct, narrow, inflated chambers in a straight linear serie8. The 

chambers are of greater height than breadth and increase grad~ in 

size as added. The sutures are narrow, straight and constricted. The 

wall is ornamanted by ten to sixteen longitudinal costae which are 

continuous over the whole length of the test. They ~ be thin, sharp 
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and fragile and consequently easily broken. On individual chambers a 

fine short rib ma:y be intercalated between the main ribs (fig. 2). 

The aperture is terminal, central, radiate and may have a short phialine 

neck. The round or oval pro10culus has well developed costae. 

Variation. This is seen in the shape of the chambers which in soma 

specimens are more elongate and less inflated, and also in the strength 

and number of the costae. 

Remarks. Is almost identical to Nodosaria tub if er a Reuss which 

Bartenstein (1951) regards as a subspecies of Nodoaaria ~!ptrumJ it 

differs in hartng s1i~htly different shaped chambers which lack the tine 

intercalated rib that is frequently found in Nodoaaria sceptrum. 

Occurrence. D7C, D6, D2, Dl, Cll, ClO, C9, CB, C7, C6, CS, C4, C), C2, 

Cl, LB6, La" LB4, LBJ, LB2. 



0enu8 DINTlLIRl Riaao, 1826 

Type specie. Rodoaaria ~tal1ne) curleri d I Ck-b1gD.y, 1826. 

The Treatise de.cribed thi. genua as -Test elongate, arcuate, uni.er1a1.J 

.uture. oorwon1y oblique J aperture radiate, terDdnal, ..,. be eccentric 

or nearl1' central-. The genua d1.t'fer. trOll Hodoaaria Luarck in beiDI 

&qJIJIetr1.cal. 

DentaHD. cOlaUDia d I OrbigIV 

Plate 16, tigaN. 16 - 21. 

Hodoaaria (Dental1na) comwani. «ImIGIII, 1826, Tab1. _thod, p. 2$8, Ho. 3$. 

Iiodoaaria (Dent.auaa) c~. «ImIGNI - SHIRIllCI, 1914, 8peeton Clq, 

p. 2$8, p1. 18, tig. 2~ 

Dental1na co !Di. ClmIGHI - BICHIRBIaG, 1933, .ll.bien, p. 6, p1. 2, lig.12. 

Dental1 na c~Dia CIlBIGNI - B&RTINSTKIH & BRDD, 1937, L1.u & Dogger, 

p. 1.)6, p1. lA, tig. 6. 

Dental1 na Dl2 _HT, 1938, Unterkre1d., p1. llb, tig. 22-26. 

Dental1na c~e ClmIGNY - TAPPAH, 1943, Duck Creek, p. 49S, pl. 79, 

tig.. 28, 29. 

Dentallu cc.m:ani. ammHI -~ & BIWm, 19S1, Valedi., p. )08, 

p1. 9, tigs. 228-231. 
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Den1a.1na cOlID1lDis atBIGNY - BlRTBHS'mIH, BB'l'TBNST.&mT & BOLLI, 19S7, 

p. 34, p1. 7, figs. 1.44a, b, 116. 

Dentalina cOIIIJIWl1s ORBIGHI - SZTBJH, 1958, Po1am., p. 37, figs. 82a, b. 

Materiala Four hundred &Dd four speciMna. 

D~na1ona or figured 8pec~D8a 

Figure 16 

Figure 19 

Figure 20 

Figure 21 

HU.28.C.14 

HU.28.C.15 

HU.28.C.16 

HU.28.C.17 

Lang1ih 

0.780 _ 

0.700 _ 

0.650 _ 

1.040 _ 

Descriptiona Test elongate, taper1J2g, pnt].y arcuate, 'l1Ihtl.T 

cOIIIJressed in cro8s-aect1on. The cb.ulbers are oblique, .,..,. sl.1ghtl.T 

1ntlated, particularl.T near the apertual. eDd, up to nine iD !l1IIIber &Dd 

arranged in a 11 near ser1.s. In1 t1al.l,y tbttY are wider than high but 

soon beCo. higher than vide. The .ar~ chubers are uaual.l.r indistinct 

unless thq are e:o-1 ned in a clarityiDg agent. '!'be .uture. are 

aarrov, iJlcl.inld, sl1ghtlT at first but strong].y later, flush with the 

aurface in the eu-ly portion but later depressed. The pro1oculUl 11 

el.l1ptical, freqU8n~ with a bual spine. 'lb. last cbuber i. 

produced to for. a slender apertual Deck} aperture terminal, rldiate. 

Wall .lIOOth vi thout arna.ntat1on. 
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Remarks: VBl'iation in the size, distinctness and shape of the 

proloculua has been observed but diJIorphisa is not readi11 apparent. 

The speoies shows a wide ranee of variation and similar fol'll8 in the 

}.[e80zoio have been given a nUJIber of different specific names. From 

Dentalina siliqua (aeusa) it differs in haviJig a COIIpresaed cross-seotion. 

Oocurrences D7D, D6, D2, Dl, Cll, CIO, C9, en, C5, 04, C}, C2, Cl, LB6, 

LB5, LB4, LB}, Lb2. 

DctaliDa dmtordi ap. nav. 

Plate 13, figures 16-18 

Plate 22, figure. 1-5. 

Derivation of nalle: In honour of the late C. I. Danford who studied 

the Speeton cl" Amaonoidea and BelellDoldea. 

Type.: Holo~ pe in authoracollection aDd. not figured here. 

Paratypes HU.26.C.2}, aDd BU.26.C.26. 

Material: Snen apeoillena. 

212 



DiMnsions or f1gved 8p!C:1MD81 

Figure 16, 1 

Figure 2 

HU.26.C.23 

HU.26.C.26 

Length 

0.780 _ 

1.170 _ 

Diagn08iel Teet free, tapering, eubtriaugular in er08e-aeetioD. Large 

spherical proloculua ie followed by up to fift chubera in a linear 

eeriea. They are 1Dt'latecl and di8tinct and inere ... graduallT in 

height as added; their width mq reaaiD al.JIoat eoutant (pI. 22, 

f1«. 1) or increase progre88iTel¥ as added (pI. 22, fig. 2-3). 

ht1Jrea D&rI'OIf, eoutrictecl, etroDgJ.y oblique. Doreal.arg1D stra1Pt 

or veakl¥ lobulate, ventral Mrgin dist1nctJ.y lobulate. Teat diat1Jlct

l¥ orDU8Dted with ribs wbicb are w1del.J spaced aDd oroaa the whole 

l.ugth or the teet vi thout interruption. Proloculua larp vi th riM 

and a -U bual apiDe. Aperture 1ierIdnal, rlld1ate, at tM daraal 

argin on a long tubular extension of tbe teat. 

HearD I '!'be arDUeDtaticm at th18 epeeies or Dutal1M -.ae it 

diet1Dctift. It ie close to ~. deb1l18 (Bvtbel1n) but differs iD 

baY1JIc the strOJll ~1It aDd a .... robust teat. Vy1D!l.1Da rieclel1 

8&rteD8te1n " Brand. dU'fers trOll tb1a epeeies 1n baTing • recUl1M&1' 

It can be 

d18t1.Dga18Mc1 fro. Vac1JmJ1na .-ci1ocar1Data Ten Du D.r ita lobulate 

peripber7, strlat1oD8 cr0881Dg the whole l.eDgtb of the teat, aDd ita 

inflated cheebera. 
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Occurrence, Cll, C3, C2, Cl. 

Dent-liD. deb1l1. (BerthellD) 

Plate 16, figurel 8-lb. 

Marginul1na debil18 BERTHBLDI, 1880, Montclq, p. 35, pl. 3, tig. 28. 

Marg1Dul1na debil1. BERTHELIlI, - CHlPM&li. 1894, Folkeltone, p. 161, pl. 4, 

fig. 15. 

Deatal1na. debil.ie BERTHELDl - BICHBNBBRG, 1933, Barr_, p. 183, pl. 23, 

fil. 10. 

Dent.al1na debll18 BKRTHKLIN - BICHBIBIRO, 1934, Hauterift, p. 167. p1. 12, 

fig. 9. 

Dentaliua debUia BlRTHKLIN - KICHIHBIRG. 1935, Un1ierkreide. p1. 11, 

fig. 17. 

DeDtallna D 13 lEft. 1938, Unterkreide, pl. 18&, fig. 53-5S. 

Vag1DuliDa debil1. (BIR'l'HKLDl) - ~, 1943, GrqeOll, p. 108, p1. 16, 

tic. 26 

Vy1Dul.1u debilia (BlRTISLlB) - TAPPD, 1943, Duct Creek. p. $00, pl. 80 

t1l. 15. 

Vy1Du.l1Da debil18 (BIRTHELDi) - TAfPAN, 1950, ~i_, p. 37, pl. 3, t1.&. S. 

DeDtaliDa deb1l18 (BlRTHELDf) - BlR'l'I.NS'l"BIM " BlWI), 1951, Va1eDd1.1, 

p. 310, pl. 10, t1&l. 239, 240. 

DeDtal1 ua deb1l1. (BlRTt£IJlf) - BARi'lNSliIi, BI'MBNS'lUI)T' BOLLI, 19S7, 
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Tr1n1dad, p. )$, pl. 7, fig •• l49&, b. 

Material a Ckle hundred aDd t.llirV-GI'le epec~ 

D1.MDaiou of tipr!cl !J?!C1Mu1 
LaDrth 

Figure 8 HU.28.C.7 1.)00 -

Figure 9 HU.28.C.8 0.864 _ 

Fig1Ire 10 BIJ.28.C.9 0.910 _ 

F~ll HU.28.c.1O 0.780 _ 

Figure 1) HU.28.C.ll 1.0h0 _ 

Figure 14 BIJ.28.C.12 1.la3O -

Dellcript1C:IIU Tut. nall, delicate, .lqate, taper1q, uual.l.r .l.:lchtJT 

cuned, .ubtriangular iD croe .... ectiCll. Cbubers 1Ip to .... la 

nuaber in & ]i near .vi .. , .. be 1Ddist1Dct 1n1t1al.lT but later ch'abere 

1Atlated &Dd distinct. Tb. 1Dcre ... in heilht poadu.al.l7 .. added ft' 

their riclth "aiM ta.1rl¥ coaataDt. 'Dle lut ODe or two 0 ... ..,.1'8 .. 
tear ahaped 10 outl.1De. 8utUl"U d1.at1Dct, DAr1"OW, .trGIaIl¥ oblique, ..., 

be tlwah with U. aurlac. 1D1t1aU7 but beoOll1.nc aore depres.ed with a 

beeal 8piDe. aartace of t.M wall, 81100thJ lIperture tera1.Dal, rad.1ate 

OIl a lexac D&l"I'OIIf, tubular aeck. 

'ariat.1aa1. Ma1DlI' 1A el.. ancl I111IIber at Cb........ Occu1C1lal.l7 Itra1cht 

t~ oceV' &Dd cme or the epec1MDl 1llutrated .... (til. lIa) .... 18 

215 



additiOll so. extremely fine striae an the face of the cballber •• 

Generally the testa are gently currtng and without arna.MDtatiCID. 

Re.ara. Ita delicate, elongate fora, with strongly oblique sutare8 

makes this specie. "t:lncti ft. 

Occurrence. D6I, 06, D), D2, D1, Cll, C10, C9, C8, C7, cS, C4, C), C2, 

LB6, LB5, LB4. 

Dental1Da l1nMris (ao.-r) 

Plate 16, figurfls S-6 

Nodoaaria l:1nearu Ra!H'.2, 1841, lCreidegebirge, p. 95, p1. ]$, fic. S. 

lodOflaria ~taJjna) lorne1aDa SbERUX:lt (DOll d'aUHGNI) 1914, Sp .. ton, 

p. 257, p1. 18, fig. 13. 

lodoearia linearis Ra!'.MER - EICHKHBERG, 1934, HaUteriT8, p. 164, p1. 10, 

rig. 1.3. 

Nod~aria D6S ~HT, 19)8, Unterkre1de, p1. 2), fig. 95. 

DentaliDa l1Dearis (R<8tIR) - B&RTIMS'l'BIN, BB'l'TENSUIDT at BOW, 1957, 

p. 35, p1. 7, figs. 148a, b. 

Material. Forty-eu epeciMu. 
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Dimeuiona of f1gur!cl spec1MDa 

Figure 5 HU.28.C.5 

LaDgth 

0.910 _ 

Deecriptiolu Teet elallgate, tapering, arcuate, circular in croee-MCtiOll 

vi th up to ten ch·-here arraDged in a rect1l1near eeriee. Th. apherlcal 

pro1oculU8 ie followed b7 one or two chambere vh1ch are broader than ~h 

but theee are followed b7 cmea that are near:q- twice u high u broad. 

The cb·JIbeore are dietinct &Dd increue gradual.l¥ iD ai.. u added J 

except for the initial rev the,. are barrel ehaped and 1ntlated, lirtnl a 

lobulate, p .. 1pberal outline. The auturee are distinct, har1santal, 

depreeaed. Apert\1re terJlinal, rad1ate; wall bOOth without .. 

~tation. 

barD I There 1e • n.riatiOll iD the degree at arcpteDeee of the teat 

in thie speciee, and a mrpbological aerlee ot apec~ caD .. arrupcl 

which at c.e extre_ clear17 be10ac to tbe pnue Delltal1u ad. at tM 

other NodosU'ia. 

OcCurreDCel D6, Dl, Cll, ClO, C9, C7, c4, C2, Cl, LB6, ~. 
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DeIltaljnA Mrq,1MHd. dlOl-bipy 

Plate 16, figure 15. 

DentaJ1nA terqua1 d1mBIGHY, 1849, ProdrClll., p. 241, DO. 257. 

Dental1M ap. BICHIIIBBRG, 1933, Barre_, p. 184, p1. 18, fil ••• 

Dentaljna terquui d'ORBIDHY - BlRTENS'l'BIN " BRlND, 1937, Liu UDd. 

Dooer, p. l38, p1. a, fig. 8. 

Dental1M terquui d'(lUUGHY - BlRTBNS'l'BIH " mwm, 1951, Va1eDdia, 

p. )08, p1. 9, tig •• 22S-227; p1. 17B, tic. 27. 

Dental.1Da terqueJl1. d' mBIGNI - BARTENSTBIH & mwm, 1962, Marine lJDterkre1 

p. 2S6, p1. )8, tig. S. 

Materialt ThirV"'1x spec:t.u. 

DiaeDa10na or f1gured !peca.nl 

HU.28.C.13 1.)00 -

nescr1pt101lI T •• t robut, eloDlate, taper1Dc, circular iD croe_ectiOD, 

vi~ lip to .1ght chaaber8 1D a 11ne&1" aeriea. The pro1ooulu is noid 

vith, in ... epec1Mna, a bual spine. It is foUond at first b7 

1Dd1at1Dct cbubere which are .. wide as high ftt tbe .. lift ~ te .. a 

which are h1«ber than wide, the lut two or which are dietiDctl.r 1ntl.at.d 

The auturea are D&l"I'CRf, b .. iscmtal .. sl1ght17 obl1que iD the earl.r 

partiOll but later are constricted aDd at.rcmg17 obl1q_. Tbe lut 
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cbaaber is produced to tOJ"Jl • verr nall ~ual Deck; aperture 

terminal, radiate, at tbe dorsal IIID"g:1:A. 

ReJl&l'ksl This 8p4Ici.s bu been recOl"ded trOll nGrth-... t CleruD1', hUlC. 

and Switserland where it ranges tra. aidd.le Val.aDg1n1aD to lGwer Aptiaa. 

Occurrence. D6, D2, Dl, C9, C4, C2, LB6, LB5, LB4. 

Denta) 1 n. Bp. .l 

Plate 16, t1pre 7. 

Material. ~ siDgl.e spec1aen. 

D1.MUiona or .f'ipr!d !p!c1Mnl 

Figure 7 HIJ.28.C.6 

Luacth 

0.910 _ 

Descriptio.U Test is robut, .loacate, ftl'7 s1ightl;r arcute, circular 

iD croas ... ctiOl1 with a l.arce proloculu tolloRd lV' tift obe..... The 

tirst two or thes. are b1cber tbaD vide but later cb.-her. are u ride u 

h1&bJ all are .l1chtlT Wlated, g1YiDg a lobulate O1ltl1M ~ tbe wntral 

ureiD. Suture. d1.t1.Dct, depre.sed, 1D1t1·'lT hariscmtal but late 

obUque. Wall s.ooth. Aperture red.1ate, term:1nal, urg1Dal. 
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Reurlals This single specimen is dUferent frOll ~ other for. frOll 

the Speeton clq. It is close to DentaUna terquemi d'Orb1gDJ' aDd 

might be a _galospheric for. or this species. It is also very siwi1ar 

to Dental 1 na d1stincta Reuss but differs in haTing the later sutures 

oblique and the chambers less inflated. Dental1n& dist1nct& is foad. 

from the Lower Barrem1.an to Upper Apt1an in Europe. 

Occurrence. C7. 
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Genus PSEUDONCD<&RIA Boomgaart, 1949. 

In 18.39 d'Ol-bigDy' described Glandulina as a subgenus of Nodosaria but in 

1929 Cushman proposed the generic name Pseudog1andulina for completely 

uniserial glandu1ine Nodosariidae and left the name G1andulina for those 

species with ear)y biseria1 chambers. These two generic names have 

been used very loosely and uniseria1 forms have often been called 

Glandulina. The type species which Cushman designated for thl genus 

Pseudoglandulina was Nauti1us comatue Batsch, 1791 but this has since been 

shown by Loeblich & Tappan (1955) to be a Nodosaria. Loeblich and 

Tappan (1955) proposed the na.. Rectoglandulina for those fonu lack1llc 

a biserial stage and having all chambers c1ose~ appressed with the 

later chambers unseparated by constricted sutures. For fOrmB with a 

test like Rectog1andulina but with a sl.ight~ arcuate axis taey gave the 

name Pandaglandulina. Boomgaart (1949) gave the generic name 

Pseudonodosaria for forms similar to the genus which later Loeblich and 

Tappan called Rectoglandulina. Pseudonodosaria differed in having less 

embracing chambers in the later portion which vere separated by con-

stricted sutures, i.e. becoming like Nodosaria in the adult. Boomgaart 

designated Glanduline discreta Reuss 1850 as the type species of 

P~euConodosaria. In the Treatise Rectoglandulina is regarded as 

synonymous with Pseudonodosaria, with the latter having prioriV. 

Lutze (1960) stuc\ying Jurassic and Cretaceous forms demonstrated how 

very variable the genus is. He regards all forma as variants of three 

species, Pseudonodosaria vulgata (Bornemann), £,. tenuis (Bornemann) and 
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~. humilis (Roemer) and all these are recarded fro. Speeton. 

Pseudonod08aria humilis (ROEHER) 

Plate 17, figures 7 - 8. 

Nod08ar1a humll1s ~, 1841, Kreidegebtrge, p. 9S, pI. 15, fig. 6. 

Rodosar1a (Gl.) humilis RCEMER - CHAPMlN, 1893, Folkestone, p. S8S, pI. 8, 

figs. 9-11. 

Glandulina humilie RCEMBR - BICHENBBRG, 1934, Hauterive, p. 174, pI. 16, 

fig. 9; pI. 11, fig. 15. 

Glandul1na hwa:U1.s RCBMKR - IICHBNBBRG, 19.3$, Unterkretde, pI. 9, fig. 16. 

PeeudoglaDdulina bum] 1s 

p. 150, pI. 8, fig. lB. 

Glandulina Dll Jm::HT, 19.38, Unterkre1de, pI. l4a, fig. 16; pI. 15a, 

fig8. 71-74. 

PseudoglaMulina hUJllil18 (R<BMm) - BlRTENSTEIN & mwm, 19$1, Valendia, 

p. 315, pI. 10, figS. 266-271. 

Pseudogland.ullna huJV 1;18 (R(EMER) - BlRTItNS'mN, BB'l"J.'EKSTAlaT & BOLLI, 

1957, Trinidad, p. 37, pI. 7, figs. 153-15S. 

Ma ter1&l.a Tven11Y spee iJlena • 
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Dimensions or figured speciMDSI 

Figure 7 

Figure 8 

HU.28.C.20 

HU.28.C.21 

Length 

0.558 JIIIl 

0.:378 _ 

Max:i.JmJm diameter 

0.306 RIIIl 

0.270 _ 

Descriptionl Test free, subfueiform, rectilinear, chambers closely 

appressed, increasing rapidly in diameter as added. Initial chamber 

subglobular followed by three to five JIlore or which the lut chamber U7 

be very large and int'lated; chambers are twice as wide as high. The 

sutures are generally distinct, horizontal and IIq' be either slightl1' 

depressed or flueh with the surface. Wall calcareoue, smooth. 

Aperture term:1.nal., radiate and slightly projecting. 

Remarks I This species differs from PseUidonoci08aria vulgata (BorneMJl1l) 

in its more ovoid shape and its flueh or onl,y ft1"7 gently depressed 

sutures. The species ranges from Lias to Upper Cretaceous. 

Occurrence I Beds D), ClO, C4, C), C2, lE5, Il34, LB), (Valang1n1an to 

Lover Barremian). 
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Pseudonodoaaria tenuis (Barnell8llD) 

Plate 17, figures 9 - 10. 

Glandulina tenu1s BCRNEMlNN, 1854, G8ttingen, p. 31, pI. 2, fig. )a, b. 

G1andulina tenuis B<RNEMANN - EICHENBERG, 1933, Barreme, p. 187, pI. 23, 

fig. 3. 

G1aDdulina tenus BORNEMlNN - EICHKNBERG, 1934, Hauterift, p. 175, pI. 16 

fig. 10. 

G1andulina tenuis BmNEMlNN - BICHBNBBRG, 1935, Apt, p. 25, pI. 7, fig. 10. 

Glandulina tenus BORNmoflNN - EICHENBEG, 1935, Unterkre1de, pI. 9, 

fig. 17. 

Glandullna tenus BCIlNEMlNN - FRUKE, 1936, L1.ae, p. 55, pl. 5, fig. 13. 

Pseudoglandulina tenuia (BaUIIMlNN) - BlRmNS'rBD &: BRAm, 1937, Liu 

UDd Dogg .. , p. 150, pI. 4, fig. 41. 

Pseudoglandul.1na tenuis (BORNBMlNN) - BAR'l'ENSTEIN &: BRAND, 1951, Valendu, 

p. 315, pI. 13, fig. 349. 

Pseudoglandulina tenuis (BORNBMlNN) - SZT&1N, 1958, Middle Poland, p. 40, 

fig. 93. 

Material. Tvo specimens. 

Dimensions of' figured specimen. 

Figure 9 HU.28.C.22 
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0.$94 _ 

Max1.mum di_ter 

0.198 _ 



Descrjptiona Test tree, elongate, aubcyl.1Ddrical vith a l'OUIlded bue 

tollowed by a series or rectilinear chambers. Chambers twice as broad 

as high, vp to eight in number. Kar~ chambers are closel,y appreseed 

am strongl1' Oftrlapping. Later 0IlU are iDtlated With Dot as much 

overlap. The sutures, except on the early cbambers, are distinct, 

horizontal and constricted giving a lobulate outl1ne. The wall 18 

calcareous, 8llOOth, b.Yal1nej the aperture terminal and radiate. 

Remarks a This Bpecies can be distinguished fl'Olll heudonodoearia 

!Ulgata (BorneMnn) and ~. h'IJIdl1s (~) by its aare elongate, 

parallel sided teat and greater INDIber or chambers. The sutures are 

dist1nctl¥ constricted am iD this respect d1tters froa ~. b1Dlil1s 

(Roaer). P. tenuia (Borne-m) appears to be ftr7 a1a11ar to P. larYa - -
(Cars_) trom the bual Ravaro strata (Upper Senonian) of Texaa. 

Occurrences Beds C3 and LB4. 

P8eudODodoaaria vulgata (Bornemann) 

Plate 17, figures 11-18. 

GlaDdulina wl,gata BOR.Nn4lNN, l8S4, Lias, p. 31, pI. 2, tigs. 1-2. 

Glandulina JlUtabl1s REtBS, 1863, Hila UDd Gault, p. S8, pI. 5, tice. 7, 

9-11. 
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Nodoearia (Glandulina) mutablis REUSS - GH&PMlH, 1893, Folkeatone, 

p. 585, pI. 8, fig. 19, 20. 

Glandullna vulgata BORNEMlNN - FRlNKE, 1936, Idas, p. 54, pI. 5, fig. 9. 

Pseudoglandulina er. mutablis (RBUSS) - TAPPAH, 1940, ()r~8on, p. 1~, 

pI. 16, fig. 15. 

Pseudoglandulina cf. mutablis (REUSS) - IllEBLICH at TAPl:lN, 1949, Walnut, 

p. 258, pI. 49, figs. 9-10. 

Pseudoglandulina IlUtablis (REUSS) - BlRTKNSTEIN & BRAND, 1951, Valendia, 

p. 315, pI. 14c, fig. 36; pI. 15c, fig. 10. 

Pseudoglandulina IRUtablls (REtE) - BlRTENSTEIN, BITTBNS'lUDT at BOLLI, 

1957, Trinidad, p. 37, pI. 7, fig. 156. 

Pseudoglandullna Jmtablia (RBUSS) - SZ'rBJN, 19$8, p. 40, fig. 92. 

Rectoglandulina !UlJata (BmHEHlNN) - LUTZB, 1960, CalloTian at Odard1an, 

p. 480, pI. 29, figs. 4-7. 

PseudODOdoaaria JlUtablli (RIlES) - TAK&BHlGI, 1960, Japan, p. 99, pI. S, 

fig. 22. 

Material. 'lhl.rty-four specillena. 

D~ion8 of figured ~ec1Mll8' 
J.ngth Max1.Jnm diameter 

Figure 11 HU.28.C.23 0.594 - 0.396 _ 

Figure 12 HU.28.C.24 0.378 _ 0.216 _ 

Figure 1.3 HU.28.C.25 0.558 _ 0.252 _ 

Figure 14 HU.28.C.26 0.378 - 0.180 _ 

Figure 15 HU.28.G.27 0.242 _ 0.198 _ 
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Figure 16 

Figure 18 

HU.29.C.l 

HU.29.C.2 

Length 

0.702 _ 

0.774 DIll 

Mu1 WIJIl di .. ter 

0.378 .. 

0.414 -

Descr1itiona Test free, elongate, rectilinear, circular in cr08S-aection. 

The ch.aabers are inflated, about twice as broad as high, and increase 

gradually in size a8 added. The proloculus is subglobular and ill 

followed by four to six chalDbers which are often intlated. The lut 

chamber ma-Y be smaller than its predecessor and adjacent ones JJq show 

marked differences in d.iMnsions. The sutures are distinct, 

horisontal, constricted. Surface or the test smooth with a caleareoU8 

wall. Aperture terminal and Ndiate. 

Alternation of generatiomsa The microepheric fora (fig. 13) with a 

sall proloculws, pointed initial eDd and tapering test can read1l.Y be 

distinguished from the _galoepberic form (fig. 16) which has a large 

rounded proloculus and a more cylindrical test. 

Remarkaa The shape of the test is hig~ nriable. In Europe it 

ranges from the IJ.as to Barreman. 

OOCURRENCEi. Beds CIO, CB, C4, C3, C2, Cl, LB5, LB4, LB3. 
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PseudOl1odoearia lip. 

Plate 22, tigures 7-8 

Materiall Fin specu.ns, all crushed. 

Figure 7 

Figure 8 

HU.)2.C.l 

HU.)2.C.2 

Lugth 

0.594 -
0.630 _ 

DelcriptiOllI Test tree, lubtuailara, with the cbubere arranged iD a 

rectilinear le-i •• increu1Dg in du.-'ter as added. '!'he lubglobular 

proloculue, which bu a bual spin., 11 tollond b.Y thre. or tour 

chamber. which are twice u vide as high. The lut chuber U7 be II1lCh 

larger aDd .ore in!lated than the preceediDg on... Suturel horisontal, 

sl1ghtl,y depressed, indistinct. Test strongly ornaaented with 

longitudinal costae. Aperture terndnal, central, 011 a short n.ck. 

Reurlau This speci.s is similar to Lingulina cOltata d'OE-b1«n7 trOll 

the Terti.ary but lacks the round apertual neck. It is also si1lilar to 

LiDgul1na II1l1ticOltata COIta but differs in haTing a bua1 spin. &Dd the 

ornament extending onr the tiDal cbuber. Fra Lingulina paucicostata 

Cbang it dUtere in being JIOr8 elongate. The speci.s bu not the 

characteristic 8lit-l1ke aperture or the genus J..iD&u].1na aDd it is here 

assigned to Ps.udonodOlaria. It is probabJ..y a nw species but u onlT 
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five specimens are aT&1lable far s1ilxV', aDd. all of thes. are crushed, 

it is not proposed to gift the species a __ until sore _terial. ia 

available. 

Occurrence. D6E, D6c, C3. 
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0emuI UGJIla lfallaIr" Jacob, 1798 

'J)pe species Serpula (Lac--) nlcata Valkw" Jacob 

Lac-- apiculata (Reus) 

Plate 18, t1pre U. 

00l.1Aa !pic1llata __ , 18S1, J .. ber" p. 22, pl. 1, t1&. 1. 

Lac'" lJ)iculata RI08S - CBlPIfU, 1893, rolkutoDe, p. S81, pl. 8, 

t1«. 2-3. 

Lac" !J)iculata DUBS - SHlRUXZ, 1914, Bpeeton, p. 2SS, pl. 18, t1«. 12 

Lyena lJ)iculata JUaIIS - BICJIIHBIRQ, 1934, !auteriTe, p. 182, pl. 12, 

t1«. l2. 

Lac-- DS BlCIft, 1938, Unterkre1de, pl. 23, tl8. 74. 

Lac'" DU _1ft, 19)8, UDterk:re14a, pl. 23, tic. 77. 

L!saa D 14 1Ill}H'l', 1938, lJIl'terkN1de, pl. 17b, tic. 36J)8J pl. 19b, 

tl«. 83 

LIe" lJ)iculata (RIlIIS) - !APPAl, 19bJ, Duct Creek, p. SOl, pl. 80, 

tic. 31-

!.yea !p1culata (HIUBS) - am..m, US8, Jftddl. Polud, p. 41, tta. 96. 

Dt.D810118 of t1&!r!4 !p!C~1 

11rare 11 1D.29.C.lS ~O.231l_ 
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DeecriptiCllI Test aall, 1ID1looular, P1ri!ara. Central.lT placed 

basal spine. Wall calcareous, eaooth. .&pertwe term1Dal., central,. 

e1ll>1e OD a vell deTe10ped neck. 

Rearal 'lb.1a epecies ie dietiJlcu18hed ire:. L!pD& DauteriY1aDa 

bau'Hr1rtaDa BarteD8te1D " Brad b7 ita P1rltora .bIIpe. !he aperlul. 

Deck 18 produced ~ p"~ fro. the chuber in L!p!a !R1oulaw. 

in can'trut to the sharp .. le iD Lapna hallteriY1aDa bau1;erirtaDa. 

Occurrence I D6C, D2, ClO, C7, Cl, C2, Cl. 

LyeD! bauteriY1aDa bauteriY1aDa Barteute1n" BraDd 

Plate lB, f1pre. 6-10. 

LyeD! sp. UCIlllBlRO, 1934, Baut.r1ft, p. 182, p1. 12, fia. 13. 

Iocloearta ratia d'mmmlI - UCIllMBlRO, 1935, llDter-kre1de, pl. U, t1l.19 

L!c.aa Dl4 Jlll:H'1', 1.938, UD~, p1. llb, tip. )6..)8) p1. l8a, 

tip. 20-)5 J pl. 18b, tip. S-12J p1. 19&, tia •• la.l-J&4, pl. Ub, 

tip. 82-8S, p1. 2Gb, tip. 61-70, pl. 21, t1le. )0..33. 

LapDa ba1a~iri.aDa halltviY1aa - B&RTBHS'l'BDr " BIWm, 19S1, p. 317, 

pl. 10, t1& •• 277-278. 

LapDa baut.er1Y1aM bauter1daDa 1AR!DB1Zli" ...., - ZlDIa, 1961, 

1aut.er1 ft, p. JaB, text.--t1l. 7. 
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Lac" hauteririaDa bauterirlaDa BAR'lmB'lImf " BUJI) - B&1l!IHS'1mlf It 

~T, 1962, Mar:1De Unterk:re1de, p. 2&.), p1. 3$, tic. 18. 

Dt.eDaiaaa of tieNd !feci MM I 
Dta.ter 

Fi€are 6 !U.29.C.1O 0.:378 _ 

F1.«UN 7 1IU.29.C.U 0.396 -

r1pre 8 1U.29.C.12 0.280 _ 

F1pE"e 9 !U.29.C.13 0.384 -

F1pre 10 1U.29.C.~ o.m _ 

De8cript.1ODI Teet -U, crral to 8pberical, circular 11l trunv .. 

section, 1ID1locular. Greatut 1ddth at 1iM w1ddh. CeInral.lT placed, 

tIIperiIIC, iDit1al 8p1De. Wall calcareou, WD with a aootb nrtace. 

Aperture 8illpl.e, rOUDCi, at tbe ad of a 8har'\ tubular _ok. 

Var1at101l1 Zedlar (1961) bu plotted the leDctb-brMdth 1Ddu 8hCNiJII a 

ccmt11lv.oaa nriatiaa between 1.0 aD! 3.k with Lye bauter1Y1aDa 

bauter1T1aDa at ODe e:r:tre. aD! I!pDa ..... 1'f1aDa ClllDdrac .. 

BarMuteiD' Braad, at the other. !be 8peet.on t ... Mft a 1ft 

laDCtbIbre~tb ratio (1.0 - 1.6). 

ape_too. !be 07l1Ddr1cal nr1ev !.!pDa baut.rl'f'1ua srl.1ladnc .. 1.8 
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absent trOll Speeton, thouP alnmdan1; 111 the Ger-.Il HauteriYiaD 

espec1al.l.T trOll the capricornu to h1ld.eaieDae SOM. .An nu1nat.1Oll at 

the llauteririaD Teal.b7 clq or L1Dcolnab1re, howftr, has sholm it to 

be present there. 

OcCurreDC81 D7, D6, DS, D4, D2, Dl, Cll, ClO, C9, CS, C7, C6, CS, Ck, 

C), C2, .Cl, LB6, 18S, 184, L8), 182. 

Lleua et. h1!p1da Re_ 

Plate 18, t1prea lJ-lk 

Ly!Da h1!p:l.da DUSB, 186), ~, p. 3lS, pl. 6, tia. 77. 

Lac .. h1!p1da RIlIIS - CMPMlI, 1896, Folkeatooe, p. S82, pl. T111, 

t1&e. 9&-b. 

Ly!Da b1!p:l.da DtIIJ - CtBIDIU, 191&6, Gal.t Cout, p. 93, pl. 39, tic. 13. 

!.yena h1!p:l.da DlIJS - nTZZlQ'-L, 19S4, 'fuu, p. 10), p1. lk, tic. 18. 

Dt.u1ou or t1pr!cl !p!Ca.M1 

1IU.29.C.17 

1U.29.C.18 

DUMter 

0.280 _ 

0.252 _ 



DNcr:lpt1ODI Teat..u, with a apherical 1Dtlated cN.,.,.P!' and a l.aDc 

b .. al ap1.De. The nrlac. 18 tiDe to coar .. :q h1ap1d. .Aperture 

centzoal, aill>le &Dd OD a lone tubular _ok. 

Ruaral !hi. tora d1.tter. tro. Ly!!!! hi!p1da in baTiDe a Dual lipiDe 

but acreea in all other reapecta w1 th the apeo1 •• 1Ih1ch Re.. cleacribecl 

troll t.bII Ollcocene. Siw1'ar tar. trOll R.W. ()e1'8ll7 baft been 

described u Lyaa et. cupt.a.& Beuaa t.houch thi. IIp.caa bu a IIIICll 

tiMr ~1d amace tbaD Ly!!!! !d.!p1da. TM Dual apw "'a th1a 

tora ciUt1ncti" but 1n Tin at tile yar1ab1l1V of th1.a P"01IP DO 11ft 

na.- 18 propoaed bare to add to tile ~ TC7 !arp mmber ot 

apec1t1c .. a belonc:'DI W 1ib1a pau. ID tile cue at 1IpM:beDa fill 

L!p!& bariDe bualap:t.a at tIdA 'Qpe, ta. P~. et tIIa ~ 

cle\ached o ... ·brII at lodoaar1a h1!p1da d '~b1aD7 .. ~0NI'1a ..... 

bu • .ut be ~ 1n 1Il.Dd. 

Oocvracel C9, 08, C4, C), C2, Cl, 186, LDS, LB4. 

L!p!& et. aulcata (Walker &t "acob) 

Plate 18, t1pN 12. 

8!rpula (Ly!aa) .ulcata lDIKG &: JACOB, 1798, p. 634, pl. 14, t1l. s. 
15-.& .ulcata VAfDR &: J&C(II - ClI&PMU, 189), roJ.a.toDe, p. S8), pl. 8, 
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tic. 11. 

Lq!D& eulcata (lAT6D at acoe) - TAPIU, 1943, Duck Creek, p. S~, 

p1. 80, tice. 33-34-

Lq!D& et. nlca~ (WAJUR , acoB) - BlRYIlISi'&Li & BlWID, 19S1, 

VaJ.epd1., p. 311, pL 10, tic. 281. 

D1MDa1au or tiered !J)ect.1l1 

.1cure 12 1O.29.C.16 D1aater 0.180 _ 

DeaorleUCIIlI ran tree, aall, wa_ to .,bar1oal, 1IIdl.onlar. Wall 

am'MD1iecl b.r e1cht., eq1I&lJ.T 8p&Cecl, laac1tvd1nal 1"1_ 1Ib1oh extead tile 

whole l.eD«th at t.be teat.. AperlllN centra1, 1ierId.Dal., .~le ca • 

Baaral Th18 d1ttwa trc. the \Ype 8pMt.il of Walker & J&COb ill 

baTiDe tne:r r1be, t.be1r 8pec~ baT1Dc tnnV..aa.. It. .... oloH3T 

with tba aiDele 8pect.Jl dMcr1bed. • s.n.-..... 1D aDd BnId (19S1) traa 

t.M wppw VaJ.aDc1,D1aD at I.V. GenaIv'. 

0cc1Ir:'ruae1 D6,])S, C), C2. 

2}5 



SDbtUlilT LIJmJLIIIBlB Loebl1ch" TapP8ll, 1961 

d • ~1&»7, 1826 

1)pe spec1es I.i.DpliDa carillata CUb_", 1913 

Cuhun (19R8) in describiDg the geAua L1.Dgu1iDa states "Test :ill tJae 

earq stages, at leut :ill the Jlicroepberic fora, pl..aD1epiral, later 

chubers iD a rectilinear sv1es-. Barurd (19S6) .... uub1e to tUd 

a coiled stage in either the .galoepberic or t.be II1crospber1c 

generatioDB of tbie pnue iD tM Liu, aDd d' OE-b~ (1826) la h1a 

oriciD&l descr1ptioa d1d. Dot _DtiOD &IV coiled portion. 'fbe pres.t 

wr1ter hu wo zaner obserftd an initial co1led port1cm iD Lanr 

Cretaceous _terial aDd 1t 18 pre.u.ad that CuahM.ll'. d •• cr1pt1CJ1l 18 

iD error OIl this polat. 

I.i.DpliDa _uter1 YiaDa lip. DOT. 

Plate 17, t1pres 21-24 

Plate 18, film'ee 2-3. 

Der1'Yation of __ , Reterr1Jlg to t.be etap Bauter1'Y1an iD which th1e 

specie- occurs. 

Bo10trR!1 HU.29.C.S 

Para~el HU.29.C.4 

HU.29.C.7 



Da.ui0D8 of t1CQl'!d speci.-aa 
Lucth Mu1I1111l width 

Figure 21 HU.29.C.4 0-S94 - 0.216 _ 

Figure 24 HU.29.C.S 0.720 _ 0.234 _ 

Figure 2 HU.29.C.7 0.S94 - 0.210 _ 

Diapoe1a1 Test e1cmgate~ later~ cOIIFreeeed, taper1ll& tonrds tAe 

proloculus &Dd cOllF08ed of t1 ft ar six chubera iD a rect1l.1Dear ... ies. 

The cbaabers are dietiDct~ suptlT 1Dtlated &Dd, except tar the tiDal 

OD8, are ~s broader than high. 'l'bq iDcreua ftl7 slowlT ill v1dtb 

u added and the teet Ccmaeq_Dt~ tapers ftr1' If'-uallT to the 

proloculU8~ ar -.q be alJIoet parallel lided. The nturea are d1at1Mt, 

depres8ecl~ caaatrieteci aDd 1IIIZ"kecU.Y liIIbate. T!Ie peripheral ~ 1.8 

gentlT lobulate. Wall calcareoua ~ a.;,othJ lIpertve ceatral, tendDal. 

s11 t-l.ik8 • 

.llterDatiOD of pD!rat1"1 '1'he apec1MD 1llutrated as t1pre. 21-22 

appears to be tb8 -caloapberic tOl"ll with a l.arp, apMrieal prolecul_ 

aDd tewer cb·"s than the II1croepber1c 1Dd1T.l.dul.. !bi. latter t ... 

bu a ftI"7 -.u spherical prolOCul1Ul, a .... elaapte teat am a 

creater D1IIIber at cbeabare. 

ar rU. 'ftr1e species 18 diet1Dp1abed tr_ ~ aodoaaria Ca-a) \IT it. 

.... cOIIIpreseed teet~ ita lees iIltlatec:l and .... cmtrlllpp1Dc Cb ..... , 

the ratber _at lobalat.e o1Itl1De J aDd tile tllickued .... ... ftd.a 
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species would appear TfJr7 sj ... l1ar to the tcna t1pred b7 BarteuteiD " 

Brand (l9S1, pl. 8, tic. 186) .. Li.Jwu].1!a sp. 4 fro. the Upper 

VaJ.u&iD1,aD but the latter species has sut,ves which are DOt coutr1cted 

and baa a nootb peripheral outl.1De. 

OccurrenceJ c6, CS, C), !BS, IB4. 

Material, Six apeciMna 

r~s 

L1.!pl1!a sp. A 

Plate 18, tigure S 

:LactIl 
0.6)0 _ 

DescrlptiOJU !est eloDe-te, laterallT cOlllpN.aeci tlrperiDI ftl'7 

grad~ tcJnrda t.be larp spblr1cal proloculu. rift iDtlated 

cba"" arruged 1B • rect111DMr ..ne.. 'lbe7 are broader tbaJl b1cb, 

... k17 cbeWOD .bIIpecl, arclled aloDc the .-diu l.1De. '!be teat 1a 

.l1ght.l1' depresnd al.oD« the .. Uu l1M, with tba Cb ..... baTiDc • 

lobular appe&ruce _ either .ide. .t .... di.tiDct, urr_, depre.aed. 

Apel"t1lN c .. tral, tend.Dal, crnl. abllped. Wall ealcareou, aootta. 

2}8 



unl1ke 8!\Y described tOl"ll. It shon 111w1 1ar1t1es to L1Dpl.1.Da lip. 1 

described b7 Lftse (1960) troll the Middle CallO'Y1a at If.W. ~ but 

tlae ..:lian l1.De 111 not so depressed nOl" do the sutures arel:l up so 

stronglT at thi8 point. Fro. Li.D&uJ,1J!a audanata Reuss 1 t d1f'terl ill 

lacldDg the Ol"DUeDtation aDd in baTiDg lION chen-on-shaped cb-whers. 

Occurreace. D2D, C3, LB3. 

Genus ~ snvelltr1, 1903. 

'1)pe species L1..!!gul1.Da nodoaaria ReUSI, 1863. 

The cemus L1.Dpl.oaodoaaria Silftstr1 onl.'r d1tter8 tr_ L1Dpl.1.Da 

d t (kob1Cn7 in hartD« cbaabers which haft nry little overlap. Variat101l 

often aakes it ditticult in practice to separate these two pnera. 

L1.Dpl.oncxlOAl"1a DOdOAl1.a (~) 

Plate 17, tteures 19-20 

Plate lB, figures 1, 4. 

Li.D&uJ,1J!a nodoaaria RIOSS, 1863, B1l.a lIIId Gault, p. S9, pI. S, tic. 12. 

L1.Dpl.1Da DOd.oearia RIOSS - CH&PMU, 1894, Folkestone, p. 153, pI. 3, 

tic. 1. 

Li.DsvJ,1!a nodoaaria REUSS - IICHINBERO, 1934, Hauter1_, p. 11$, pI. 11 

239 



fig. 9. 

Lingul1na nodosaria REtlSS - KICIfP'JIBBRG, 1935, Apt, p. 24, pl. 2, t1&. 12. 

Lingul1na Dl ~HT, 1938, Unterkreide, pl. 23, tig. 78. 

L1ngulina JlOcioaaria RBtES - WaI, .1943, Duck Creek, p. 499, pl. 80, 

tigs. 12-13. 

Mater ial I Thirt7-tour apeciEna. 

Daensions of tiered speciMDSI 

Figure 19 

Figure 1 

Figure 4 

HU.29.C.) 

HU.29.C.6 

HU.29.C.8 

Lensth 
0.,40 _ 

0.7)8 _ 

0.456 _ 

De scrip tionl Test elongate, laterally C0llpr88Sed, tapering gradual.l7 

towards the proloculus. Ch8llbers distinct, ll1DD8roua, slightly iDflated, 

five to eight in number, in a rectilinear series. The chulbers increase 

in height rapidl.T but only gradual.ly in width. Periph817 lobulate. 

Sutures distinct, depressed horizontal. Proloculus spherical; wall 

calC8r8OU, s.aoth. Aperture central, terminal, elliptical er slit

like, flush with the surfac •• 

Alternation at geDerati0D81 DiJIorph1s. is eaailT recognised in this 

epecies. 'lhe _galoepheric tora has a large spherical, sl1ghtlT 

cOllpressed proloculua tollowed. b7 tour er lift chaaben. The sutures 
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are horizontal. In the microspheric form Cpl. lB, tig. 1) the 

proloculus i8 sll&ller, spherical aDd distinct, and ie followed by eight 

chambers. The first two sutures atter the pro1oculua are curved but 

all the remaining ones are horizontal. The test in the lIicrospheric 

form is not so strongly' compressed and tlae cbubers do not onrlap so 

much. 

ReJl&1"Da The species difters fro. L1ngul.iraa rotundata cl l crb~, trca 

the Tertiar,y, in baviBg a c~reseed croes-seotion. ID north-wst 

Oermarv the species vas recorded b7 Bartell8tein It BraDd (l951) fr. the 

Ober Valend1s. 

Occurrence, D6l2, C4, C3, C2, IB6, LBS, LB4. 
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.101181, 187S 

'!)pe IpeC1e1 18.11 na lan1a JGDM 

JODM " Chapan (1897) lift the paenc Characterl at Ruml1Da .. 

"Te.t tree or attachedJ braDch1ll&J cona1stiDI at a calcareou \ube, 

swollen at interTals, 10 .. to tora .... or lell definite, at'MD 

1rreplar •• penY, tre. which la1ieral ltolou or brancbu are I~ 

ciftn ott. ----- the ODe or .... 8p8rture. in ta. taNI \bat are tree 

are CirCular, be1Dc tcr.d by .. open ad at .... caloveou a\oloD

tube-. 

The pnu 11 a 'ftrT ftriabl.e ODII bot.h iD 11 .. aDd Ihap. aDd ... of ... 

8pec1e1 pasl 1JIpwcepUbl.T into GM aDOthR. JOIIM le CMp-n (1897) 

atter nudtr1Dc all the kDoIrn ~1e. at 'that 1;1-. oa. to tt. CODC1u1OD 

tbat all the tree taNI reallT beloDpd to oraJ.T tibre. ~1_.-

1. I·.,H- laert8 .leme., 187S - Itra1cht or braDch1Dc; wrUara 

or 1Uc1obular CM"'I J wall t.b1ck aDd aooth. 

2. R·lI1Jl1na clobulit .. a Br~, 1879 - branch1DcJ lepentl at 

cl1.Uerent 11 .. , ,lobular er nbllobular, oonnected b;r 

ltol.cm1terou t1abe. at cUtterent l.eztl1;b. Wall thin aDd biapicl. 

3. Ra·Hna aculeata Wr1cht, 1886 - 1UbaDcular, inflated .. petl 

CODDeCtecl b7 ltout, curnd er rarel.T Itra1cht ltolOD tube •• 

Wal.la t.b1CDr t.baD !. clobulitera with mmROU 1\roDe tubercle. 

OD .... lUl'tace. 
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There 18 IIIICh to be .aid tor tb18 clusit1ca\1cm u all the .c1 •• 

described .1nee 1897 could be recardeci u ftrietiH or the •• -.. 

8pec1e.. In thi. thew, hoftftl', the t~ are ua1pecl to the 

:1DdirlduallT described spec1 •• aDd not to the tbreetold claRification 

at lema. aDd Chap ... 

Rum1'na turitand.8 Iba 

Plate 1B, t1p:re. 1.8 J 20-21 

!fars1Dul1Da et. DeDtal1na acul.eata d'CltBlOII - BIllTlllLll, 1110, IbatclAlr, 

p. 3S, pl. 2, tip. 10-l3. 

B,-11Da ,1obul.1tera BIWlY - CMPMU, 1876, rolDetaae, p. S82, pI. 12, 

t1c8. 3-4. 

B..,l1D. 8p. fAPPAR, 1940, ONpOll, p. 114, p1. 18, tl3. k-

1,-l'p. tuitara:l.8 DU, 19S0, p. 272, p1. 2, tsa •• 1-2. 

F1pre 18 

FipN 20 

F1cve 21 

1IU.29.C.22 

1IU.29.C.~ 

BU.29.C.2S 

24~ 

DtA.\er 
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arraupd in a l:1.Dear eC'1u &Dd. jotz.d b.r a narrow .ck. Tha chaabera 

are 1Dtlated nth the w1de,t part a~ the lIid.-po1Dt. 1'be wall 11 

oalcareous &Dd d1It1Dctq h1Ipid. Aperture at eDd of open tube. 

RnarUI 1'he broken 8pec:t.DI with one cbMber are identical to Ihaa'. 
t1pred t1P" tran the .llbiaD of lent. !he _ter1&l tl'Oll lpeeton 1e 

.1p:t.t1cant in that tor.a with two chabera haft been tOUDd aDIl 1~ 11 

clear that thee. broken i80lated ch&llbere ar1c1 fta] 17 tar.d • l.1Dear 

... tee. IbaD (19S0) etate. lIThe po.s1b1l1 V' of \be.. Ipecm. MiDI 

broken nodOlariaD chuber. 1.8 re.,te J there is DO 'Peo1.s at 

Iodoaaria iD tbe Gault wb1ch .. nch chaber., 8DIl1D4M4 tIIa aUpe of 

tbue chulbera don not lad uv nppan 1;0 th1.a thear:r-. 'I'M 8j)ee\oD 

t~ belaDl to Ihan'e ~- lnlt .. cloe. BOt 8ppUI' to haft t..t ... 

eDJII)lee with.... than cm. obe-her. !beT are c108. M JIodOMria 

h1!p1cla d'Orb1cJV' but th1e latt.. specie. ha sp_rical obe""". 
B-.l1na tuUorma Ihan c:l1ttere trc. Raeal1nl clob1al.1tera in ~ 

.lolllate tuitQl"a Ob-wher. aDd tbe ~.DC. at pv1pberal etolaa tubee. 

0cc1IrreD0e I D6C, D2D, ClO, Cl, C2, LBla.. 



luml1pa IlllricatiDa Loeblich cl TappaIl 

Plate 19, t1pre 2. 

Ra..,l1"8 aculMta VRIG!l'1' - CaPMUJ, 1896, rolDat<me, p. S8), pl. 11, 

t1&. 9. 

R..,HN. aculaata VRmJft' - BaO'rZlDf, 1936, Senon, p. 116, t1&. 38. 

I_Hg aur1cat1na UlmLIC!I &£ !APPAl, 19k9, Walnut, p. 261, pI. SO, 

til8. S-6. 

Runl1g lI1Il"1cat1Da UELICI cl TAPPd - BARftIIS'mI' It BRAID, 19S1, 

Val.lDdi8, p. )21, pl. 11, t1&. )06. 

Trip1dM, p. 42, pl. S, t1&. 106. 

RamJl1g 1I1Il"1cat1Da UDLlCI It ~ - azmJB, US8, Middle Polud, 

p.laJ, til. ~. 

r1cUN 2 1U.30.C.2 

JIa""_ lencth 

O.7S6 _ 

Deacr1etiODI rut tree, cOIIIp08ed or alqa. 1rreplar, qliDdr1cal 

bramMDI ~8, which aq diftZ"p at 1rreplar anc1es froa a 8l:lahtJl' 

1Dflated nbC10bular cba"" (t1pre 2). Tt. wall 18 thin, cal.careou 

aDd YW'7 trac1laJ the nrtace 1.8 cOYVed. with t1llll ap1Dla. Aperture 
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HearD I U81Jal.l¥ tOUDd tr~. Dilt ... ire. 1..,11M , ... 11 

in ita ,"atv D1IIIber at c;rl1Dlrical DraDCh:1D& t1abe. &Dd rroa R..,] 1 M 

l.aeT18 in iu hi8pid nrtace. !be forma 1lluatrated b.r BaneDate1D It 

Br&Dd (l9S1, pl. 11, t1«. 306) aDd br BarteDate1ll, Be~ __ t & Bo111 

(19S7, pl. S, t1«. 106) &ppeu- identical to the spec1aen t1pred bIN. 

OcC1llT8DCeI C1O, CS, C4, C3, C2, Cl, LB6, IBS, LB4, IB3. 

I ... ] 'M !lJ)!!del1 Paalsow 

Plate 18, t1pre. 15, 17, 19, 22 aDd 23 

Plate 19, t1pre 1 

Jfodoearia hi!J)ida s.RIDCI (DaD d'CllBIGII), 1914, &peetcD, p. 2S6, pl. 18 

t1«. lB. 
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DiaeD8iODll of ficured lPeoiMDaa 
Diameter 

FicUre 15 !U.29.C.19 O.laJlJ _ 

li&ure 16 lIU.29.C.20 0.378 -

11cure 17 lIU.29.C.21 0.396 -

FilUre 19 lIU.29.C.23 0.5bO -

lipre 22 lIU.29.C.26 0.594 -

FiI1Jre 23 lIU.32.C.4 0.6l2 _ 

FiI1Jre 1 0.29.C.27 0.100 _ 

De.cription. Te.t free. eloncate. ccmaist1nc of a .iDlle cnU'ara 

chuIber with a loD« eto1oniferoua tube at eitbel' eDlll. !be tubee Re 

c<= J (1"ID17 Dot OD tile .- u1a. !be nzoface of both p'wber ad tuMa 

18 coaree].y h18pid. '!'ut 1v'aJ,1.De. delicate. _iq broIta. .Apertare 

.1.IIpla, rOUllded at the end of \be tube • 

.... Da CoDa1derabl.e nriat10D GCe ... both iD .hlpe aDd .1 .. , &Dd tbere 

is a poe.1b1l1V that with perfect UDbrokeIl epeca.n. tile 8peCie ... 

ha.,. a .eri .. of Cb ..... l.1D -ll1Dp CODll8C~ 'b.r the noloaiferou 

tubes. The apeciMJl illuatrated .. fipre 22 is ideDtioal with tile 

clrawiDC of hals-'. holo'Qpe. 1'be fQNI illuetrated ben .. t1& .... 

17, 19 ha.,. YfIf7 10lIl tubes aDd aore ~trical ebaber. than t.be 

tn1oa1 ...... of thie specie •• 

OccurreDCe. D2, Dl. C9. C8. C7, C6. CS, <=4, C3, C2, Cl, LB6. ms, ~ 
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Figure 5 

Figure 6 

l~ POIJIIIIPIIIIlDd d' Orb1&D7, 1839 

Subt....:UT POLDIltPHIlfIId d'Orb~, 1839 

'tistuloae' Po~h1n1dM 

Plate 19, figures $-6 

HU.29.C.S 

BU.29.C.6 

LeDgth 

0.390 -

0.S2O _ 

Rnarlala .l DWIber or t18tuloae tar.a occur at nriou horisou iD tba 

Speetoo clq &Dd two are tigured bare. !be .. iter ..... with 

Baroard (1963) that tistuloae far.a are almaral nriaDta or aooth 

toraa aDd are Dot distinct t18tuloee species. Terq1l8ll (1864) recorded 

t18tulose PolJmorph1n1dae troa tbI Liaa but it la onl7 iD tM 

Cretaceoue that tbeT are round ill &IV' D.Uaber. The tilltuloee nriaDta 

at apeeton have a tine17 biap1d teat vi th tbe l.aat part coarae1.r 

tiatulose vi th mmarou v1dell' spaced apert1l1"8S cm. laac tubular DecD. 

Thq JIIq represent Tar1anta or Globullna Fiaca &Dd ~. obt.ua. 

Occurrence. Irregularly diatributed in beds C3, C2, Cl, LB6, LBS, LB4. 
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Genu GWBULIlIl d I Ck-bigD1', 1.839 

Type species PollmorPhina (Globu11ne) gibba dIOrbigrv", 1626 

Globulina prisea Reuss 

Plate 19, figures 3-4 

Globul1Da prisea (non dIOrb~) - RIOSS, 186), Bils UDd Gault, p. 79, 

pl. 9, fig. 8. 

Globulina prisea RBOSS - BBRTHKLIH, 1880, Montele,y, p. 57, pl. 4, 

rigs. 20-21. 

Pol,porPhina ruaitorais CHlPMlI (non RCBMIR), 1896, FolkestoDe, p. 11, 

pl. 2, rig. 9. 

Po1)'morphina rus1f'orllia SHIIlIroK (noa RfEMIa) 1914, Speet.cm, p. 263, 

pI. 19, fig. 12. 

Globulina prisca RBlBS - CtBHMlH & 0Z&14, 1930, , p. 73, 

pI. 12, fig. 6. 

OUttu.l.1na D7 HlCII'l', 1938, Unterkre1.de, pl. l6B, f1gs. 78-80. 

OUttu.l.1na D18 HEHT, 1938, Unterkreide, pI. 15B, figs. 6S-70. 

Globulina pr1.8ca RBU98 - laRD, 19!al. 1& Craie. pI. 22, figs. 239 a-b. 

Globulina priaca RBOSS - DUI, 1948, JIeoc01l:1an, p. 185, pI. )2, fig. 15. 

Globulina priBca RJaJ8S - BU'tDSllUW " BIWID, 1951, ValeDdis, p. 320, 

pI. 10, rig. 286; pl.)bC, fig. 291 pI. 16, fics. 48, so, 52. 

Globul.1Da et. prisea RItmS - BARTDlSfEDf, BB'I1'BHSTAID'r &BOLLI, 1951, 

p. 41, pI. 7, f1gs. 166 a-b. 
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D:t.nsione of figured speCWDSI 

FiglJre 3 

Figure 4 

HU.29.C.3 

HU.29.C.4 

IMagth 

0.4l4 _ 

O.b5o _ 

DescriptioDI Test elaDgate, ell:1ptica1 or oyoid iD shape, circular 1Jl 

cron-aectioo. Three el.cmgate chambers arrancecl alterute17 with the 

last two cb.·hftrs strcmg17 onrl.app1Dg t.be first. The 1Jlitial cbuber 

ia onl.T partja1l7 visible. The ",twea are d18t1.Dct, depreaHd. aDd 

DarTOW. Aperture terJdDal., ceatral, radiate. Wall sllOOth; a bual 

ap1De 1.8 ac.atiMa de'Y8loped. 

BeurDa Tbe 8peCi .. 18 ftI7 c10. to Globul.1IIa obtua (Rna) but it 

is .are elongate aDd tapering, and bu Dot the broadl7 r01lDded b_ at 

GlobuliDa obtuaa. 

OccarreDCea D7C, 06, D2, Dl, ClO, C9, ca, C7, C6, cS, C4, C), C2, Cl, 

LB2, LB4, IBS. 
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.BIIi~ GLABOOLINlDAE Reuss, 1860 

Subfaaily GLANOOLINllIAE Rcss, 1860 

GeDua TRIS'.rIX Kaof~, 1941. 

~ species Rbabdogoniua liaa:lnml Bl5B"fHlCIJll 

friatix acutaz!i!lla (Reus) 

Plate 17, figures 1-~ 

RhabdogoniUII aou'\!y!lua iIUSS, 1863, Hila UIlCl Gault". 55, p1. 4, 

fig. 14. 

PaMosoDiua tricariDatua alBIGIIY 'War. aoutaDplua Rli1JSS - CIUPIWl, 189~, 

Folkestone, p. 159, pl. 4, fig. 8. 

Rb,bdOlODiua Dl - HECIfr, 1938, Unterkre1de,p1. 1Tb, tip. 15-19. 

Bhabciogoniua m - lmmT, 1938, Unte1'kreide, pl. 18.., tip. 3-4. 

DetN 1 DOpA. tricc1D&taa 'War. !01!tPplua llJIJSS - !APPAI, 1940, 

Gra,'80D, p. 119, p1. 18, tig. 1,. 

!ristU aoutaDpl\l1l (RlUSS) - D&Il, 1950, Albi_, p.46, pl. 2, f'1c.2l. 

!ri.tU aoutgulUB (REUSS) - BAllTD(srEIN &: BRAND, 1951, Valendia, p.,14, 

p1. 10, figs. 257-261; p1. 16, fig. 60, p1.19.., figs. 36-'7 

Tri.tU acui:eMula (UUSS) -~ .. BOlUU, 1954, pl. 28, 1 f1g. 

!ri.t1x e!e«W=a bus - BAftDSTKDI, 1956, IIaIltco1: .. , p.520, pl.2,nc.50. 

!ri.tu .outucula 1U1JSS -~, BETBlS!AIDr &: BOLLI, 1957, p. ~7, 

p1. 5, fig. llll pl. 6, t.1g. 1~9. 

!ri.tu acut8!llUlUB (REUSS) - SZTIJN, 1958, Jliddle Poland, p. 38, fig. 86. 
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Dimensions of figured spec1.Jl8lu 

Figure 1 HU.28.C.18 

Length 

0.810 mm 

Maximum width 

0.288 mm. 

Description. Test free, rectilinear, uniseria1, triangular in transverse 

section. Tapers towards the pro1oculus though the last few chambers 

often tend to be parallel sided. The sides of the test are flat or 

slightl;r concave whilst the angles of the test are sharp and carinate. 

The keels cross the pro1oculus and meet to form a small point. The 

subg10bular proloculus is followed by six to ten, subtriangular, intlated 

chambers which are broader than high and increase Yery graduall,y as 

added. The last chamber is a rounded pyrandd in shape &Dd is aOlll8tt.a 

smaller than the preceding one. Suture. are distinct, depressed &Dd 

arch upwards on each face. The surface of the test is S1llooth, l\Y&l.ine. 

Aperture terminal, radiate and either flush with the surface or produced 

on a small neck. 

Remarks I This form differs from 'l'ristix insignis (Reuss) in the sharp 

angles of the test which are produced into thin fragile keels which extend 

the length of the test and cross the proloculus. The test or this 

species is generall;y more elongate than that or 'l'ristix insignis (Reuse). 

Occurrence. D6I, D6, D4, D2, Dl, C9, C8, CS, C3, C2, Cl, LBS, LB4, LB2. 
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Triatix 1na1gn1! (Reus a ) 

Plate 17, figurea 4-6. 

RhabdogoniUJll ineigne 1lBlm, 186), Hila und Gault, p. S6, pl. S, f1«. 2. 

RhabdogoniUJll ineigne RBOSS - SHBRUlCK, 1914, Speeton, p. 258, pl. 18, 

fig. 21. 

Rhabdogoniwn inaigne REUSS - BICHBNBBRG, 1934, Hauter1'98, p. 181, pl. 14, 

fig. 4. 

Rhabdogonium D) ~HT, 1938, Unterkre1de, pl. 24, fig. lOS. 

Triet1x insigne (REUSS) - DAM, 1948, Neocomian, p. 182, pl. 32, tiga. 11-12. 

Tristix :1llsi.gnj,s (REtJ)S) - BlRTBNSTBIN & BRAND, 1951, Valendis, p. 314, 

pI. 10, figS. 262-263. 

Tristix insigne (HEmS) - SZ'l'EJN, 1958, Middle Poland, p. 38, t1«. 8S. 

Mater ial I Sixty-nine apeciJaena. 

D1manaionB of' figured specimenl 

Figure 4 HU.28.C.19 

:umgth 

0.486 _ 

MaxiRlwa width 

0.162 _ 

Des crjj) t10n I Teat free, rectilinear, unt8erial, triaDgular in Cl'oa8-

section and tapering grad~ towarda the proloculua. The proloculua 

18 folloved by three to 11" 8light17 inflated, aubtr1angular chubers 

which are broader than high and increase very gradually in height .. 

added. The 8uture8 are genaralJ..y distinct, depreaHd &Dd on each lace 
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strongly arched upwards towards the apertual urgin. Both generations 

have been observed; the llicrospheric form baYing a TfIr'T _.11 

proloculus which is produced to a blunt point lIhilst the megalospheric 

form has a large, saooth, spherical proloculua. The wall is smooth, 

~aline, perforate. jperture terminal, on a Yery low neck, radiate. 

Remarks I Differs from '1'ristix acuta.ngula (Reuss) in its more rounded. 

angles, together w1 th a rounded base. 

Occurrence I D6I, D6, Dl, C10, C), C2, Cl, 184. 
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Superfamill' CASSIDUIJ1W3l d • ():Ob1gtv 

F~ caNGUURIlDO Loebl1ch & !appan 

Genus QONOROTAL.ITBS Kaner 

Type species Concrotalites bartensteild: apt1ena1s (BB'l"mNS'lUM) 

Conorotal1tes Sipoic08ta (Dam) 

Plate 19, figures 7-18 

Anomo1ina s1.gmoic08ta DlM, 1948, Netberlanda, p. 189, p1. 32, figs. 23-24. 

Conoratalites SigJIoiC08ta (DlM) - ZImLER, 1961, lfauterive, p. $1, pl. 8, 

fig. 13. 

Gavelinella? s1gmoic08ta (DAM) - BAR'l'BNS'rBIN & BI'l"l'BNST.UD, 1962, 

Marine Unterkreide, p. 271, p1. 37, fig. 6; p1. 38, fiC. 12. 

Materialz ~e hundred and th1rv-cme epee1aen8. 

D1Mn8i0D8 or figured epeciMnal 

Max:imDa diameter 

Figure 7 mJ.3Q.C.7 0.160 _. 

Figure 10 HU.lO.C.8 0.504 _. 

Figure 1.3 HU.3Q.C.9 0.432 _. 

Figure 16 mJ.)O.C.lO O.4J.h _. 

Descriptioru Test free, circular, plano-convex. Periphery rounded, 

8ub-acute. Dor8al side tlat shoving onl¥ one coil clMrJ.y, earlier 

cou.. obscured. Ventral 8ide COIl'YU, IlUch elnated. with a deep 
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umbilicus. Last coil composed at seven to nine, narrow, sigmoidal 

shaped, depressed chambers. The sutures on the dorsal side are 

strongly curved, sigmoidal, raised, thickened. Sutures on the ventral 

side are not so distinct and can be either raised or depressed; they 

are sliehtly curved. The last chamber is higher than a:r:q at the 

preceding chambers. The aperture is a narrow slit at the base of the 

apertual face extending from the UllbilicUB to about hal.t'wq towards the 

periphery. Wall calcareous, perforate. 

Remarks I The Speeton forms coil both dext.ralll' and sinistrall¥ with a 

larger number coiling sinistrally. Dextral.q coiled for1lli8 ha.,. Dot 

previously been figured. The genus 18 distingu1shed frOll 

Globorotal1tes Brotsen by ita ooarsely perforate wall. The epeci.. 18 

a very good. sone fossil and in Europe is found frOll the highest part at 

the Upper Hauterirlan (tenus Zone) to the Lower Barremian. This 18 the 

first record froJll the Cretaceous at Britain though the speci .. is mown 

from N.W. German;r and Holland. 

Occurrence I C3, C2, Cl, LB6, LB5, LB4. 



Fam~ CBBA.'l'OBULIMINIDA& Cushlaan, 1927 

Subram1q CKRATOBtJL!MINIHlB Cuhll8n, 1927 

Genua cOiamomBS Hotker, 1952 

Type species Conorboides Id tra (Hotker ) 

Cooorbo1des acuta ap. 1\OY. 

Plate 21, figures 9-12 

Derivation of namel acuta - referring to the po1nt.d spire with an 

acute apical angle. 

Holo1iJpes HU.)O.C.23 frOll bed C3 at Speetcm 1lluiorat.d here as 

figures 11-12. 

Material a FitV eight spec1mel18 

Dwnsions of figured. !peca.nsa 

Figure 9 

Figure 11 

HU.30.C.22 

8O.)O.C.23 

Ltmgth 

0.270 _ 

0.234 .. 

Oreatest du-ter 

0.252 _ 

0.198 _ 

Diagnoeiaa Teat tree, trochoid, planocOll'VU, with a high rather pointed 

spire of about three vo1utioll8, periphe%"1 rounded. Chaabers sea:11unate 

in shape, increasing rap1dl.,y in si_ as added with onl¥ two in the lut 
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marl. The umbilical side ~ be flat ar slightly concave with the 

last chamber occup71ng two tb.1rda of this area. Sutures flush on the 

spiral side, depressed on the umbilical Side. Aperture a low arch 

extending along IIlOst of the length of the UJlb1l1cal urgin ot the final. 

chamber. Wall SlIOOth, very thin, calcareous. 

Remarks. The species sbovs little variation though in SOM for.e the 

final two cballlbers ay be inflated. It baa a much higher spire, a 

JIlQI"e acute lIpical angle, aDd fenr cbaJaberl in the laat vhm-l t.baD 

either Q. lli1ira (Botker) or Q. Wliatensis (Tappan). The author has not 

yet been able to obta1D an l-rq deterld.nation or the van canpoIltl00 

but Loeblich, wbo bu eD'I1ned I~ ot the apeciMna froa Speetc:m, baa 

ltated (perlcmal cCWlllm1cat1OD) that the vall 11 aragonite. 

COllorbo1del nleDdieca1a BarteDatein " Brand 

Plate 19, fiprel 19-21. 

Conorbi. ftlend1aenal1 BlRTBNSTIDi & BIWG), 19$1, Valand1l, p. 326, 

p1. U, t1& •• )21-)22, 342-343. 

CoDorboide. ftlaDdiseD81a (BARTBNSTBDf & mwm) - BlR'l'BNSTBD " 

Br.1I:NS'T.AmT, 1962, Marine Unterkre1de, p. 253, pI. 35, tic. S. 
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Materiall Two lnmdred and six speciJlena 

DimensiOll8 or figured specillenl 

Figure 19 HU.30.C.ll 

Max1mua diameter 

0.360 -

Description. Test 1111&11, trochoid, with two to three whorls, circular 

in cross-section, planoconvex or concavoconvex. Periphery acute, 

smooth. Up to thirteen chambers, with about five in the last whorl. 

The dorsal side is convex and the ventral side either flat or ccmcave. 

The initial chamber! are indistinct dorsa1l1 but later ones are distinct, 

narrow, gently currtDg and increasing gradua.1.l,y in si .... added. The 

sutures on the dorsal side are narrow, pntJ,y curnd, flush er TC'T 

sl1ghtJ,y raised above the surface J ftIlwall.Y the;, are iDdiatinct but 

appear to be 8traight. Wall calcareoua; aperture a low int.erMrgiDal. 

ubilical arch with a sbort flap. 

RemarlclI .Ill the specillell8 are rather poor17 preserved particular17 OIl 

the ftntral side; II08t are Willed with pyrite. In H.W. Ge~ and 

PolaDd the species i8 on17 found in Hittel ValeDd1. particularJ¥ at the 

junction or Hi ttel Valendis I and 2. 

Occlll"NDCe. D7, D6, D4, D3. 
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Genus PSBODOIA.lflRCKIM Itratlyuk, 1959 

Type speci.. l'SBUDOLlMlRCKIM RJASlNENSIS (Uhlig) , 1883 

Lamarcldna Berthelin differs frOll this genus in beiDg deep~ umbilicate 

and ha'ring a tinal chaJlber which occupie. near~ halt the area of the 

umbilical side. 

Paeudolau.rcldna l.a!flughi (Sherlock) 

Plate 20, tigure. 1-9. 

Pulvinulina l.aDJ>1ugh1 SHF.RUX:K - 1914, 9peeton, p. 290, p1. 19, tig. 16. 

DiBcarb1s t.rbo BICHBlfBERG (nOD. d'mBIGHY) 1933, Hauteri'ft, p. 20, p1. 1, 

tig. 11. 

DiBcarbis D1 ~HT, 1938, Unterkreide, p1. 9a, tig •• 52-53, p1. 9b, 

t1gl. 49-54. 

Ducarbb D6 }lg:H'l', 1938, Unterkre1c1e, p1. 8a, tig •• 2)-2$. 

D1.carbi8 DB 1B:1ll', 1938, Unt8rkreide, p1. )b, 1-5, 23. 

Laarcldna l.a!!>1yhi (S8I!:RImI) - DlM, 1946, LaurokiDa p. 14, t1ge. 6a-c. 

Laarcld.na l.!u!I»1achi (S~I) - DAM, 1948, letherlaDdl, p. 187, tig. ). 

Luarcldna luf1\11hi (~K) - DiM, 1950, .llbien, p. 49, tic. 5. 

Luarcldna l.!.J!I)11!gb1 (Sll!lWX:K) - BlR'l'BNS'1'Bllf & BBT'1ZNSTAIDT, 1962, 

Mar:1De Unterkre1de, p. 289, p1. )6, tig. 15. 

260 



Material I Four h1mdred am s1xty'-six epee:iJBls. 

D1.111U18iOJ18 or figured specimene I 

Figure 1 

Figure 4 

Figure 7 

HU.3Q.C.12 

HU.3Q.C.13 

HU.3Q.C.14 

MaJd.IIua ~ter 

0.486 _ 

0.160 .. 

0.160 _ 

DesCl"jptionl Teat free, bicollftX or planOCODnx, trochoid, ccmaiatlDc of 

two or three vbor1.8 with fiTe or six chambers in the lut whorl. '!'be 

perjphe17' ie acute, liDIbate, IIJIOOth and sl.1ghtl1' lobulate. Doraal aiM 

strcmgly COD'YUJ ftntral side -akl1' CODYeX or flat. '1'bere are 1Ip to 

twelve chambers visible dorsal.lT which incre .. e gl'MuallT iD ai .. aB 

added, tbay are U8~ distinct, DarrOW, clU'ftd, aubtriangular iD abape. 

The sutlJres OD the dorsal surface are distinct, llJIbate, fluah or sl.1ghtJ.y 

raised, curved, and _et the per1pberal u.rgiD tangential.lT. The 

thickened 8llturea or the initial chubers are so cl~e together that ~ 

tend to tuae toraiDg an UllboD&l. 'boas. OD the ventral aide the aut1lrea 

are depressed and radial. Wall 8JIOOth, probablJ' aragoniticJ ~ert1D"e 

inter10urginal extending up the face or the tinal cbuber. 

Reu.rUI This epeci •• ie uaull.T placed in the genu I.uarcld.Da but it 

lacka the deep umbilicus and enlarged final Ch .... or that genu. 

Laarck1na h!a1globoea Du differs fro. this epecies in baY1.Dc a low, ftl"'1' 

broadl7 rounded dor.al .urface. In north-vest Oeraq &Dd FraDC. 
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!. l.aDJ>lughi ranges trom the Upper HauteriYian to lover .ll.bian, &Dd at 

Speeton it is nUMrical.lJ' strongest in the Upper Bautarivian beds, C4 

am C3. So_ nriatiClll in the height of the epir. has been noted, 

80me fol"JU baTiDg a .are acute apical angle than otMra. The speci •• 

vu originally described frca Speeton b7 Sherlock (1914) from C), C2 

am lover B. 

Occurrence a C4, C3, C2, Cl, LB6, IBS, IB4, LB), IB2. 
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Subfaaily EPIS'fOfiNINd Wedeld.nd, 1957. 

The classification or the Irpisto.ininae used here is that of the 

Treatise. In 1954 Hotker proposed a complete recl.assitication of the 

subfamily based largely upon dental plates aDd, to a lesser extent, OIl 

the nature of the apertures. He considered the tJpe species 

l;>istOlll1.na regularu Terquem to be innl1d as it did not show -.D1' ot 

the features regarded &8 characteristic of this group, in particular the 

absence or protoforaminal and deuterof'oraminal apertures and dental 

plates. He suggested that TerqU8Jl's specimens Jaq have belonged to 

Conorboides Hotker. For forms prenouslJ' usigned to the genu 

EplstoldDa, Horker erected three new genera - Brots.m.a, Voarth!,lsen1a 

and Hiltermann1a and wo included HlIglund1na Brotsen, all ot Rich are 

dist1.ngu1shed from ane another an the Dature or the tooth-platee. 

Loebl1ch and Tappan (Treatise 1964) state that the VJ>e lfistom:iJla 

regularia Tarquelll appears to be lost but the7 regard !. JI08quene1a 

Uhl1g &8 identical to it and &8 this species 1f88 placed iD t.be genus 

BrotHD1.a b1 Hotker (1954), BrotHn1a beccaee a syDOJV1Il at }\)istoadna. 

Cord.,. (1963), atter examining then sectioae of Brotsenia I1lO8Quensis 

Uhl1.g and ~. parastell1«era Hotker fro. the CDtord clq, found that 

although Hotker referred both species to Brotsen1a the,. bad dental 

plates which corresponded -uact17 to tile we described bf Hotker 

(1954) tor the genu Voorth5!!en1a·. Card. theretore regarded 

Voorthl\rsen1.a and Brotsen1a &8 syDCIIJ11IlOUS am aended the genus 

Brotsen1a accordinglT. Hofker's genua VoorthsTsen1.a vu erected br b1a 

26~ 



CORDEY (1963) HOFKER (1954) TREA TISE(1964) 
~ 

BROTZENIA I 

BROTZENIA ) ~ EPfSTOMfNA 

l VOORTHUYSENfA 

<-
HfLTERMANNIA? HfL TERMANNIA .. 

• HOGLUNDINA 
HbGLUNDINA HbGLUNDfNA 

/ 

II " 

Some recent dassificaOOns of EPISTOMINA 



OIl the relati Ye si.. of the tootb-plates and this, in ~ cu., is 

regarded in the Treatise as of specUic Tal_ 0Ill1'. S1Jd.larl3' the 

characters which be used to separate Hi! terunn1a are alao regarded .. 

of onlJ' apec1f'ic importance. Br det1n1 tion in Hofker' 15 clus1ticatiOl1 

H8g1uud1nA has plates cml7 in the laat chuber. Corde7 (196) reports 

observing, in some Lower Cretaceous spec1aens or !. caracolla (RoellllBr) , 

plates in other tbaD the final cbuber suggesting that the speci •• 

belongs to Brotsenia. .A number of sections _re made b7 the writer at 

this species but plates were obseMed only in the final chulber. The 

majority of the specimens of '!p1stOll1na' frOll the Speeton cl. are 

either Willed by' pyrite, fragile and d1f'f1cult to sect1cm satiatactor1l7 

or haft the final chamber damaged and eroded. The author has foUDd the 

classification b7 Bofker, which grouP. foru baYing .i-Har uternal 

JDOr};hology into different genera, T1rtual.11" 1.IIpoas1ble to appl¥ 1.u 

practice and IlUch is to be said for retaining the pre-I954 usage at the 

genus l!fistollina. 

Genua BPISTC»Olil Terq •• , 188) 

'l)'pe species !'f1sto-ina III08quene1s Uhllg, 188) 

!pistoaiDa becht1 Bartenstein, Betten8taedt '" Bolli 

Plate 20, figures 16-21 

lpist.oe1Da D7 HF£HT, 19)8, Unterkreide, pI. l2B, figs 1-29. 

9>istOll1Da (Brot.en1a) becht1 BARTllStzllI, BEnaSUID'l' " BOW, 1957, 

Tr1n1dad., p. 46, pI. 7, rig. 170. 
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!'£istoJl:1na (Brotzenia) bechti BlR'lIIfSTEIW, m TINSTdD'l' & BOLLI -

BlRTBNSTEm & BB!TENSTA1I>T, 1962, Marine Unterkreide, p. 279, pl. )6, 

fig. 10. 

Material. Seftral thoueand spec_ne. 

Du.eneioDB or figured spec1meJ:aa. 

Figure 16 

Figure 19 

HU.)O.C.17 

HU.)O.C.18 

Mu1 KQII d.1ueter 

0.378 -

O.JOO _ 

Description. Test free, DIall, trochoid, bicClll'ntX, cOllposed. of two aDd 

a halt to three whorlB, the lut or which b.u DiDe to ten Cb ......... 

Peripbery acute, nr.Y sl1ghtlT lobulate. Test eitber equa~ bicOllftX 

or with the dorsal side .... strongly COIlnx than tbe ftIltral side. cm 

the dorsal side about tvenV-OIle depressed chulbers are rtsible; the 

ftIltral chubers are gaerall.T sl1ghtlT iDtlated. Satares d1etiDct, 

lbIbate, raised abon the surface or the test. Ventral 8utureS IJtrai«ht, 

rad1ating froll a central umbilical boBs; dorsal sutures curTed, .et1Dc 

periphery and spiral suture taDpntiallT. ~tlD"8S of two ~s - a 

sMll OTal, anal ClDe OD the terIIin&l face and 10lIl sUt-Uke, latero

arginal apertures running parallel, and close to, the peripber,r OIl the 

nntral surface. The earU .. laterourginal apertlll"8lJ are 1Dt1lled 

with secODd.arJ vall _terial. Wall nooth, thin, calc&reoua. 



Raarlcsa The Speetaa forJU haft been COllpared nth the holoVPe aDd 

paravpes in the Senckenberg MoBeua and agree clo.e17 with thea aDd the 

tJpe de.criptions b7 BartensteiD, Bettell8taed.t & Bolli (1957). The 

paratJpe which the7 figured. frOll Trinidad differl in ha"dDg tbe YeI1tral, 

radial sutures slight17 cUM'ed and not straight. The species is VW7 

close to !. cbapuni Daa from the .llbian but differ. in not baTing the 

raised sutures aDd depressed Chamberl of the earl1' whorls. In 

Trinidc !. hechti 18 found in the Jliddle Barreadan, aDd in north-.... t 

GerJl8l\Y froa the upper part of the lover Barrellian (denc1cunn i scme). 

The specimens fro. Spaeton are uauall,y Willed with pyrite aDd occur in 

large nWllbers in the dark, highly p,-ritic, cl.qs of the upper B beda. 

Occurrences The upper part of the lover Barremian beds LB2, LBl. 

!piltoaiDa ornata (Rouer) 

Plate 21, fig1lre 1-8 

Planul1na ornata R(EMIR, 1841, Kreidegebirge, p. 98, pI. 15, fig. 2S. 

!Piltoa:Jna ornata (RCBMER) - D6M, HeocOll1en, p. 188, pI. 32, fig •• 16, 

18, 19. 

!Piato-ina ornata (RC.ID4IR) - BARmNS'l'BIN & BRUD, 1951, ValeDdie, p. 327, 

pI. m, fig. 327; pI. 19, f1gB. 58-60. 

Brotsen1a ornata RCII:MIR - H<FKBR, 1954, Ipistounid .. , p. 181, figa. 7-8. 
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Epistoaina (Brotzenia) ornata (RCli1E) - BlRTKNSTEIlf, BKTTJ:NST.UDT " 

BOLLI, 19$7, Trinidad, p. 46, pI. 15, fig. no, 115; pI. 6, fig. l43. 

B)?istcw1 na (BrotHllia) ornata (R<EMBR) - BlRmHS'l'BIH " BBTTENSTAlmT, 

1962, Marine Unterkreide, p. 264, pI. 35, fig. 17; pI. 38, fig. 6. 

Material, Several huDdred spec~. 

DiJIeD8icma of figured specaans I 

Figure 1 

Figure 4 

Figure 7 

HU.)0.C.19 

HU.)O.C.20 

HU.)O.C.21 

Max1.aaa diueter 

1.690 _ 

0.864 _ 

1.040 _ 

Descriptiona Test free, lenticular, equally bicOllftX, trochoid, with 

one and a half' or two whorls and ten chubers U1 the last whorl. <m 

the dorsal side all the chaabers are visible; they are curYed, 

depressed and up to nineteen in number. cm the nntral surface onl,y 

those or the last wborl are seen; the,. are triangular, subtriangular or 

pentagonal. in outline and their s\D"face is depressed; the,. join to a 

central Wlbll1cal pit. Sutures nr,y l.1abate and tuberculate, raised 

well aboft the surface or the test. The "Antral sutures are straight 

or gently curved, radiating from the central UlIbillcal pit, whilst the 

dorsal ODeS are strongly cuned, .eeting the periphery tangentially, 

tOl"Jl1.Dg a lobulate acute, tuberculate periphery. The tertdnal face or 

tbI lUt chuber usually not presened &Dd the areal aperture there.tore 

not obaerftd. Laterourginal apertures occur on the ftntral surface 
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near the periphery; the earlier ODeS can be seen though are often 

obscured by the sutures and secondary wall uterial. Chamber walls 

usually saooth but occasionalJ.y tineq punctate. 

Reaarksa Both dextral and sinistrall1' coiled toru occur though the 

sinistral ones are the IIlOl"8 COJlllOll. The species is similar to 

!. epinulitera (Reuss), but lacks the strangq lobulate outline toned 

by the lilIbate, arched, dorsal sutures or this latter species. At 

Speeton !. ornata (Roemer) is IlUJIl8rical.ly strongest in the upper 

Hauterivian between beds C,SA and C1J this is 8iJI11ar to its distribu

tion in north-west GeraI\Y where Zedler (1961) records 

in the hildesiense, see1eyi and tenuis sones. 

Occurrence I D2, D1, Cll, ClO, C6, CS, C4, C), C2, IB6. 

Genus fIliLUHDIHl Brotsen, 1948 

Type species Rotalia elegans d I Orbigtv', 1826 

H!glund1 n a caracolla (Roe.r) 

Plate 20, tigures 10-15 

C!;rro1d1na caracolla RC:BMIR, 1841, Kreidegeb1rge, p. 97, pI. 15, fig. 22. 

Rotalla caracoUa ROBMBR - RmBS, 186), Hils unci Gault, p. 84, pl. 10, 

fig. 6. 
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Pulvinulina caracolla (ROBMER) - SHERIlJCK, 1914, Speeton, p. 289, p1. 19, 

fig. 15. 

!Pi8tom1.na caracolla ROBMF.R - EICHBNBERG, 1934, HauteriV8, p. 185, 

pI. 13, fig. 8. 

!,istom1na caracolla R<EMPB - nCmmERG, 1935, Unterkrelde, p1. 10, 

figs. 15-17; pI. 13, figs. 15-18. 

!i?istoJaiDa D5 HE£HT, 1938, Unterkreide, pI. 14&, rigs. 40-50; 

!pistomina caracolla (ROEMER) - DAM, 1948, NeocOJlian, p. 187, p1. 32, 

fig8. 17, 20, 21. 

Bpistollina caracolla caracolla (ROEH8R) - BlRTBNSTEIN & BRAND, 1951, 

Valendis, p. 326, p1. il, fig. 323; p1. ru, fig • .300, pI. 16, fig8. 5.3-

57; p1. 17B, figs. 28-)0; p1. 18, figs. 73-81, 89-99; p1. 19A, rigs. 

48-52. 

H8g1wxi1na caracolla (RCEMIm) - HOFKBR, 1954, Bpistou.ridae, p. 193, 

fig8. 33-35. 

!pistomina (H8g1undina) caracolla caracolla (ROEMBR) - BARTKNSTImf & 

BET'l'ENS'l'.llT, 1962, Marine Unterkreide, p. 260, p1. 35, fig. 13. 

ITistollina caracolla (RaamR) - SORGBNFRBI & BUCH, 1964, Demlark, p. 113, 

pI. 1, rig. 7. 

Material a Several thouand speciJllena. 

D1II8naiona or figured spec~ a 

Figure 10 

Figure 13 

HO.30.C.15 

HO.)O.C.16 
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Description. Test free, lenticular, bicODvex, trochoid, vi th one and a 

half to two whorls; the lut farmed whorl has six to ten chambers. 

Periphery acute, slightly keeled. The ventral side 18 urkedl,y CODTeX, 

the dorsal side leS8 so. All the chambers are nsible dorsally and are 

up to eighteen in DlDIber. <k1 the ventral side onl,y the chambers or the 

last whorl are nSible. The challbers are depressed, triangular in 

sbape dorsal.ly', gently curved ventraJ.l¥. Su.tures strcmglT llabate, 

flush with the surface or sl1gbtlT raised. Ventral sutures straight, 

radiating from a central boas; sutures on dorsal side are gent~ 

curved and _et the periphery' tangentially. Oval areal aperture am 

wo a IICIre conspicuous, sll t-like, latercnarginal aperture on the 

ventral side, 'Yer,y close to the peripheral border and parallel to the 

plane or coiling. The earlier laterourg1nal apertures are nsible 

along the 'Yentral peripher7 but are U8~ closed b7 HOOD!.'lar7 wall. 

uter1al. Wall smooth, Db1ok, calcareous. 

VariatiOD. Occurs _iDly in the sise or the test aDd ita degree of 

conTUiV. Dextra.l.l1 coiled tarJU occur in all papulati0D8 but are 

alvqs less in IlUIIber than those coil:1Dg in a sinistral anner. 

Reurksl nu. species often ocours in Tast quantities tar.i.Dg the bulJc 

or the residue; thil is particularl;r so in the upper HauteriT1aD aDd 

1a paralleled in north .... st 0erIaaIv. FrequentlT the teste are C'oded, 

eepecial.lT tbe t.n1nner chuber vall8 between the .utures (t1&. 10), in 

.OM C&M8 llttle rell&ine apart fro. the peripbar7 and oenwal boas. 
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It is not thought that this D8C41ssar~ indicates transportation and 

sorting by' bottoa current. atter depoai tiOD. 

In the cliff sections of the C beds, speciMns can often be seen by' the 

naked eye, weathering out OD the surtace at the clq • 

.l nWllber of specimens were dissolved in dilute acetic acid and in 

every case a brown I chi tinous I 11n1 JIg to the chambers ~'ned. 

Kxternally HSgluncU na caracolla (Roe.r) aDd !p1stosa1Da parastel.llgera 

(Hof'lcer) appear identical (see Cordey 1963, p. 65 6) • 

Occurrence I D6, DS, D4, D3, D2, DI, Cll, to Cl, IB6, LB5, LB4, IB3, 

a2. 
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FaJIill' lfOIIONlDlB Schult .. , 1854 

9nbt~ CIIlU8'1'OICLLIH BradT, 1881. 

Reus, 1849. 

1)pe species AllO!Ol"J)hiDa trigcma Reus, 1850. 

AllC!!!]?hiDa Bp. A 

Plate 21, figures 1)-16. 

Materiall B1ghteen epecn-na. 

Dimensions or figured spaciMJl81 

Figure 13 

Figure 15 

HU.)O.C.24 

HU.)O.C.25 

Max1laua d1ueter 

0.216 _ 

0.2,34 _ 

Descriptionl Teat saall, trochospiral, subcircul.ar to aubtri.angul.&r 

in shape, inYolute with anl¥ the che'""'trs or the lut wbar1 distinctl,y 

viBible. The last whorl 1s cOlllposed of three, 1ntlated chulbers 

which farm the bullc or the test. Sutures distinct, depressed. 

Aperture a nail elongate slit at the Tentral edp or the ].ut cbambv. 

Wall thin, nooth. 

Reurlau Th1e is the tirst record of this genua troM the Speeton clq. 

The _jorit,. or the speciJlena are unfortunate17 rat.'ler poor17 preeerftd, 

and due to their eull 8i .. are difficult to deter.u.ne; vhilat the tCll"ll 
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is almost cert~ a new species no Il&II8 i8 given here untU turther 

material has been obtained and 8tudied. It i8 aiJIilar to 

.lllomorphi.na aliai Colc. trom the Maeatricht1an of the Spaniah Sahara 

but is aueh _all.er and hu a leaa distinctive aperture. 

Occurrence, C), WS, W3. 
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The Upp r D ch 1 vels ainst 

the e p111bo 



It 1s clear trOll the d1etrlbutlO1l chart that OD the buls or the 

toram1n1tera, the D beds can be subdiYided into tour ta1JD&l 1IIl1t8t

(b) D2D~l 
(a) D4Cl-D21 

1. Beds D4Cl to Dl 

2. Beds 1>51 to D4C2. 

). Bed. D7D to t.be top or D6. 

4. Beds D8 to D71. 

Fauna 4 D8-D71. lmMd1.teJ.y cmtr~ 'the Coprol1te Bed (s), theM 

tar.w1n1ter. wbich are recorded bare tor tM tir.t tiM. All the tGl"'m8 

ha ... been .. siped to the pilUS B!plapbrapo1de., but _ca .... or their 

crubed aDd distorted preMrfttiOll 1ibe7 haft been l.ett 1IDdR 

"'nclatar. !J)!!'ta. 'ftIe7 ebOlr .trong aft1D1U •• nth Bapl.apbr...,1cl .. 

Deocomeule (ChlpMll), B. cOIlcana (Cbapun) &Dd B. tOlltiDenai8 - -
(rerqua). 

the black ebal1 clqa or D8 with their p1ecu or pAoephat.ic 

_ terial aDd occ .. 10D&l p-aiDa or ,laucoo1 te, probabJ.y accuul.ated :ill 

bel...ntes Aaroteuthi •• ablateral1a aad~. lateral1e to dritt iD. !be 

ClaucOllite ,a1D8 ~ haft bee clerlftd aDd do Dot -_searill' 1Dd1cate 

true aariDe coaditiOll8. 10 • ...",ite. ha ... bHIl tOUDd iD D8 ar the 

1Dd1caU.,. of poor ecological caDd1t.1oaa tbaa ace of .trata. Si"U .. 

274 



t01"ll8 or Hap1opbrapoides have been recorded troa the TitbOD1an aDd 

Berr1uian or north-vest Bulgaria (JCYf'Chen &: n-1tonOTa 1961), the 

Intra-Valanginian or Poland (Sstejn 1960, 1964), &Dd the Vea1den 6 to 

M1ttel ValeDd1s or GenaD7 (Bartenete1D &: Brand !9S1). 

Fa1lD& :3 D7D to the top or D6. Hare a arked iJlprOYellent 111 

ecological cODditiOll8 is reflected in the increased D1DIber or both 

calcareous &Dd arenaceous torudn1 tera. Whilat onl.7 three apecies 

occur in bed D7D, twnv-tvo are present iD D6l1. 'l'he c_era 

G1CB)!pirella, ~bacu1ite., !rochu-1n a, VerDe1liliDo1de., lIodoIIaria, 

C1thar1na, Frcmd1cular1a, Lagena, LBnticul1na, DentaJ1na, Vac1Dal.1Dat 

LiDgulonodoear1a, Globul.1Da, Ra",,11na, Tr18t1x, Conarboide. &Dd 

!!gllJDd1 na all occur tor the fir.t ti.e at SpeetoD. Restricted to 

tbe.e beds are Haplopbrapoidee nODioninoid.. (Beus), LnticuliJaa (!!.) 

striatacostata (Reu.), VaginuliDa c.t. !DI!!tis8ia Reuse, &Dd 

C1thariDa etr1g1llata (Reuss). 

All the tora" n1 tera iD the .. beds are alao tOllDd in the M1ttel 

Va1eDd1s or aer.uv. In cCIltrut, the ostiracoda are reetricted to 

theee beds &Dd are not cOllparable vi th aJJ7 otber mCND tauna (.ale 

1962b). Hea1e (1962b) ngpste the oetracoda haft aftinities with the 

Vo131an or the laba regiCll iD Ruea1a rather tbaD the Lcnntr Cretaceous, 

although the lwouite. ( .. ale 1962a) poat to a Subc:rupeditaD (Upper 

BerriuiaD) ape With tora.,n1teral uHlll:lagee 1t 1e d.1tt1cult to 

diet.1.Dp111h betnen Berriu1an ad Valanginian, although .trata at 

ValangiD1an age teDd to haft a greater nrieV &Dd nUllber at apec1es. 
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In north-west Bulgaria the Berriu1an II1.crotauna includes 

Haplopbrapoides att. neocOJllieneis (CbapII8.n), Verneu1l1noide. 

DeocOJllieneis (MJatl1uk) and GlOllloap:1rella gault1Da (Berthelin) all of 

which occur in this !peeton fauna. '!he endenee of both &BaCIloidea 

and tor .. 1 D1 tera suggests a Berriasian age tor theM beds and the 

absence of .&Jmoftrtella cellensis Bartenate1n &: Brand, a scme foss11 

for the Mittel ValeDd1s, adds weight to this new. 

Fauna 2 D,I-D4C2. These beds are characterised bY' their paucit.Y of 

forami D1 fera, both as regards nUlll8rical abundance and nUllber at specie., 

and the total abeence of oetracoda. LtthologicallT the7 are IN7 to 

grepah brCMl P11"itic clqs and audstones in which LiDgul.a occurs quite 

Co.lO"'7, togetber with nriou species of ~oteutb1s. She" cnr water 

is suggested by the presence of LiDgul.a though the belHD1te. 1Dd1ca1ie 

CODD8CtiOD with the open sea. It ls probable that these depoa1t1 were 

laid dOllD in the littoral SOIl8 under reduc1.Dg cODdit1C118J aB eDrirCID

MIlt in which onl,y the .are tolerant torg1Ditera could 11ft and eftD 

these in nall DUllbers. '-cmtr1iella celleul1 Bartel18te1n &: Brand 

occurs iD D$A though is rather rare, and Amaobacul.1tes subcretaceua 

Cuabll&n &: Al.enMer, in D4C6. In Bulgaria this latter epecie. 11 

found in tbe Val.aDg1n1an but ls absent trea the Berriasian. 

'aUD&. 1 D4cl up to and including Dl. the return of good ariDe 

cODdi tiOll8 in bed D4Cl 1s reflected in the rich benthODic fauna which 

persiSts to tbe top or the D beds &Dd up into the C beds. c:. faunal 

grOQDds these beds can be diY1ded into two at the D2D-D21 bomdaz7l-
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(a) beds D4Cl up to &Dd including D2E. Here AmmodiecUB tenuie:1..mu8 

(Gtlmbel), Glomoepira gordi&l1e (Jones " Parker), lodobacularia nodulos. 

(Cbapman), FroDdicularia ccocinna loch, Citbarina et. diecore (Koch), 

ynticulina (~) eaxonica Bartenetein " Brand, ~ (~) guttata nr. 

intermedia var. nov., b (!.) er. pacSYnota (Dam), ~ (!.) echrei teri 

(Eichenberg), !:- (~.) crepidulari8 (Roe ... ) and Pseudonodosaria hmlil1a 

(Roe_r) appear far the first tiMe It ie in theee beds that 

AJamovertella O811el18ie Bartenetein & Brand and Cooorboidee valendieenaia 

Bartell8tein " Brand, good sone fossils in ~ for M1.ttel Valendie lb 

and 2, reach their ac.a. In north-wet ~ honftr AwnodiecU8 

teDuie1.au8 (Glllbel), Frond1cularia concinna loch and LenticullDa ~) 

eaxonica Barten8tein " Brand. do not occur belGlf Ober Valend1e 1-.3. The 

oetracode Protoqthere hannoverana Bartenetein " Brand, Schuleridea 

praetborenenei8 Barteueteln" Brand, and Dolocytheridea wolburgi 

Bartenetein " Brand, which occur in these bede, suggeets a correlation 

ranging frOll M1ttel Valend1e 1 to the top of Ober Valendis 1 or Germazv'. 

The foru1n1tera t.nticulina (~.) echrei tari (Eicbenbergh Le (L.) - - -
guttata (Du) and ~ (t.) crepidularis (Roe.r) all range lIpvarda fro. 

the Gerun Ober Valendie 2 and 3. From this it would appear that the 

bede between D4Cl and D2B have an age equi Y&l.ence ranging fro. Hi ttel 

ValeDdu 1 and 2 to Ober Valendie .3 in terwa or the north-wet Geraan 

succession. 

(b) beds D2D up to and including Dl. A true HauterlY1an fauna occura 

in D2D with the appearance or Citbar1na ~ (Roe ... ), £. seitsi 

Bartenat.1n " BnDd, £. !parsicoet.ata (Reusa), Vaginul.1na argut& Reuse, 
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Lt'nOm'ln < Scltloenbacltia Bp 8p • , . 
C )hf'r-Alh J[ort()niceras sp, sp. -

RUllOplitu mutus (&nnmBY) 

)lith·k\lb 
Anahoplitu inurmtdius SPATIl 
1I0plitnl d~nlatU8 (SOWERBY) 
Dmwilkicerru mamm UlalUffI, (ScIlT.,)TIll:I~I) 

LeymerielJa rtgtdar'U (ORBIG~Y) 
I~ymeriella tardefurcala (LEYlIERn:) 

l-nt('r-"\Ih Leymermla scAmm7Mni (JACOB) 
Acaratlaoltoplitu jacobi (CoLll'T) 
AcanlJaohoplitu NOiaJai (SEL'XES) 

Obt>r-_\pt 
Pamlwplitu 3Chmtdti JACOB &; TOBLER 
.V toItibolitu clava STOLLEY 

l-ntf'r-Apt 
Duhayuitu dulta.yui (LEYMERIE) 
Dulta.yuitu botki (KOE~ES) -

Otwr- n., m'· m(' 
Criounu bidtJatat"", KOENEN 
Criocera8 nule KOENEN 

Criocerru 8ptJr~ KOENEN 

~lit tcl-llarri·ml· Criocerru tkJId-maJa'" KOENEN 
CriocUYU tkga,.., KOENEN 

Criocerru 1~tu1& NEU)U1"R & rULlG 
l-nt('r-Barremf' Criocuru rarociJlCtvrn KOENEX 

(lrioctra" "'rombecl:i KOENES 

- X tocra&pfditu Wt"'" (KOEXES) 4 

3 CrWctm" ~lfyi NEUlIAYR &; FIlI.lt~ 

( .bt>r-Hauterin 2 l.'rWcua& AilduitJl"t KOESES 

lb CrWcera& rapriror1'" (F. A. ROl:\U:R) 
la 

2 AcaMlAodi~ bivirgat'lN (W}:Jo:tnll) 
rnter-Hautf'riv(' I Lyliwcuas "oriel"" (10'- A_ lWEm:lt) 

C Hwr- \' alf'nd j", 

){ittcl·\·ale~M 

4 ..... ",urla 8p. 

l 
Arnoldia Mp, 

.) 

lJkllOlo",i/#-- "p. :0(1" 
I 

2 l'ol."I".'/'·""" -, !ll'. !'Ip. 

1 1'/"",1, ,.tir. ,." .• !'<". !'IJI. 

Zones currently used in Geraany. 

(after Bartenstein &: Bettenstaedt 1962) 



y. kochii Rouer, Frondicularia hutata Roeam-, Lenticulina (f-) guttata 

(Dam) nr. eichenbergi Bartenstein" Brand, 1- (f-) ouacbensis (Sigal), 

viSH'MlIni (a. ttell8taedt ), Ra1Ilul1.na spandeli PaalSOIf and lj)istomina 

ornata (Roemer). The 08tracods Cythereis senckenbergi Triebel and 

Protocythere triplicata (Rouer) which also occur in these upper D beds 

are vell known species in the Lower Hauterinan noriC1Dl and biv1rgatus 

zones or Oer~. ~ the other hand Dorothia OXlCona Reuss which is 

COIlllDOD in the upper ValeDdis and biv1rgatus sone of ~ il absent 

froa the D beds. The distinctive species Triplasia emalaDdensil 

Bartenstein & Brand which is absent from the Lonr Cretaceous of Britain, 

is regarded in north-vest GermaD,J and Denurk, where it cO""Ol217 occurs, 

as a facies fossil confined to littoral cCDdltions. 

TbI C bed. 

Theae beds, in contrast to the D beds, do not show distinct Jliere

faunal units separated b7 relativel1' barren strata, but haTe a Tel7 rich 

fauna with IIBl\T long ranging forms. The occurrence of H!alnndina 

caracolla (Roeam-), Haplopbrapiwa aequale (Roe.r), Cl tb&r1.na harpa 

(Roell8r) and lpistoa1 na arnata (RoeM!') clearly indicate their Hauteri-

nail age. H8g1undi na caracolla (Roemer) is ftr7 ca.aon, often occurring 

in vut nUllber8 and forJling the bulk of the washed residue. SiJlilarl1' 

Lenticulina Jdnsteri (Roemer) is c~ throughout DIOst of the C beds 

al though neft%" occurring in 'floods' as doe. H!glund1na caracolla 

(RoeMr). In Cll, the basal _mber of the C bed., Haplophrapiua 

aequale (Roe.er), Bigenerina clavellata Loeblich & Tappan and 'n-ltax1a 
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pyrUlidata Reuss occur for the first time. In Germamr this latter 

species appears in the zone of Crioceras hildesiense Koenen u does 

Lagena er. hi8pida Reuss a form which first appears in and ranges 

upwards froll bed C9. 

The zone Crioceru capricornu Roemer is divided in ~ into an 

upper &Dd a lover part, vi th the &IIIIlOIli. te S:iJIlbirsld. tes lirst appearing 

in the upper capricornu zone and ranging upwards. .l.t Speeton this genu 

first appears at the base of the c6 bede. Frondicularia s1Dil1c1ssiaa 

DIUl, which occurs in bed c6 at Speeton, is a distinctive species which in 

north-vest ~ is lirst seen in the upper eapr1cornu sone. 

Cithar1na aparsicostata (Reuss) which dies out in the C!fricornu scme in 

GerMlV" 1s not tound aboft md-CS at Speetcm. In CS t.Dt1.cul1n& (~) 

heiermann1 Bettenstaedt is recorded and in ~ this occurs tirst at 

the top of the seelep sone. In C4 the two uetul species 

Pseudolamarckina luplughi (Sherlock) and Wellunella ant1qua (Reuss) 

occur. Although a boreal form, the latter species is regarded as 

indicat1ve of a rather warll, OJI'1'gen rich biotope in the e_ wq .. 

Citbarina harpa (Roe_r). Wel.lJu.nella ant1.qua Reuss, though found in 

the upper capricornu sone, is .oet abundant in the se.lert and tenuis 

zones or north-vest GerJDaD.Y. The occurrence of Conorotali tes 

sipoicosta (Du) and CithariJla acuminata Reuss in C,3 suggests a 

correlation with the tenuis aDd s .. lert sones of 0erMl\Y. 

Correlation with north-west GerJll8.D1' is thus good and easil.r made 

in general terlll8 of a Hauterivian age, but is le8e sat1efactory in the 

tl.D8r subdivisions where it depends on onlJ a tn 'index' species. 
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The Lower B beds 

A marked diminution in the nUJDber of genera and species or 

foraminifera is seen as successive~ higher beds are sampled. The base 

ot these beds contains a rich and varied fauna whereas in the uppermost 

beds o~ four species occur. This gradual reduction in the rich 

Hauterivian fauna is seen in Ger~ as well as in England and is a 

reflection of a deterioration in the environment. In the field this is 

seen in the 'ftry black cl~s which are frequentl.T finely laminated and 

contain abundant pyrite - characteristics usociated with reducing 

cODditiOll8. Spath (1924) on the basis of the awonite8 J recognised 

that the lover part or the Lower B beds was of Hauterivian age but did 

not indicate the position of the Hauter1 rlan,/Barrea1an boundar,y in tbe 

field. Foraminifera such as HaplophragmiUJI aequale (Roe..-), 1p1stond.na 

ornata (RoeDllllr) am Ci tharina harpa (RoellMlr) in these lowest beds alBo 

indicate a Hauter1vian age. In Germany Haplophragmium aequale (Roemer) 

is not found above the zone or Neocraspedites tenuis (Koenen), at the 

top or the Hauterivian, and at Speeton it has not been recorded above 

the highly glaucon! t1c LB4c bed. C1 tharina harpa (Roamer) 1s last seen 

in bed LBSB and in north-west Germany ranges up to the base of' the 

Cr10ceras stroJlbecki Koenen sone at the bue of the Barremian. 

!>1stomina ornata (Roemer) again an essenttall,y Hauter1v1an forJl, ranges 

up to bed LB6. Lent1culina Ddln8teri (RoellBr) and H8g1Wldina caracolla 

(Roe.ar) occur abundantlJr in all samples up to and including LB2D. 

Conorotal1tes 8i.g!o1costa (Dam), which first occurs in bed C,3 &Dd dies 

out in LB4D, 1s a valuable and easily recognised index foss11. In 
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north-west GertnaIl¥ and in the Netherlands it ranges from the highest 

part of the upper Hauteri vian (tenui8 zone) to the lover Barremian. 

In bed LB1 at the top of the Lower B beds F;>istoll:i.na hechti 

Bartenstein, Bettenstaedt & Bo1li and Nod08aria reightonensis sp. nov., 

are the dOlli.nant foraminifera with Lenticul1na dnsteri (Roemer) and 

Nod08aria obscura Reuss occurring in smaller nUDlbers. Epistomina hechti 

is a form which ranges in Europe from the highest Lower Barr8ll1an 

(fissicostatum zOIle) to the Middle Barrem1an (denclaunni zone). It il!!l 

the characteristic species of Hecht's (1938) 'Epistom1na D7' zane of 

north-vest GerIlWl1' and is also found in the BalTemian of Trinidad. 

Lenticul.1na (~.) heiermanni Bettenetaedt, though present in the C bedl!!l, 

i8 numericall.,y strongest in the Lower B beds, and is also found in the 

Barrendan of the Vocontian trough (F1andrin, Moullade & Portbault 1962). 

The distribution of the forand.ni.fera in these beds is very similar 

to that in equivalent strata in north-vest GerDl8Zl3' and. suggests that the 

Hauteriv1an/Barreraian boundary may be placed &8 high &8 bed LB4C, 1!!Ia. 

19 teet above the bue of the B beds. The beds above LB4C are of Lower 

Barrelllian age (strolllbecld. to tissic08tatum zones), p08sibl,y ranging up 

into the lower part of the Middle BarreJlian (e1egans and Denckmanni 

zones) in bed LB1. .lltbough Conorotalites intercedenl!!l (Bettenetaedt), 

a vell known Barremian form in north-vest GerJll&1l1 and Trinidad, 11!!1 

absent at Speeton (Khan 1962) it has been tound in core s~les trom the 

Fordon G1 barehole (see jppendix 1). 

Ideall,y the distribution of Jllicrofauna should be related to 
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&JIIJIOIlite sonea but at Speeton ft have no JIIIOCiern sonal acbe_ on which 

to do this. Spath (1924) givea .le .... n sones in the Val.ang1n1an and 

fifteen in the Hauterivian but this is an artificial. sonal or eubaonal. 

sch __ as un.y ot the species have not been recorded trOll Britain. In 

contrast, the Geru.ns recognise tive ValaDg1n1an UIlOIlite aones aDd a:1% 

in the BauteriYiaD. Tbe value of Spath's (1924) liat ot &JIIIIODitea trOll 

ape.ton 18 III1lch liIIi.ted by hie failure to gin the precis8 location ot 

hi8 spec1Mn8. 

'l'he IDwer Cretaceous morotauna at Speetcm ia st.r1k1DglT a:iailar 

to that ot the boreal prO'Y1.nce ot nortb-vut Gel'lU.D1', Holl.and, Deaark 

and Poland. In GerMnT all the awwm1te SODaS caD be d1at1ngu1.shed on 

their Jliorotauna &Dd. the present atudy has ahOlJlJl that it is possible to 

correlate wob ot tbII Speeton BUCc8anon OIl the buis ot tbe torg1n1tera. 

The author cannot agree, howeftr, vi th tlw alIIoat ic:lentical raDge of 

ind.x foru1n1fera in both Germ&l\Y and Spaeton which Khan (1962) has 

suggested. Ho correlation with the Lover Barrellian 8Dettiahaa clq 

frOll Heachaa, Norfolk could be made, samples aupplied by Mr ••• R. Lard 

proving, atter aiev1ng, to be cOlllpoaed alJaoet entire17 ot l1acmite 

oollthe and d ..... oid ot llicrotauna. An u.aination ot boreho1. -ter1.a1 

fro. FordOll (App8Dd.1.x 1) showa a eWlar morotamal aeqU8nc. to that 

at the coast. but indicates that the beds or HauteriYian age are al.:aoet 

twice .. Wck. 

'nle nuaber of sp.ci.s ot Lower Cretaceous benthonic tor&ll1n1.tera 

which occur at SpMton as .. 11 .. in other vide17 aeparated parte or tbe 

world 1e iJlpreaaift. BartAnatein, Bettenatudt & 80111 (19$7) described 
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the Barremian forami ni fera from two formations in Trinidad, thoae of 

the Cuche Formation or the Central Range, whose tectonic cOlllplex1.t,y is 

reflected in i te formidable topography', and the Toco Forution in the 

easterl.Y part of the Northern Range. Whilst they drew attention to 

the sillilari ty vi th north-west Gel'llUU\Y, the comparison vi th the Lower 

Barremian of Speeton is equally str1ld.ng. or SOll8 ninety species 

described trOll Trinidad forty ilio occur at Spaeton. The stratigrapbi-

ca1 value of the Lower Cretaceous benthonic fcram1n1 fera fi'0JI Videl7 

different parts or the wcrld is further emphasised by the tact that. 

though some of the areas haft 8JBIloni tes which are restricted to tetb.Yal 

(e.g. Trinidad) or boreal (e.g. Germ~) env1ron.nts, certain 

benthonic foramjnjfera are CO_OIl to both. 
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CBAPlBR 8 

COICLtBIOIS 

The D, C and lover B bed8 all have a distincti .... mcrotauna. ID 

the D bed8, tour tauna! units based upon the toruinitera can be 

recognised. 

Fauna la - D4Cl to D2E which is equiTalent to M1ttel Valend1s 1 &Dd 2 

to Ober Va1endis 3 ot North-vest CleraaDT. 

FaUD& lb - D2D to Dl ot LoIIar HauteriT1.an age. 

Fauna 2 - DSE to D4C2 with onl.Y a tn terami n1tera, but ot Val.ang1nian 

age. 

Fauna 3 - D7D to D6 nth a rich morotauna indicati .... ot a BerriuiaD 

age. 

Fauna 4 - D8 to D71 haTing onl.Y Haplopbrapoides 8pp. 

Beds equivalent to Ober ValencUs 4 ha.,. not been recogD1sed at 

Speeton and would. appear to be mssing. In this respect the cODdel18ed 

bed at the base ot D2D, with its eroded and broken belemites together 

with phosphatieed a.aon1tes, is s1gn1ticant. 'lbe C 'bede, which are 

generall1 JIOl"e Taried in colour tban the D beds and contain a nUllber ot 

aideri tic bands, are characterised b7 their rich JlicrotallD& vi th 

'floods' or I!glund i na oaracolla. Bed C6 &rld perhaps the lowest part 

or C$ are equi Talent to the upper capricornu .cme or North-wet 

Geru.n,y, whilst the upper part or C$ and C4, with IAnticulina (~) 

beieru.nni BetteD8taedt and Wel.JJlanella antiqua (Reuss) can be 

equated with the ... lID .oDe. Conerotalitee e1poic08ta (D .. ) &Dd 
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CithariDa &ClDIiD&ta Reua8 fro. C) suggeat carrelatico lIith both the 

seeayi and the tenua SOMa. Tbe basal B becls w1 th B!el.c!pbr!pi.-

aequal.e (Roe.r), Jeis1;cw1na Ql"D&ta (aoe.r) aDd C11ibar1Da barpa 

(Roe ... ) are Bauteri-dan aDd it is suaesteel, cm the baaiII of t.be 

tor •• 1n1tera, that the Bauter1~ bouadar.r CaD be placed 

about 19 teet abaft the baae of the.. bed8. 

The ai_ of the suplaa ued in thie reaearch 0, lb) renlted in 

a large quantlty of specilMns beiDg an.1l.able tor s~, and showed 

the wide IIOl"phological n.riatlon 1Ih1.ch enets within SOM specles. 

MalO" or the specilMns, it studied 111 iaolation, could be regarded .. 

new epecles but the exaei natlon or large n1llllbere often revealed a 

COlllplete gr.atiOD iD mrpholoc1cal cbaractere between 1d.del;r d1tterent 

end _lIbera, claarl;r e~ the illpartaDoe of enul18b:1Dg the 

width of n.riatiOD in epeclaa. 

WhUat the tary1n1tera trca the SpeetoD clq prcm.de a boat of 

future research probl8lla, IlUch a1iUl reuiu to be doae GIl the .trati

graph¥ of the .. clqe. Blponre8 are CODt1Jmal.lT TID7iDc, tantalieiDg 

glillpses ot the cl.qe beDeath the beach aaDd are occwme1]T __ , &Dd 

there still NU1 D parte of the 8UCOeeeion which ha... _ftr been e .. n. 

It 1s the dittlculV at the "CtiOD, COIIb1Ded with the cJaace at 

discOTeriDc aOMth1.Dc Dft, tbat Mke8 eft17 "f1a1t to 8peetoD either 80 

revardi.Dg or so truatl"at1Dg - in thia 11.s its tascination. 
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Beach exposure in the upper C beds showing a brown athering 

sided tic band standing up above the adjacent cl8i1s . 

good exposure of Lolt'er B beds after tides had s pt the 

b aoh clear of shingle . 



NORTH FCEJ)(ti Gl. BOOEII>LB 
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NORTH FCEI>m G 1. BOREHOLE. 

'!his borehole (Lat. 450 10' 36.1-, Long. 00 24' 15.6-) vas put 

down by the British Petroleum Compa:D1' Li.mi te<i, in 1955 as part of their 

exploration programme for oil am. natural gas in Great Britain. It 

lies eight miles WNW of Speeton and is three and a half miles west of 

the Hunmanby fault, which has a downthrav of two hundred feet to the west. 

The Fordon Gl. borehole is of considerable interest in that, 

whereas the Si-~eton clay is just under 300 feet thick at the coast, it 

was found to be 695 feet thick in the borehole, the greatest thickness 

of Speeton Clay" so far recorded. 

Fifteen cores were made available to Hull University and the 

ostracoda from these were described by Neale (1960); the foramini.f'era 

are given below:-

Depth in feet 

210 Glomospirella gaultina 
Anlnodiscus tenuiss1lllus 
Glomospira gordialis 
Hedbergella infracretacea 

214 Haplophragmoides Bp. 
G lomospirella gaul tins 
Ammodiscus tenuissimus 
Glomospira gordia11s 

284 Textularia foeda 
Glomospirella gaultiDa 
~!'U'lodiscus tenuissimus 
Glomospira gordialis 

285 Textularia foeda 
Olomospira gordialis 
Ammodiscus gaultina 
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290 Verneuilinoides neocomiensis 
Textularia foeda 
Glomospirella gaultina 
Ammodiscus tenuissimus 

293 As above 

294 A.s above. Large amount o£ chlori te in residue 

300 Haplophragmoides sp. 
Glol1lospira gordia1is 
Glomospirella gaultina 
Ammodiscus tenuiBSimuB 

302 Glomospira gordia1is 
Glomosp1rella gaultina 
.lmmodiscus tennis sinrus 
Globulina prisca 

303 Ammobaculites irregularis 
GlolllOspirella gaultina 
AmmodiscUB tenuissimus 

G lomospira gordialis 
A.mmodiSCUB tenuissimu8 
Spiroplectammina Bp. 
Isnticulina subangula ta 

406 Len ticulina (L.) mlnsteri 
Conorotalites intercedens 

409 ~istom.ina ornata (abundant) 
Isnticulina (L.) rdnsteri 
numerous echinoid spines 

410 Pseudolamarclcina l..a.q>lughi 
Spiroplec tamm:1na Bp. 
Textularia toeda 
Trochammina depress. 
Verneuilinoides neocomiensis 
Lenticu.1ina (L.) Ddlnsteri 
L. (P.) crepidularis 
echinoid spines in residue 

414 Textularia foeda 
Verneuilinoides neocomiensis 
residue very pyritic 
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416 Spirop1ectammina ap. 
Verneuilinoides neocomiensis 
G1omospire1la gau1tina 
Hap1ophrsgmoides app. 
Lenticulina robusta 

417 as above 
Lituotuba? 

419 Ammobaculi tes subcretacews 
Verneuilinoides neocomiensis 
V. et. subfiliformis 
Hap1ophragmoides app. 

420 Aramodiscus Bp • 
.lmmobaculi tes subcre taceus 
Dorothia kumm:i/ oqcona 
Lenticulina (L.) mlnsteri 
L. (L.) heiermanni 
L. (S.) bronni 
Le (M.) graciliss1lla 
FrODdicularia conncinna 
Nodosaria obscura 
Citharina acuminata 
HfSgl\1Dd:ina caracolla 
Bpistomona ornata 
Pseudolamarcldna l~lughi 
Conorboides? 
pyri te and glauconi te in residue 

421 Fi>isto1lrlJ'la ornata 
E. spinulitera? 
Lenticulina crepidularis 
Lituotuba? 

422 Epistomina hechti 
Pseudolaaarckina lamp1ughi 
Cl thariDa acuminata 
glauconite in residue 

42 3 'Irochamm1na ap. 
C onoro tall tes sigmoicosta 
Pseudolamarcld.na lurp1ughi 

424 Lenticulina {L. )mlnsterl 
H8g1undina caracolla 
Pseudo1amarckina lamplughi 
pyrite spheres in residue 
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426 Lent1culina (L.) mtlnsteri 
L. (L.) subangulata 
L. (M.) gracilissima 
H8g1undina caracolla 
Nodosaria sp. 

601 Nodosaria obscura 
Trochammina depressa 
Gastropods in the reSidue 

608 Ep1stom1na hecht1 - abundant 
Gaudry1nella sher10cki 
numerous gastropods in residue 

610 Epistom1na hechti 
Nodosaria obscura 
N. pyramidalis 
Lenticulina (L.) milnsteri 

6U Lenticulina (L.) ndlnsteri 
L. (M.) gracil1ssima 
Troch&llUllina sp. 
very poor ndcroCauna 

652 Nodosaria obscura 
Ienticulina (L.) dnsteri 

656 Lenticulina (L.) mtlnsteri 
L. (M.) gracil1ssima 
L. (M.) robusta 
1. (P.) crepidularis 
Pseudolamarckina 1amplughi 
H8g1undina caracolla 
Lagana hauteriviana cylindracea 
e1 tharina acuminata 

680 Lenticulina (L.) mlnsteri 
HSglundina caracolla 
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682 

683 

Isnt1culina (L.) ndlnster1 
Le (M.) robusta 
Le (P.) crep1dular1s 
Nodosaria sceptrum 
N. obscura 
Dental 1 oa cOllllUIlis 
C1tharina acuminata 
Verneuil1noides neocomiensis 
Haplopbragmiua aequale 
Globulina sp. 
Vaginulina arguta 
HSglundina caracolla - abundant 
~1stomina ornata 
Pseudolamarckina 1amplughi 
residue iron stained 

Lent1culiDa (L.) mflnster1 
Modoear1a sceptrua 
Frond1cularia concinna 
H8g1undina caracolla 
Epistom1na ornata 

Verneuilino1d8s neocomiens1s 
.lJaobaculi tes n.bcretaceoW!J 
Lenticullna (L.) dnster1 
L. (L.) eubangulata 
Le (A..) schre1 ter1 - not tJp1cal 
Le (L.) et. he1er1'l8ml1 
L. (M.) robusta 
Le (P.) crep1dularia 
Frond1cular1a concinna 
F. microdisca 
F. hastata 
Dell taliDa deb1111 
Dentalina Bp. 
Nodoearia .ceptrua 
HSglundina caracolla 
Bp1stoaa1na ornata 
Pseudonodosar1a hwa.111s 
C1 tharilla pe.11do.~1atula 
Nodobacular1a nodulosa 
crino1d oss1cle. 
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881 Ammobacu1it.es subcretaceus 
Lenticulina (L.) subangulata 
Le (L.) mlnsteri 
L. (M.) striatacosta 
H8glundina caracolla 
Pseudonodosaria humilis 

917 no microfauna 
pyri te 8pheres 

916 Trochammina 8p. 
unidentifiable fragments of arenaceous fora.minifera 
fish remains 

920 fragments of Lingula 

921 & 923 no microfauna 
fragment8 of Lingula, residue very pyritic, pyrite 
8pheres, framboidal and pyrite rods, fish remains. 

Discm:sioo 

K1mmeridge clay was enco\Dltered in the boreho1e at a depth of 

930 feet (Neale 1960) and the lowest cores between 917 and 923 feet are 

virtually barren of microfauna. The residues from these cores are 

very rich in pyrite aIKi also have fish remains and fragments or Lingula. 

No microfauna indicative of strata older than the Hauterivian has been 

obtained from this boreho1e, but litho1ogically, the residues from 

917' - 923' are typical of the Valanginian D4 and OS beds. '!hes. 

cores are clearly higher than the n6 - upper D7 beds which have a rich 

microfauna and do not show Lingula fragments in the residue; nor do 

they belong to DB which has a distinctive Haplophragmoides 8pp. fauna. 

At the outcrop at Speeton, OS is 13 feet above the Coprolite bed at the 

base of the Speeton clay, but in the borehole there appears to be only 

half this thickness. 
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The residue from core 14 at 880' 6- has a flood of Hoglundina 

caracolla together with Epistomina ornata, Dentalina debilis etc., and 

is clearly Hauterivian. If the thickness of strata above D4-D5 is the 

same as that at the coast this core should represent Cll or C10 at the 

base of the C beds, Lenticulina (~) cf. heiermanni however suggests 

mid-C beds. 

Cores 12 arxi 13 (652' - 683') are again clearly Hauterivian with 

Efistomina ornata at 683'. It is interesting that Pseudolamarckina 

lamplughi occurs at a depth of 682' as this species is only lOlown from 

the base of C4 upwards, whilst Citharina acuminata from 656' only tro. 

C3 or above. 

The fauna from 652' is very poor and not diagnostic of horizon. 

Core 11 (614') is probably the Lower B beds and the reSidue from 610' with 

~istomina hechti is clearly Lower Barremian. The boundary between the 

B and C beds, which is generally t.aken as that between the HauteriYian 

and the Barremian, can be placed between &;6' and 610'. This is about 

100 ' lower than Neale (1960) tenta ti ve ly placed the boundary, though he 

does state that he only provisionally referred cores 9 and 11 to the 

upper Hauteri vi an as no ostracods vere obtained from them. 

30th the ostracoda and foraminifera from cores 1-5, 6-8 (270' - 426') 

show that the strata here is of BarreJllian age. '!he occurrence of 

Conorotalites intercedens (Bettenstaedt) at 406' is of particular 

interest as in GerlllaDJ" this species is a valuable zane fossil for the 

upJ.er Mittel Barrerne and lower Ober Barreme. This is the first record 

in Britain, tho\Jih the closely related speCies Q. aptiensis (Bette1l8taedt) 
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and C. bartensteini (3ettenstaedt) have not yet been recognised in this 

country. 

COOCLUSIONS - Coq>ared with the strata at the coastal outcrop the 

Fordon Gl. borehole shows that:-

1. The Hauterivian is twice as thick. 

2. There is no microfaunal evidence of any of the D beds being present; 

D4-DS beds are suggested by lithology o~. 

3 • The lover D beds, DS to the Coproli te bed are much thinner. 

4. There &pI-ears to be a reduction in the thickness of strata between 

the mid-C beds and D4-DS. 

S. The for8Jl'lin1.fera from 880' - 881' suggest that here we ~ have 

rrdd-C bed s • 
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SlMPm DATA 

Sa.nJ>le 11- BiD C2F 
Colour MadilDl grey - MediWll light grq (RS-N6) 
Wt. of s~le = 2097.9 gms. 
Wt. of residue held 100 • 17.44 gras. 
Wt. through 100 held 200 = 9.775 gms. 

% held 100 • 0.6 
% held 200 • 0.4 

Granular and framboida1 pyrite together vi th pyrite tubes, Shell fragJl8nta. 

Sanple 21- Bed C2E 
Colour Light grey (H7) I 

Wt. of saMPle = 2210.65 ps. 
Wt. of res1.du8 held 100 • 36.01 gRIS. 
Wt. through 100 held 200 • 9.0.) gma. 

• held 100 • 1.7 
~ held 200 - 0.4 

AlnIoet entirely for81l.initera, JBIli.nlT 'IfpiStoMina'. Quartz absent, 
orange brawn flattened arenaeeous tubes, SOMetimes branching COJllDlOD. 

Granular and rod-like pyrite. 

~19 )1- Bed C2D 
Colour (vat) Olive grey (5I4'1) 
Wt. of supa • lOWJ.95 ~. 
Wt. of residue held 100 • 70.40 gDIII. 
Wt. through 100 held 200 • 22.02 ps. 

• bald 100 ~ 6.7 
• held 200 • 2.1 
• paasiDg through 200 • 91.2 

wt. of glaueonite held 100 • 58.875 pe. 
Residue main.l..Y glaueonite. 

Suiple 41- Bed C2C baBe. 
Colour Light olive gre;y - JMd.1lD1 grq (515/2-16) 
Wt. of s~le • 1970.)2 ~. 
Wt. of residue held 100 • 15.56 ~. 
Wt. througb 100 held 200 • 1l.27 .... 

• held 100 • 0.7 
• bald 200 • 0.5 

!!Ta 51- Bad C2C top. 
Colour Media greeD1ab RN.1 (SOYS/1) 
Wt. of supl. • 201U.2 gma • 
• t. of residue held 100 • 16.03 ps. 
Wt. through 100 bald 200 • 4.51 ps. 

• held 100 • 0.7 
• held 200 • 0.2 

Mainly pyrite and forudn1tera. 5QC or residue is 'lpistOld.na'. 
·lutropoda alao in th1.a residue. 



Sanq;le 61- Bed C2B 
Colour Me<lium light grey/greenish grey (N6-5GY6/1) 
Wt. or sUl>l.e • 1502.55 ps. 
Wt. of residue held 100 • 7.68 ps. 
Wt. through 100 held 200 • 7.0) ps. 

, held 1.00 • 0.5 
, held 200 • 0.4 

Sanple 71- Bed ClA 
Colour MediWll dark greY/mediUDl grey (N4-NS) 
Wt. of suple • 20Ul..2 gill. 
Wt. or residue held 100 - 2hO.97 glIB. 
Wt. through 100 held 200 • )0.1.89 pe. 

, held 100 • ll.8 
, held 200 • 1.4 

Residue &lAost all gLauconi~. 

Sarrple 8.- Bed ClB 
Colour Med1ua light grey (N6) 
Wt. of auple 
wt. or reaid_ held 100 
Wt. through 100 held 200 

, held 100 
• held 200 

Residue alJIost entire13 glauconite. 

~le 9,- 3ed ell. 
Colour Med1ua gN7 (NS) 
Wt. of auple 
lit. of reaidue held 100 
wt.. through 100 be ld 200 

• held 100 
• held 200 

Residue allIIoet entirely glaucoaite. 

• 1814.4 gme. 
• 184.27 ps. 
• 21.117 gu. 
• 10.1 
• 1.1 

• 15)0.9 ~. 
• 240.13 a-. 
• 3).90 pe • 
• 15.6 
• 2.2 

~1. 101- Bed LB6 SUe 
Colour IJ.ght gr~/green18h grtIY (N7-S ay 6/1) 
Wt. or a...,18 • 2069.55 pe. 
Wt. or residue held 100 • 56.64 ~. 
Wt. through 100 held 200 • 31.04 p8. 

, hald 100 • 2.7 
, Mld 200 • 1.1& 

lArge q\W1Ut.y of brown calcU"eoue .te.rlal, ahell CragJl8nte, glaueonite 
and pyrite occur •• 



Sauple 111- Bed IB6 top. 
Colour Light grey (N?) 
Wt. of 8~le • 1800.22 gms. 
Wt. of residue held 100 • ll.5S ps. 
Wt. through 100 held 200 • 1.)0 gms. 

• held 100 • 0.64 
• held 200 • 0.4 

Mainl¥ m1crotoss11s, some glaucon1te, shell debris and small. amount pyrite. 

Sample 12,- Bed LB5E 
Colour MediU'fll grey - Jll8d1um dark grey (N4-NS) 
Wt. of sample • 1934.8 gms. 
Wt. of residue held 100 • 340.20 ps. 
Wt. through 100 held 200 • 25.59 gu. 

• held 100 • 17.5 
• held 200 • 1.2 

Largely glauconite. 

Sanfle 1)1- Bed 185D l' above base. 
Colour Medium grey (16) 
Wt. of 8&111>18 • 1842.7 gms. 
Wt. of residue held 100 • 19.83 ps. 
Wt. through 100 held 200 • 6.07 pe. 

• held 100 • 1.0 
• held 200 • 0.3 

Much pyrite with forams, am 8_11 IUIlOUIlt glauCOnite. 

Saq!le 14a- Bed IB5D )1 abOft base. 
Colour Medium dark grey - medium grey (N4-N5) 
Wt. at s8Dl>le = 1219.0 gms. 
Wt. of residue held 100 • 15.14 glIB. 
Wt. through 100 held 200 • 13.15 gu. 

% held 100 • 1.2 
~ held 200 • 1.0 

Much pyrite with shell debris, forama, and small quantity of glauconite. 

Bed ell Bue. 
Colour MediUM ~bt grey (N6) 
Wt. of 8&q) le 
Wt. of residue held 100 
Wt. through 100 held 200 

• held 100 
• helJi 200 

Largely glauconite. 

• 11ll8.2 gms. 
_ 170.1 gas. 
- 34.25 gms. 
• 14.6 
• 2.9 

;>anxle 161- Bed Cll Just below ~en mottled seam 
Colour Mediua grey (N5) 
Wt. of "~18 • 1814 gII8. 
Wt. of residue held 100 • 9.78 gms. 
'.it. through 100 held 200 • 5.04 gm.s. 

• held 100 • % held 200 
Shell,y with IIlUch IIlicrofauna. • 
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~le 11:- Bed LB5D Top. 
Wt. of saJIIlle • 2182 gms. 
Wt. of residue held 100 • 20.92 gIllS. 
Wt. through 100 held 200 • 6.69 gms. 

% held 100 • 0.9 
• held 200 • 0.3 

A large quantity of pyrite, often in large pieces with abundant shell 
debris and microfossils. Fragments of EchinoderJIIS and immature 1IlO11U8CS 
are abundant. 

Sample 181- Bed 185B l' above base. 
Colour MediUJI grey (NS) 
Wt. or sanple • 3116 gms. 
Wt. of residue held 100 • 11.)0 gms. 
Wt. through 100 held 200 • 6.$0 gma. 

% held 100 • 0.3 
• held 200 • 0.1 

Large pyrite with abundant shell debris and macrofossils. 

~1e 191- Bed 185B )' above base 
Colour Medium grey with olive tinge eNS) 
Wt. of sample • 2120 gas. 
Wt. of residue held 100 11 15.55 ps. 
Wt. through 100 held 200 11 1.$4 graB. 

% held 100 • 0.$ 
• held 200 11 0.05 

Huch granular pyrite and shell tragments. A little glauconite. 
Ostracods and ho1othurian sclerites. 

~le 20,-

Much pyrite, 

Bed 185B 5 1 above base. 
Colour MediWll light grey (N6) 
Wt. of s&ll>1e 11 1814 gms. 
Wt. of residue held 100 • 12.15 gu. 
Wt. through 100 held 200 = 2.)2 glIB. 

, held 100 • 0.6 
• held 200 • 0.1 

abundant shell debris and a little quarts. 

Sans>le 211- Bed IB4D l' above base 
Colour Med1U11\ grey (NS) 
Wt. of sa.nt>le • 1814 gDI8. 
Wt. of residue held 100 • 11.9$ gms. 
Wt. through 100 bald 200 = ).86 gMS. 

% held 100 • 6.5 
• held 200 • 2.1 

Abundant pyrite, shell debris and microfossils. 
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Sample 221- Bed LBW 3' above base 
Colour Olive grey (SI Vl) 
Wt. of 8&J11>le • 15.30 gu. 
Wt. of residue held 100 • U.Sl gU. 
Wt. through 100 held 200 = 7.00 gma. 

~ held 100 • 0.7 
~ held 200 • 0.4 

.Abundant sheU debris, microf08sils and pyrite with a little glaucon1te. 
micaceous material and fish remains. 

Sanple 231- Bed LBW S' above base 
Colour Medium dark grey (N4) 
Wt. of s8Jlil1e • 2$01 gas. 
Wt. of reSidue held 100 • 26.69 gas. 
Wt. through 100 held 200 • 21.50 gms • 

• held 100 = 1.06 
• held 200 = 0.66 

Abundant pyrite, shell debris and microfossi1s. Glauconite fair31" 
common. 

Sup1e 241- Bed LB4c 
Colour Mediwn gray - Medium light grey (NS-N6) 
Wt. of s&lll>1e • 1091 ps. 
Wt. of residue held 100 = 410.4 gJI8. 
Wt. through 100 held 200 • 38.21 gms. 

% held 100 • 37.6 
• held 200 • 3.5 

.Abundant glauconi te vi th a 11 t t1e shell debris &IXi ostracods. 

SuJ>le 2.5 t- Bed LB4B 
Colour IJ.ght grey - Very light grey (N7-NS) 
Wt. of s~le • 1586 gu. 
Wt. of residue held 100 • 11.70 gms. 
Wt. through 100 held 200 • 2.93 gma. 

• held 100 = 7.) 
• held 200 • 1.8 

Large quantity of twig-like pyrite with subordinate shell debris and 
micro!' ossila. 

Sanp1e 291- Bed IB3 
Colour Med1wn grey (NS) 
Wt. of sample • 1729 gma. 
Wt. of residue held 100 • 12.43 gms. 
Wt. through 100 be1d 200 • 1.66 gms. 

% held 100 • 0.7 
• held 200 • 0.1 

Much large pyrite with abundant shell debris and microfossi1s. 



8aDJ>le 301- Bed LB4B 
Colour MediUlll grey (NS) 
Wt. of sample = 1814 gms. 
Wt. of residue held 100 • 2.86 gas. 
Wt. through 100 held 200 • 0.40 ps. 

• held 100 • 0.5 
• held 200 • 0.07 

Much twig-like pyrite, & little shell debris, fish remains &Dd gastropods. 

Sanfle .311 - Bed LB4C 
Colour MediUJII grey - _diUJI light grey (N5-N6) 
Wt. of sMple = 1814.0 gms. 
Wt. of residue held 100 = 77.00 gm&. 
Wt. through 100 held 200 • 22.84 glIB. 

• held 100 = 4.24 
• held 200 = 1.26 

Flood of glauconite, a little shell debris. 

San£le .321- 3ed LBW 
Colour MediUlll grey (NS) 
Wt. of suple • 709 gu. 
Wt. of residue held 100 • 5.51 gu. 
Wt. through 100 held 200 • 3.10 gII8. 

• held 100 • 0.7 
• held 200 • 0.4 

Bulk of residue shell debris and microfossils, pyrite subordinate. 

Sanple 3.31- 3ed LBW> 
Colour Medium light grey (N6) 
Wt. of saq>le • 879 gIU. 
Wt. of residue held 100 = 4.41 gms. 
Wt. through 100 held 200 = 2.35 gu. 

• held 100 = OS 
• held 200 • 0 • .3 

Residue composed of shell debris, microfo!:'sils, siderite and some 
pyrites. ~tz cOl1llftOn but mIq be contarrdnated. 

~le )21-

Dominant l.Y 
pyr1tA. 

Lower B beds, 6' haris. above 
Colour Medium grey (NS) 
Wt. of suple 
Wt. of residue held 100 
Wt. through 100 he ld 200 

% held 100 
• h.ld 200 

shell fr~n~, l&r~e number of 

}Cl 

'plat.y' stone band. 

• 1814 glU. 
= 9.52 gmB. 

• 9.68 gJU. 
.OS 
• OS 

'Epistom1na' ostracods, some 



Sanfle 361- lDver B beds, 12' horiz. above 'platy' stone band 
Colour Olive grey (5Y 4/1) 
Wt. or 8a..,18 • 1814 gms. 
Wt. or residue held 100 = 4.96 gras. 
Wt. through 100 held 200 • 9.56 gma. 

~ held 100 • 0.3 
% held 200 • 0.5 

Abundant fish remains and white calcareoll8 material. Nodosaria 
dominant. 

Saq>le 371- Bed LB2C just below platy stone band. 
Colour Medium gN1 (N5) 
Wt. of s~le 
Wt. of residue held 100 
Wt. through 100 held 200 

~ held 100 
~ held 200 

Fine grained, pyrite, fish remains. 

• 1814 gma. 
= 15.04 gIU. 
• 9.71 grIIS. 
= 0.8 
• 0.5 

San£18 381- Bed LB2C 1'4- below p1aty stone band (5' horiz.) 
Colour Medium gray - oli~ grey (NS-5Y 4/1) 
Wt. or 8&111>18 • 1814 ps. 
Wt. of residue held 100 • 1.3.41 glU. 
Wt. through 100 he ld 200 • 17.15 gu. 

~ held 100 • 0.7 
" held 200 • 0.9 

AbWld&nt pyrite ani fish remains. White granular calcitic uterial 
common. 

Sa..:p1e 391- Bed LB2C 3 ' 8- below pat,. 8tone band (10' hariz.) 
Colour Medium dark grey (N4) 
Wt. of 8&J'4)le = 1842 gma. 
Wt. of residue held 100 • 40.4) gIIlB. 

Wt. through 100 held 200 • 31.27 gIllS • 

• held 100 • 2.1 
• held 200 • 1.7 

Ab'lDiant pyrite and fish re1ll&1ns, shell aDd belemnite i'ragJ!lel1ts. ~uart.z 
less than 1%. Some pyrite spheres. 

5aJTle_ tOI- Lower R beds - 17' horiz. belOlI 'ceMent' atone G. 
Colour Medil::!1 dark gr81 U:4) 
Wt. of auple 
·wt. of residue held 100 
'tit. throue,h 100 held 200 

Very 8hell,y, pyritic. 

% held. 100 
% held 2 .. 0 

• 1814 gJII8. 

= 36.99 gillS. 

• 5.19 gms. 
= 2.0 
= 0.3 



~le 411- Lower B - 30' horiz. below cementstone G. 
Colour Medium grey (NS) 
Wt. of sample • 1814 gms. 
Wt. of residue held 100 = 5.09 gms. 
Wt. through 100 held 200 • 11.05 gms. 

% held 100 • 0.3 
% held 200 • 0.6 

Pyritic. Residue dominantly fish remains, gastropods. BatTen of 
microfauna. 

Sanple 42:- Lower B - 24' horiz. below cement bed G. 
Colour Medium grey - Medium light grey (NS-N6) 
Wt. of saIJqjle = 1814 gms. 
Wt. of residue held 100 • 10.19 gms. 
Wt. through 100 held 200 • 10.48 gms. 

~ held 100 • 0.5 
~ held 200 • 0.5 

Very pyritic, gastropods. 

Sample 43:- Lower B - 15' horiz. below cement bed G. 
Colour Medium grey (NS) 
Wt. of sanple • 1814 gms. 
Wt. of residue held 100 • 23.91 gms. 
Wt. through 100 held 200 • 12.00 gms • 

• held 100 • 1.3 
• held 200 • 0.6 

Very pyritic, microfauna poor, gastropods, 1amel1ibranchs, fish remains. 

Sample 44:-

Very shell,y, 

Lower B - 10' horiz. below cement bed G. 
Colour l-ledium grey - Medium light grey (NS-N6) 
Wt. of sarrp1e • 1658 gms. 
Wt. of residue held 100 • 13.49 gms. 
Wt. through 100 held 200 • 5.99 gms. 

l held 100 • 0.8 
• held 200 • 0.3 

rich in gastropods. 

Sample 161- Lower B - 5' horiz. below 'cement' bed G. 
Colour Medium grey - Medium light grey (NS-N6) 
Wt. of sanple = 1814 gms. 
Wt. of residue held 100 • 36.87 gmB. 
Wt. through 100 held 200 • 6.64 gms. 

• held 100 • 2.0 
• held 200 • 0.4 

Very pyritic, plenty of gastropods. 
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~le 461- Lower B-1' haris. below cement bed G. 
Colour Medium grey - medium light grey (NS-N6) 
Wt. of s8lll>1e • 1814 gms. 
Wt. of residue held 100 • 21.14 gms. 
Wt. through 100 held 200 • 35.22 gms. 

• held 100 = 1.4 
~ held 200 • 1.9 

Virtuall,y barren except for Nodosaria and Epistondna, rich in fish 
remains, pyrite, gastropods and 1amellibranchs. 

Sample 411- 10' horiz. above 'cement' bed G. 
Colour Medium grey - Medium light grey 
Wt. of saq>le • 1814 gDI8. 
Wt. of residue held 100 • 31.75 gma. 
Wt. through 100 held 200 • 8.57 gms. 

~ held 100 • 1.1 
• held 200 • 0.5 

Residue similar to sample 46. 

Sample 481- Basal Bed 183 (1' horiz. above) 
Colour Medium grey - olive grey (NS-5I 4/1) 
Wt. of a&.llple = 1814 gms. 
Wt. of residue held 100 = 19.73 gDIS. 
Wt. through 100 held 200 • 11.55 gras. 

• held 100 • 1.08 
• held 200 • 0.6 

Abundant pyrite and siderite. Few ostracoda. 

Sample 49:- Bed LB3 l' above base (4' horiz. above) 
Colour Medium grey (NS) 
1ft. of sADple • 1814 gms. 
Wt. of residue held 100 • 10.40 ps. 
Wt. through 100 held 200 • 1.84 gma. 

• held 100 • 0.6 
• held 200 • 0.1 

Abundant granular pyrite, foraminitera common, shell debris. 

S::azTle 201- Bed LB3 l' 6- above base (6 r horiz.) 
Colour Medium light grey (N6) 
Wt. of sample 
Wt. of residue held 100 
Wt. through 100 held 200 

• held 100 
• held 200 

Abundant granular and twig-like pyrite, 

304 

• 1814 gms. 
• 10.l2 gms. 
• 1.37 gIllS. 

• 0.5 
• 0.01 

ostracods rare. 



Sa.n£le 51&- Bed LB3 2' above base (8' horiz.) 
Colour Medium light grey (N6) 
Wt. of s~le 
Wt. of residue held 100 
Wt. through 100 held 200 

• 18JJ.,. gms. 
• 10.24 gms. 
• 0.99 gms. 

% held 100 
!' held 200 

Abundant granular and. twig-like pyrite, 

• OS 
• 0.05 

some foraminifera but ostracoda 
absent. 

Sample 52&- Bed LB3 2'6- above base (10' horiz.) 
Colour Medium grey - Medium light grey (N5-N6) 
Wt. of sanp1e • 18JJ.,. gms. 
Wt. of residue held 100 • 10.62 gms. 
Wt. through 100 held 200 • 1.12 gms • 

• held 100 = 0.6 
• held 200 • 0.06 

Abundant granular and twig-like pyrite. 

San!>le 53a- Bed 183 3' above base (l2' l1oriz.) 
Colour Medium grey - Medium light grey (N5-N6) 
Wt. of sMp1e • 1814 gms. 
Wt. of residue held 100 • 17.66 gms. 
Wt. through 100 held 200 • 1.46 gms. 

~ held 100 • 0.9 
~ held 200 • 0.06 

Abundant granular and ~-llke pyrite. Few foraminifera, ostracoda 
rare. 

Sanp1e 54:- Bed 183 3'6- above base (14' horiz.) 
Colour Medium light grey (N6) 
Wt. of sanrp1e • 1814 gms. 
Wt. of residue held 100 • 7.17 gms. 
Wt. through 100 held 200 = 1.66 gms. 

• held 100 • 0.4 
• held 200 • 0.09 

Some ostracoda, granular pyrite, much shell debris. 

Sanp1e 55 t- Bed 183 4' above base (16' horiz.) 
Colour Medium light grey (N6) 
Wt. of sup1e • 1814 gJIS. 

Wt. of residue held 100 • 11.04 gms. 
Wt. through 100 held 200 = 4.81 gms. 

~ held 100 • 0.6 
% held 200 • 0.3 

Brown siderite material, pyrite and ostracoda. 
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Sample 561- Bed 183 4'6- above base (18' hariz.) 
Colour Medium light grey - Light olive grey (N6-5Y 6/1) 
Wt. of sample • 1814 gRlS. 
Wt. of residue held. 100 • 3.38 gms. 
Wt. through 100 held 200 • 2.33 gms. 

~ held 100 • 0.2 
• held 200 • 0.1 

Abundant shell debris and. foraminitera, some ostracoda. Pyrite common. 

Sanple 571- Bed 183 5' above base (20' hariz.) 
Colour Medium grey - Medium light grey (NS-N6) 
Wt. of s8Jll>1e • 1814 ps. 
Wt. of residue held 100 = 13.61 gms. 
Wt. through 100 held 200 • 1.43 gms. 

• held 100 = 0.7 
~ held 200 • 0.07 

Abundant granular pyrite, shell debris and. ostracoda rare. 

SanJ>le 581- Bed LB3 5'6- above base (22' 
Colour Light grey (N7) 
Wt. of sanple 
Wt. of residue held 100 
Wt. through 100 held 200 

• held 100 
• held 200 

Abundant granular and twig-like pyrite. 

hariz. ) 

• 1814 gJIII!I. 
• 13.34 gas. = 1.75 gms. 
= 0.7 
• 0.09 

~le 591- Bed LB3 6' above base (24' horiz.) 
Colour Medium light grey (N6) 
Wt. of slJl1)le 
Wt. of residue held 100 
Wt. through 100 held 200 

% held 100 
• held 200 

Abun::iant granular and twig-like pyrite. 

• 1814 gms. 
• 12.72 gms. 
• 1.57 gas. 
• 0.7 
• 0.09 

Ostracods rare. 

Sample 60,- Bed LB3 6'6- above base (26' horiz.) 

Wt. of s&Jlllle 
Wt. of residue held 100 
Wt. through 100 held 200 

• held 100 
• held 200 

Abundant granular and twig-like pyrite, 
and ostracods. 

• 1814 gms. = 8.03 gms. 
• 1.73 gms. 
• 0.4 
• 0.09 

shell fragments, fora.m:1.nifera 



~le 61:- Bed 183 7' above base (28' harizJ 
Colour Medium grey - medium light grey (NS-N6) 
Wt. of 88J11>1e • 1814 gms. 
Wt. of residue held 100 • 15.5 gms. 
Wt. through 100 held 200 • 2.94 gms. 

• held 100 • 0.8 
• held 200 • 0.1 

Abundant pyrite with shell debris and microfauna. 

Sample 62:- Bed 183 11'8- above base (45' hariz.) 
Colour Dark greenish grey (5GY 411) 
Wt. of sample • 1644 gms. 
Wt. of residue held 100 • 9.27 gms. 
Wt. through 100 held 200 • 3.09 gms. 

% held 100 • 0.5 
• held 200 • 0.2 

Much pyrite and shell debris, maqy ostracodB. 

~le 63:- Bed 183 l' above base 
Colour Light olive grey - light grey (5Y 5/2 - N7) 
Wt. of s&JII)le' • 1814 gms. 
Wt. of residue held 100 = 23.27 gu. 
Wt. through 100 held 200 • 6.30 gms. 

% held 100 • 1.3 
• held 200 • 0.3 

Twig-like pyrite, iron carbonate, microfossils fairly common. 

Sample 64:- Bed 183 3' above base 
Colour Medium light grey (N6) 
Wt. of s&Jll>le • 1814 gms. 
Wt. of residue held 100 • 23.64 ps. 
Wt. through 100 held 200 • 1.21 gms. 

• held 100 • 1.3 
• held 200 • 0.06 

.llmost all twig-like pyrite with relatively few faraminif'era and little 
shell debris. 

Sample 651- Bed LB3 5' 9- above base 
Colour ~ht grey - very light grey (N7-N8) 
Wt. of sup1e • 1814 gms. 
Wt. of residue held 100 • 10.53 gms. 
Wt. through 100 held 200 • 1.89 gms. 

% held 100 _ 0.6 
• held 200 • 0.1 

Much pyrite, shell debris and faramin:i.fera. 
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Sample 66: - Bed 183 8 I 6" above base 
Colour Medium light grey - light grey (N6-N7) 
Wt. of S8lIple • 1814 gIllS. 
Wt. of residue held 100 • 15.43 ps. 
Wt. through 100 held 200 = 1.85 gDIIS. 

• held 100 • 0.8 
% held 200 • 0.1 

Much granular pyrite some pieces very large. Crystall1ne pyrite also 
common. A little shell debris and white granular calcitic material. 
One species of ostracoda Dolocytheridea intermedia. 

Sample 67:- Bed 183 1116. above the base 
Colour Medium dark grey - Medium grey (N4-NS) 
Wt. of sample • 1814 gDB. 
Wt. of residue held 100 :I 10.70 gm&!I. 
Wt. through 100 held 200 • 3.20 gInS • 

• held 100 = 0.6 
• held 200 • 0.2 

Much pyrite, shell debris and ostracoda. 

Sanple 68:-

Much pyrite, 

Sample 691-

Much pyrite, 

Bed 183 14 I 3· above base 
Wt. of sample • 1814 gms. 
Wt. of residue held 100 • 9.79 gms. 
Wt. through 100 held 200 • 2.65 gms • 

• held 100 • 0.5 
% held 200 • 0.1 

shell fragments and microfossils. 

Bed 183 17 13- above base 
Colour Medium light grey (N6) 
Wt. of S8Jlllle 
wt. of residue held 100 
Wt. through 100 held 200 

• held 100 
• held 200 

shell debris and microfossils. 

• 1814 gms. 
• 7.38 gmI!J. 
• 1.68 gu. 
• 0.4 
• 0.09 

Sample 70:- Bed LB3 19 16. above base 
Colour Medium light grey (N6) 
Wt. of s8.Dl>1e • 1814 gms. 
wt. of residue held 100 • 5.17 gms. 
Wt. through 100 held 200 - 4.94 gms. 

% held 100 • 0.3 
• held 200 • 0.3 

Large amounts of shell debris and Ilicrofauna. .1burnant ostracoda, 
ma1nl,y Doloch!heridea intermedia, Acrocythere sp., Schuleride. rhomboidalis 
and Protocyt ere triplicata. pYrite a very minor constituent. 



Sanp1e 111-

Much pyrite, 

Bed LB2D 
Colo'ln" Medium light grey 
Wt. of sample 
Wt. of residue held 100 
Wt. throW;h 100 held 200 

% held 100 
% held 200 

shell and microfossilB. 

(N6) 
= 1814 gms. 
• 8.24 gms. 
= 2.10 gms. 
• 0.4 
= 0.1 

Sanp1e 121- Bed LB2C l' above base. 
Co1o'ln" Olive grey (51 !VI) 
Wt. of sanple • 1814 gms. 
Wt. of residue held 100 • 15 .86 gms. 
Wt. through 100 held 200 • 2.81 gms. 

% held 100 • 0.8 
% held 200 • 0.1 

Twig-like pyrite common, shell debris. Oatraeode represented by one 
species Dolocytheridea intermedia. A few fish remains. 

~le 131- Bed 182C 4' above base 
Colour MediUDl grey (NS) 
Wt. of sa.uple 
Wt. of residue held 100 
Wt. through 100 held 200 

% held 100 
% held 200 

Microfauna poor, pyrite and fish remains. 

Sanple 141- Bed 182A, 1'6" above bed LB2D 
Co1o'ln" Medium grey (NS) 

• 1814 gms. 
• 33.53 glIB. 
• 20.75 gms. 
• 1.8 
• 1.14 

Wt. of sample • 1814 gas. 
Wt. of residue held 100 • l2.19 gms. 
Wt. through 100 held 200 • 1.38 gme. 

% held 100 • 0.1 
% held 200 • 0.4 

Almost all gypsum with subordinate pyrite and shell debris. 

Sample 15 t - Bed LB2A 12' above bed LB2D 
Colour Medium grey (NS) 
wt. of sample • 1216 gms. 
Wt. of residue held 100 • 22.)8 gms. 
Wt. through 100 held 200 • ).80 gms. 

% held 100 • 1.1 
% held 200 • 0.3 

Much pyrite with a few pyritised. gastropods and 1ame11ibranchs. Quite 
a lot of small white granular calcite :lrd fish remains, with a little 
ro'mled quartz. 
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Sanple 941- Bed Cl.a 
Colour Medium light grey 
Wt. of sample • 1587 gms. 
Wt. of residue held 100 • 6.45 gms. 
'Wt. through 100 held 200 • 

% held 100 • 0.5 
% held 200 • 

Abundant 'Epistomina', glauconite and pyrite. 

Sanple 951- CUB top 
Colour Medium grey - olive grey (NS - 5Y VI) 
Wt. of saq>le • 1360 gms. 
Wt. of residue held 100 • 10.48 gms. 
Wt. through 100 held 200 I: 4.31 gms. 

~ held 100 • 0.7 
• held 200 • 0.3 

Dominantly glauconite, some PYl'ite, well preserved microfauna. 

Sanple 96:- CUB (Middle) 
Colour Medium grey (NS) 
Wt. of sample 
Wt. of residue held 100 
Wt. through 100 held 200 

% held 100 
~ held 200 

• 1814 gms. 
• 40.41 ps. 
I: l2.44 gms. 
- 2.3 
• 0.7 

Flood of glauconite. 

Sani>le 911- CllB (base) 
Colour Medium light grey 
Wt. of s8Dl>le 
Wt. of residue held. 100 
Wt. through 100 held 200 

% held 100 
% held 200 

= 1658 gms. 
• 208.7 gms. 
• 31.3 gms. 
• 12.58 
I: 1.88 

Flood of glauconite. 

Sanple 981- Bed C10 I' above base 
Colour Light grey - medium light grey (N7-N6) 
Wt. of sample • 1814 gms. 
Wt. of reSidue held. 100 • 10.1 gms. 
Wt. through 100 held 200 • 4.36 gms. 

% held 100 • 0.58 
% held 200 • 0.24 

Very rich residue almost entirely microfauna. Some pyrite and brown 
siderite rods. 
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Sample 991- Bed C9D just above top of ClO 
Colour Medium light grey - light olive grey (N6-5Y 6/1) 
Wt. of sample :: 1814 gms. 

Shelly and rich in ostracoda and foraminifera. 

Sartp1e 1001- Bed C9D l' above previous sample 
Colour Medium grey (NS) 
Wt. of sample :: lS02 gms. 

~le 1*1- Bed C9D 
Colour Medium light grey (N6) 
Wt. of sample • 1587 ~. 
Wt. of residue held 100 • 54.67 gms. 
Wt. through 100 held 200 • 27.3 gms. 

!C held 100 • 3.~ 
~ held 200 • 1.72 

Flood of glauconite w1 th conspicuous brick red coloured fragments 
(siderite?) 

Sanple 2*. - Bed C9D 
ColQur Medium grey (NS) 
Wt. of sanple • 1729 gms. 
Wt. of residue held 100 : 6.80 gms. 
Wt. through 100 held 200 = 7.33 gms. 

% held 100 • 0.39 
% held 200 • 0.42 

A little glauconite, shell debris, gastropods, ostracods. 

Sample 3*. - Bed C9D l' below top 
Colour Medium grey (NS) 
Wt. of sample 
Wt. of residue held 100 
Wt. through 100 held 200 

• held 100 
~ held 200 

Residue mainly pyrite, rich in gastropods. 

S8Jlfle 4*1- Bed C9C 
Colour Light grey (N1) 
Wt. of sample 
Wt. of residue held 100 
Wt. through 100 held 200 

~ held 100 
% held 200 

Shelly, micaceous, fish remains. 
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• 1502 glIB. 
• 4.74 gms. = 2.44 gms. 
• 0.31 
• 0.16 

= 1814 gms. 
• 4.76 gms. 
• 2.60 gms. 
11 0.26 
• 0.14 



Sample 5*t- Bed C9B 
Colour Medium dark grey - medium grey (N4-NS) 
Wt. of 88J11>1e 11 1814 gms. 
Wt. of residue held 100 : 30.78 gms. 
Wt. through 100 held 200 = 7.25 gms. 

~ held 100 • 1.69 
~ held 200 • 0.39 

Residue entirely pyrite, tubes and branching type. 

~le 6*z- Bed C9A base 
Colour Medium light grey - Olive grey (N6-5Y 4/1) 
Wt. of s8.I!ple = 1814 gms. 
Wt. of residue held 100 = 23.32 gms. 
Wt. through 100 held 200 = 6.81 gms. 

% held 100 • 1.28 
~ held 200 • 0.37 

Very pyritic, tEpistomina t , gastropods, 1amellibranchs. 

Sample 7*1- Bed cB base 
Colour Medium grey - ?-1edium light grey (NS-N6) 
Wt. of sanple a 1469 gInS. 
Wt. of residue Held 100 • 10.04 gms. 
Wt. through 100 held 200 = 3.70 gms. 

% held 100 • 0.68 
~ held 200 • 0.25 

Small granular pyrite and abundant microfauna, shelly. 

Sample 8*1- Bed C7A. 
Colour Medium light grey 
Wt. of sample 11 1814 gInS. 

Wt. of residue held 100 • 134.2 gms. 
Wt. through 100 held 200 • 343.0 gms. 

% held 100 • 7.39 
% held 200 • 18.90 

Large proportion of siderite forming bulk of sample 

Sa~le 9*1- Bed C7C 
Colour Medium grey (NS) 
Wt. of sa.rrple • 1417 gms. 
Wt. of residue held 100 • 8.68 gms. 
Wt. through 100 held 200 lit 4.33 gms. 

% held 100 • 0.61 
% held 200 = 0.30 

Rich in pyrite; shelly, a little glauconite. 
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Sample 10*1- Bed C7D 
Colour Medium grey (N:5) with paler mot tling (N6) 
Wt. or sanple = 1814 gms. 
Wt. of residue held 100 • 56.55 gms. 
Wt. through 100 held 200 = 21.94 gms. 

% held 100 • ).11 
~ held 200 • 1.20 

Abundant glauconi te, shelly, microf auna very poor. 

Sample 11*1 - Bed C7E 
Colour Medium dark grey - medium grey (N4-N5) 
Wt. of sample = 1814 gInS. 
Wt. of reeidue held 100 = 143.7 gms. 
Wt. through 100 held 200 = 

% held 100 • 7.92 
% held 200 • 

Resj.due almost entirely glauconite, some pyrite, ostracods and 
foraminifera. 

Sanp1e 12*1- Bed C7F 
Colour Light grey (N?) 
Wt. or sanple • 1814 gms. 
Wt. of residue held 100 = 2.55 gms. 
Wt. through 100 held 200 • 2.06 gms. 

% held 100 • 0.14 
% held 200 = 0.11 

Rich in aggregates of siderite, foram:inifera, ostracods and ophiuroids. 

Sanple 13*1- Bed C1G 
Colour Medium grey (N5) with lighter mottllng (N6) 
Wt. of sample • 1814 gms. 
Wt. of residUe held 100 = 8.41 gms. 
Wt. through 100 held 200 • 4.89 gms. 

% held 100 = 0.46 
% held 200 • 0.21 

Large amount of shell fragments and granular pyrite. 'Epistomina ' 
dominant. 

Sample 14*1- Bed C7H - base 
Colour Medium grey - 011 ve grey (16-51 VI) 
Wt. of sanple • 1814 gms. 
Wt. of residue held 100 • 13.70 gms. 
Wt. through 100 held 200 • 18.06 gms. 

% held 100 = 0.75 
% held 200 • 0.99 

Large amount of shell and calcareous material, good microfauna, fish 
remains, belemnites. 



Sanple 15*1- l' below top of c8 
Colour l-iedium grey - Medium light grey (N5-N6) 
Wt. of s8J!I>1e = 1814 gms. 
Wt. of residue held 100 • 11.05 gms. 
Wt. through 100 held 200 • 3.73 gms. 

% held 100 = 0.61 
% held 200 • 0.20 

P,yrite, shell fragments. 

Sample 16*1- Mid c8 
Colour Hedium grey (NS) 
Wt. of sample 
Wt. of residue held 100 
Wt. through 100 held 200 

• 1587 gms. 
:I 21.47 gms. 
• 8.59 gms. 
• 1.35 
= 0.54 

% held 100 
% held 200 

Shel~, much calcitic material, pyrite 
f oraminif era. 

'cylinders', fish vertebrae, 

~le 17*1- Bed e6 I' above base 
Colour Medium grey (N5) 
Wt. of sample = lS30 gms. 
Wt. of residue held 100 • 226.5 gms. 
Wt. through 100 held 200 • 42.21 gms. 

% held 100 • 14.60 
" held 200 = 2.75 

Residue rich in glauconite, shelly, fish remains, belenm1te fragments. 

S!mple 18*1- Bed c6 ¥~ddle 
Colour !wledium dark grey (N4) 
Wt. of sanple 
Wt. of residue held 100 
Wt. through 100 held 200 

% held 100 
. % held 200 

Shelly, pyrite, some quartz. Contains~. 

~le 19*1- Bed c6 top 
Colour Medium light grey (N6) 
Wt. of sanple 
Wt. of residue held 100 
Wt. through 100 held 200 

Rich in siderite. 

% held 100 
• held 200 

= 1814 gms. 
:I 3.24 gms. 
• 2.62 gms. 
:I 0.17 
• 0.14 

jaculoides var. depressirostri8 

= 1814 gms. 
• 1).64 gms. 
= 97.95 gms. 
• 0.75 = 5.39 



Sas>le 20*1- Bed C2F 
Colour Medium light grey - light grey (N6-N7) 
Wt. of sample • 1332.4 gms. 
Wt. of residue held 100 = 11.16 gms. 
Wt. through 100 held 200 = 8.35 gms. 

% held 100 = 0.83 
% held 200 = 0.62 

Large lumps of granular pyrite, bulk of residue mierofauna particularly 
'Biistornina' • 

Sazrple 21*:- Bed C3 I' below top 
Colour Greenish grey - medium. light grey (5GY 6/1 - N6) 
Wt. of sample • 1672.6 gms. 
Wt. of residue held 100 = 19.64 gms. 
Wt. through 100 held 200 = 7.07 gms. 

% held 100 = 1.17 
% held 200 = 0.42 

Flood of 'Epistomina l , some granular pyrite, gastropods and lamellibranchs. 

SamPle 22*:- Bed C3 2' below top 
Colour l-iediwn light grey - light gray (N6-N7) 
Wt. of sanple • 1587 gms. 
Wt. of residue held 100 • 20.82 gms. 
Wt. through 100 held 200 = 11.32 gms. 

• held 100 = 1.31 
• held 200 = 0.71 

Residue almost entirely I~istomina I. 

Sample 23*: - Bed C3 3' below top. 
Colour Greenish grey (5GI 6/1) 
Wt. of sample 
Wt. of residue held 100 
Wt. through 100 held 200 

% held 100 
, held 200 

• 1474 gIIIII. 
• 17.57 gms. 
• 7.21 gme. 
• 1.19 = 0..49 

Sample 24*:- Bed C3 just below nodule band 
Colour Light olive grey - olive grey (5I 6/1-5Y !VI) 
Wt. of sanple • 1701 gm8. 
Wt. of residue held 100 • 16.15 gms. 
Wt. through 100 held 200 • 4.62 gms. 

% held 100 • 0.94 
% held 200 = 0.27 

Large lumps of pyrite, 1 Epistomina1 dominant. 

Sanfle 26*1- Pale clay just below brown nodule at base of D2D. 
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Sample 27*:- Bed C3 - base 
Colour Light grey (N?) 
Wt. of sanp1e 
Wt. of residue held 100 
Wt. through 100 held 200 

% held 100 
% held 200 

Flood of 'Epistom1na', large amount of 
ostracods and a little pyrite. 

• 1814 gms. 
• 22.73 gms. 
• 6.12 gms. 
= 1.2S 
= 0.34 

shell debris, some gastropods, 

Sa;nPle 28*: - Bed C3 - mid-w83" between base and nodular band. 
Colour Light grey (N?) 
Wt. of sanp1e = 1814 gms. 
Wt. of residue held 100 = 17.00 gms. 
Wt. through 100 held 200 = 6.44 gms. 

% held 100 • 0.93 
% held 200 • 0.35 

Residue almost entirely microfaW'lB., flood of 'F.pistomina'. 

~le 29*1- Bed C4B - top 
Colour Medium grey (NS) 
Wt. of sample :I 1814 gm.s. 
Wt. of reSidue held 100 = 23.88 gms. 
Wt. through 100 held 200 • 7.47 gDlS. 

% held 100 • 
~ held 200 = 

P,y.rite, rich microfauna dominated by 'Epistomina'. 

Sanple 30*1- Bed C4B - base 
Colour Medium grey - JIledium light grey (NS-N6) 
Wt. of sample • 1814 gms. 
Wt. of residue held 100 • lS. 71 gms. 
Wt. through 100 held 200 = 4.16 gms. 

" held 100 = 1.32 
% held 200 • 0.23 

Pyrite, shel.ly, calcitic material, microfauna plentiful. 

Sanf1e 31*1- Bed C4C - top 
Colour Light grey - medium light grey (N7-N6) 
Wt. of sanple • 1814 gms. 
Wt. of residue held 100 • 21.44 glIB. 
Wt. through 100 held 200 • 9.41 gms. 

% held 100 • 1.18 
" held 200 = 0.52 

Rich lIIicrofauna, she1lY, some siderite. 
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Sanple 34*1- Bed C4G 
Colour Medium light grey - medium grey (NS-N6) 
Wt. of sanple • 1814 gms. 
Wt. of residue held 100 = 185.0 gms. 
Wt. through 100 held 200 = 28.70 gms. 

% held 100 • 10.19 
% held 200 • 1.58 

Pyrite, a little glauconite, microfauna dominated by 'Epistomtna'. 

Sample 36*1- Bed D2D 
Colour l-lediwn dark grey - mediwn grey (N4-NS) 
Wt. of saJIIlle • 1814 ge. 
Wt. of residue held 100 = 89.16 gms. 
Wt. through 100 held 200 • 85.0 gms. 

% held 100 • 4.91 
% held 200 • 4.68 

limost all glauconi te. 
S!Dp1e 37*1- Bed D2E top 

Colotu' Brownish grey - olive grey (5IR 4/1 - 51 Wl) 
Wt. of saq>le • 1701 gms. 
Wt. of residue held 100 • 38.68 gms. 
Wt. through 100 held 200 • 7.20 gms. 

% held 100 • 2.27 
% held 200 • 0.42 

Sample 38*1- Just above coprolite bed. 
Colour Dark grey (N3) 

Residue ma~ shale fragments, some fish remains, white calcitic 
material, occasional grains of glauconite. 

5aq?le 39*1- Coprolite bed. 

Sanple 41*1- Bed C7F 
Sanj)le 42*1- Bed CliB - 4' above Compoind Nodular bed. 

Colour l-iedium light grey (N6) 
Wt. of sample = 1814 gms. 
Wt. of residue held 100 • 310.5 gms. 
Wt. through 100 held 200 • 

% held 100 • 17.11 
% held 200 • 

Very glauconitic, abundant crinoid ossicles and fish vertebrae. 

SanJ>le 44*1- 12' horiz. below cements tone exposed. on beach. 
Colour Medium grey - olive grey (NS-5I 4/1) 
Wt. of saq>le • l4lO gms. 
Wt. of residue held 100 • 31.36 gms. 
Wt. through 100 held 200 • 20.46 gms. 

~ held 100 • 2.17 
% held 200 • 1.14 

LuD:ps of granular pyrite, belemnite fragments, sbelly, good microfauna. 



Sanple 46*1- LB3 10' horis. above sample 45* 
Colour Medium grey (NS) 
Wt. of sanple = 1474 gms. 
Wt. of residue held 100 • 4.70 gms. 
Wt. through 100 held 200 = 4.(1.) gms. 

• held 100 • 0.32 
• held 200 • 0.27 

Sample 47*1- Bed LB3 11' above sanple 45* 
Colour Light grey (N?) 
Wt. of sanple 
Wt. of residue held 100 
Wt. through 100 held 200 

• held 100 
• held 200 

Rich in ostracoda and foraminifera, pyrite 
belemni te and shell fragments. 

• 1389 gms. 
• 3.68 gms. 
:11 3.57 gms. 
= 0.26 
• 0.25 

, cylinders', fish remains, 

Sample 48*1- 25' horiz. above bed LB4l 
Colour Medium grey - olive grey (NS-5I IV1) 
Wt. of sanple • l219 gas. 
Wt. of residue held 100 • 49.12 gms. 
Wt. through 100 held 200 :11 5.23 gmB • 

• held 100 • 4.02 
• held 200 • 0.43 

Residue almost entire~ p,1r1te. 

Sauple 49*1- 39' horiz. above bed LB4A 
Colour Medium grey 
Wt. or sample • 1701 gms. 
Wt. of residue held 100 = 2).05 gms. 
Wt. through 100 held 200 • 4.09 ps. 

~ held 100 = 1.35 
, held 200 • 0.24 

Residue Mainly granular pyrite and. pyrite tubes, lamellibranchs, 
gastropods, fish remains, taecal pellets. No 08tracods, very few 
foraminifera. 

Sanfle SO*I- Bed CSI 
Colour Light olive grey (51 6/1) 
Wt. of sample :It l4l6 gms. 
Wt. of residue held 100 • 5.08 gras. 
Wt. through 100 held 200 • 3.16 gms. 

% held 100 • 0.35 
• held 200 = 0.22 

Pyrite, much shell debris and broken 'Fipistond.na', tish vvtebrae,. 
echinoid spines. Plenty of foram.1.nifera and ostracoda. 
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Sample 51*1 - C7C 
Mainly granular pyrite, belemnite rragments. 'lfpistomina' dominant. 

IaDple 52*1- Bed C7D 
Colour Medium grey (NS) 
Wt. of sample • 907 gms. 
Wt. of residue held 100 • 22.1,5 gms. 
Wt. through 100 held 200 • 10.,36 gIllS. 

% held 100 • 2.44 
~ held 200 = 1.14 

Predominantly glauconite with a little pyrite. 

Sanple 53*:- Bed C5.l 
Colour Medium grey (NS) 
Wt. of sarnple 
Wt. of residue held 100 
Wt. through 100 held 200 

= 1389 gms. 
= 35.14 
: 3.35 gms. 

% held 100 
% held 200 

Abundant pyrite, a little glauconite. 

= 1.09 
= 0.24 

Sample 54*1 - c4B top 
Colour l-Iedium grey (NS) 
Wt. of sample 
Wt. of residue held 100 
Wt. through 100 held 200 

% held 100 
% held 200 

= 16.3.0 gms. 
• 100.0 gms. 
• 18.44 gIllS. 
• 23.8 
= 4.07 

Very rich in glauconite. 

Sample 55*1- C.3 base 
Co1our Medium light grey (N6) 
Wt. of sanple • 16.3.0 gms. 
Wt. of residue held 100 • 7.9.3 gms. 
Wt. through 100 held 200 • .3.98 gme. 

~ held 100 • 1.75 
% held 200 • 0.87 

Large amount of calcareous material, with pyrite and glaucontte. Good 
microfauna. 

Sanple 56*1- Bed C4H 
Colour Medium light grey (N6) 
Wt. of sanple = 130.3 glE. 
Wt. of residue held 100 • 73.78 gms. 
Wt. through 100 held 200 • 87.,0 gms. 

~ held 100 = 5.66 
% held 200 • 6.72 

Brown sandy residue c0lli>0sed almost entirely of siderite. 



Sanple 57*1- Bed LB21 - dark finel3r laminated clay 
Colour Medium light grey - light grey (N6-N7) 
Wt. of sample • 1757 gms. 
Wt. of residue held 100 = 48.78 gms. 
Wt. through 100 held 200 • 44.38 gms. 

% held 100 = 2.77 
~ held 200 • 2.52 

A very distinctive residue - almost entirelY white faecal pellets. 
Some fish vertebrae but virtuallY barren of microfauna. 

Sample 58*1- Top of Bed c4K 
Colour Medium light gre'J - light grey (N6-N7) 
Wt. of sample • 1275 gms. 
\it. of residue held 100 = 2.3.22 gms. 
Wt. through 100 held 200 = 3.69 gms. 

% held 100 = 1.82 
% held 200 = 0.29 

Residue mainly pyrite, siderite and quartz. l1icrofauna onl¥ a minor 
constituent. 

Sanple 59*1- C5E 
Colour - Medium grey (NS) 
Wt. of sanp'.e • 1587 gnae. 
Wt. of residue held 100 • 28.60 gms. 
Wt. through 100 held 200 • 36.64 gms. 

~ held 100 • 1.80 
~ held 200 • 2.30 

Residue mainly glallCOnite, rich well preserved microfauna. 

San£le 60*1- Bed C5G 
Colour Medium light grey - light olive grey (N6-5Y 6/1) 
weathering to Moderate yellowish brown (lOYR 5/4 on the 
surface) • 
Wt. of sample 
wt. or residue held 100 
Wt. through 100 held 200 

% held 100 
• held 200 

Residue almost all sidarite. 

Sanple 61*1- Bed CSK 
CC'lC"lr Medium grey (NS) 
wt. of sample 
'ft. of residue held 100 
Wt. through 100 held 200 

~ held 100 
% held 200 

.Pyrite, shelly material and 'Bpistondna'. 

• 204l gms. 
• 214 gms. 
• 253 gms. 
• 10.48 
= 12.39 

• 1785 gms. 
• 6.99 gms. 
• 6.15 gms. 
• 0.39 
• 0.34 



Sample 62*1- Bed C5L 
Colour Olive grey - brownish grey (5I 4/1-5IR 4/1) 
Wt. or sample • 1303 glU. 
Wt. of residue held 100 11 121 gms. 
Wt. through 100 held 200 • 401 gma. 

~ held 100 = 9.28 
% held 200 • )0.8 

Very 'sandy' brown sideriti~ residue. 

~le 63*:- Bed C5 A 
Colour Medium grey (NS) 
Wt. of sample = 11" gms. 
Wt. or residue held 100 • 3.69 gms. 
Wt. through 100 held 200 • 2.71 glIB. 

% held 100 • 0.33 
% held 200 • 0.24 

She l1y, granular pyrite, dominant micro! auna I Epistomina I • 

Sanfle 64*1- Bed C4K - top 
Colour Medium grey - medium light grey (N5-N6) 
Wt. of sample • 1474 gms. 
Wt. of residue held 100 = 26.67 glIB. 
Wt. through 100 held 200 • 7.68 g ... 

• held 100 • 1.81 
• held 200 • 0.52 

Abundant 'Epistomina', some pyr1te and otolith. 

SaDple 65*1- Bed C4E 
Colour MediWll 11gh t grq - light grq (N6-N7) 
Wt. of sanple • 1516 gu. 
Wt. of residue held 100 • 360.0 glIB. 
Wt. through 100 helD. 200 = 32.0 gme. 

% held 100 • 23.30 
% held 200 • 2.07 

Abundant glauconi te, pyrite, shell fragments and '!Pistom1na I caracolla. 

Sa~le 66*1- 8ed c4C base just above etoneband. 
Colour }1edium light grey (N6) 
Wt. of sup1. 
Wt. of residue held 100 
Wt. through 100 held 200 

% held 100 
% held 200 

Shell fragments, pyrite, glaucon1te. 

,21 

= 1049 gms. 
• 19.08 gms. 
= 6.53 gms. 
• 1.82 
• 0.62 

lIBpistordna I dominant. 



Sample 67*1- lt below basal Cement Bed. 
Colour Medium grey - olive grey (N5-5Y Vl) 
Wt. of sample • 1417 gms. 
Wt. of residue held 100 = 28.80 gms. 
Wt. through 100 held 200 :. 8.09 gms. 

% held 100 • 2.03 
% held 200 • 0.57 

Very shelly residue, with pyrite and gastropods. 

Sani>le 68*1- Bed D5 top 
Colour Olive grey 
Wt. of sarrple 
Wt. of residue held 100 
Wt. through 100 held 200 

% held 100 
% held 200 

Abundant granular pyrite and pyrite rods, 

Sample 69*1- Bed D4B 
Colour ¥JediUJll light grey 

• 1502 gms. = 26.55 gms. 
= 7.88 gms. 
• 1.76 
= 0.52 

fragments of Lingula common. 

Wt. of san:ple = 1021 gms. 
Wt. of residue held 100 • 19.84 gms. 
Wt. through 100 held 200 • 1.86 gms. 

% held 100 • 1.94 
% held 200 = 0.18 

Abundant shell debris, granular and trod' pyrite. Crinoid ossicle8, 
fish teeth, black phosphatic material. Microfauna poor. 

~le 70*1- Ki.mmeridge cl8J7' - just below the Coproli te bed. Sanple 
arren, residue entire~ calcitic material. 



LITROIDlIClL SlX:TIONS. 
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6" 

13' 

6" 

11' 

)0' 

l' 

3' 8" 

l' 

SETIOtl THROUGH Till C:amrr BlmS .lND UPPER B mms 
(~TION DRAWN TO satE IN CHlPTER 3) 

Vflr7 dark grey clqe 

Brown indurated clq band which in parts taru a good stone 
band, though an inl>ersistent one. On the surface JDan7 
Willed worm tubes are weathered out. 

Dark gr87 clqs with Parancyloceras bidentatum 1ndicatiDg a 
Lower Aptian age. 

Pale grey bed with phosphatic nodules and write on bed.di.Dg 
planes. 

Dark grey sbellT clqa with hcula. Hear the bue the clqa 
are not 80 pyritic aDd are lighter in colour. 

Band of clq with small brown phosphatic nodules. 

Dark: grey rather block;r c1.q, sbe1l7 and P7l"itic. Rear the 
base close to the stonebaDd. the cl.q is brOllll in c0101l1", 
tossil wood and SKpul. occur. 

St0n8band.. Large greY' 'ca.entatone' nodules ve1necl b7 calcite. 
This stone baDd which marks the top or the 'ee.nt Beds' is set 
in a brown gri tv c1.q. 

Brown clq. 

Hard, bl.ocq black clq with Write. ~t the top of tb1e clq 
dirls10n is a thin JIOttled bed or large markings of brOllD clq 
pell8trating into the black c181'. Hear the bottom or this 
diT18ion a small &IIOUDt of glaucODite occurs. 

Brown sUtT cla,y becOll1ng indurated and forming an intera:1ttAnt 
stone band. 

Brownish black clq with, at the top, a bud or aul.l .,ttl.1Dc 
or brown in black c1.q. 



6" 

a" 

3' 

Pale bluish grey soft clay. 

Dark black clq with a little glauconite. At the top there 
is large mottl1ng of light clq in dark whilst genera1J..y 
throughout this division small IIlOttling of light in dark 
cl", occurs. 

Brownish black clay vi th a mottled bed at the top of large 
dark markings in lighter coloured clay. 

l' Ce1ll8ntstone band. (}re)" nodules are veined by calcite. 

l' 

l' 9" 

7' 

Brownish grey clq, blocto' aDd pyritic. The beds at thia 
point are dipping at 3CP towards the south aouth wst. 

Much browner clq 

Line of grey calcareoUB 'ce1ll8ntstone' nodules. 

Pale grey c~ 

A very dark black clq in which large granular pmte occurs 
near the top of this lithological division. The jlUlction 
with the bed above is marked by a IIlOttled sone of large and 
small light coloured urld.ngs in dark clq. 

Occasional very weathered brown nodules. 

l21 '" Black clq 

about 31 OBSCURID 

11 ICeMntstone' baud with the nodules spaced fairl¥ widelT apart. 
The clqa 1l'aIIediatelT overlTing thi8 stone band are black in 
colour. 
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8' 

5' 

2' 

l' 

l' 

2' 

4' 

Bro1In clq 

Black P1l'itic clq with a aottled band at the top (both large 
and sJU.ll brown mottllng in the black clq) 

Brown clq with a thin paler bed at the junction with the bed 
above. 

Dark grey to black clq, becoming paler near the baae. At 
the top there i. a mottled. lqer of small brown aark1Dp in 
the black clq. 

Black glauconi tic clq, mottled at the top, 111 th both 1 .... 
&Dd. nall. 11 cilt coloured. DlOttllng in the dark clq. 

Brown clq 

Thin 'ceJI8Dtetone' in BrOllD clq. 

Pale am dark clqe. The dRk cl.aye contain abundant 
impressions of a 8lI8l.l lamell1branch. F08sil wood. occur. 111 
these c4Te. 

Dark grq clqa, aottled at tlae top with large J'IOttliDg at 
light clq in dark. 

Large grtq calcareOWl 'c_nt' nodule. tarm:1.ng a double l.qer 
in pale clq. 

Black 'YC7 abell7 c1qe, mottled at the top with large and 
....u light urkiDga in tbe dark cl.a7. 

Pal. grq clq which penetrate. 1Dto the dark P1l'i tic clQ'. 



beneath, giving a .0De of large mottl1ng. 

l' Black clq with large pieces ot pyrite. 

2' 

2' 

2' 8" 

l' 

l' 

2' 

8" 

5' 

ABOUT 10' OBSCURm BY SlND 

Large gr87 nodulea - 'ce1l8ntatone' 

Well laminated black cJ.q with paler pyritic 19dnationa. 
These cl.q_ are quite distinctive. 

WidelJ" spaced large circular 'cement' nodules dipping at 200 
to the south soutb-west. 

Very vell laudnateci clqa with P1l"ite along the bedding planea. 
The cl.q8 beCOJ18 paler at the base with occasional elongated 
brown nodulea. 

Dark vell laminated clq. 

Pale grey, _ott clq with a band ot cruabad 8IIIIIOD1tea at the 
baae. 

Dark black cla,y with Jl1DIBrOUB ..u pieces or P1l"ite. The 
clq il lhe~ and containa gaateropoda. I .. the centre of 
thil dirt_ion 18 a band ot 8JI&l.l brovn nodules. 

Widely spaced ~t rather elongated. ~ nodul_. 

Dark grey/black pyritic c1.qa 

Pale grq pyritic clq vi th occuional large 'c..ntatone 1 

nodulAta. 

Very dark grey/black pyritic clq with 'V8r7 alight aottllDg at 
the top of light coloured cl. in dark. 



l' Occasional grey nodules. 

Dark clqs or Lower B. 



Beach !!pO!are Deat" p1l1box ill Upper B bed.8 3.$.62. 

Seen to 6' Varr dark clqe 

Indurated brown band; has a Ter7 rough .urface due to 
1Dfil11 ng of vora t1lbe., ... quite large. Stonebarad 
seellS i.JIIpersistent. 

-----------------
13' Dark clq's. Par!DClloeeru bidentatlDl near bue 

-----------------
Pale clq band with na1l phosphatic noclul.... P,yrite 
usociateci with thi. baDd. 

-----------------
11' Dark, .»111' cl.qe; almoet black. 

Verr ...n phosphatic nodul. •• 

-----------------
3e' Dark p,-r1t1c cl.q, u.lJ.y. P..... doIImIard8 into llchter 

grey blocq clq. 

---~-------------
StoDebaDd (.1), large grq nodule. with calcite ftiD1.Dl. 
'!'be etonebaDd u in a broIm rather gr1 tt7 cJ.a.T. 

-----------------
4' Light blue grey clq wather1ng WeND OIl the surface. 

-------------- -
6- Mottled clq-l1ght brown in darker. 

Seen to 8' Dark black rather hard clq. 

!Iponre OD .hare near !fP!l" B Pillbax 22.12.62. 

Brown baDd or clq 

~---------------
6' Black p,-ri tic cl.qe 

3' Cbocolat..e brCND cl.q 

~-------------.. 
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2' Pale grf1T, non glauconit1c clq. 
-----------~----

9- Dark black glauccm1t.1.c clq. 

~---------~ 

2' Baud of brown clq with occasional nodulea. 

-------~---------

2' Brown clq 

---~-------------

'CeJl8nt' nodules with mottled clq beneath 
-----------------

2' Dark clq. 
. .. ---------

Large 'Cement' nodules with 

l!iiIfoeed on shore Dear upper B Pillbox 22.12.62. 

Brown clq ----.... _---_ .. _---
2' Paler clq 

1 Dark gre.,. clq IlOttled at the top L in D 

----~-----~--~--

6- Glauconitic clq 

l' 6- Paler gr87 clq with occu1onal. brown nodule_ Dear the top. 

--------~-----

1 '0" Dark glauconitic c~, _bellTJ belemnit8s • 

. "-

6- BI'CND clq bud 
••• 

1. L in D • .ottl.ed clair-, l.1aht col.ollNd. clq penetratiDg into dark. t iD 
D,S • aul.l .ottllDgJ L 1D n,L : larp IIOttl1Dg. 
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------------------
1'0. Dark cl.qa mottled at t.be top CL in D,L) 

~--------------

l' O· Pale grq cl.q. 
-------------_ .. ---

9· Dark cl.q vith some glauconit8. Large mottl1ng at the 
top (L in D). 

-----------------
2' O· Qrq clq. 

_____ aa • ___ _____ 

Stoneb&Dd in a brCMl cl.q 

----------------
11' Clqa -._-- -.. --~ 

Band or ' c .. nt' atonea. 

Section _uured ill Black Cl1tt 17.10.62 • 

•• t.. ,. _n __ t • 

J' Rather black, 011 ... gr81' cl.q, brealal conchoidallT. '!'be 
cl.q hu .OM wood tr~ta with Tellow .... thering riM. 

l' Pale gN7 clq vi th some JIIIOttliDg .t the top 

~-------------
10· Dark grq/bl.ack PTl'1tic clq with .e. glaucontte. . -.... ---

.. -~---.... 
2' O· BroIm cl.q becca1Dc • darker brOllD at the Due. C~ are 

shell7 and have be~tes. So.e w~ .. t.erial at the 
junction with the 1JDder~ bed. 



7- Mottled bed L in D,S bae .0118 write. 

~----------------

Seen to l' 

Meuured behind the DI08t 80Utherl{ p1llbox in the cl1fr race 2).10.62 

Seen to 41 Brown1.sh black clqs 

-------------------
811117 brown clq becOlldDg iDdarated iD place.. c-nt 
bed nodule. with brown calcite ve1.n1ng 

--------_._------

3' 7- Dark blaclr/brOlm clq. Mottled at the top L in D,L. 
Bh.ll.T, writic &Dd glaucOD1.t1c at tM baN. 

----~ .. -.. -
SUght.l7 lighter coloured bed, aottled at the top. 

Section on .hare ..... the Ice.ut beds Pil.l.boxl 11.l2.6). 

Seen to 21 Dark clqs - . -------~ 
BaDd of elongated brown llOdul ... 

----~------ --
2' Dark clqs though paler than ones &boTe. 

-------------------.-
6' Dark Clq8, JlQCh .. 81ft write on the nrrace. 

--------------~-
4' 011," 11""" clq., With a l1M or occuioaal, ...u white or 

I potato , DOdul. ... . ____ I. .... 



3' Olive grey cl.a.T. Occasional rotten brown nodules at the 
base. 

l' Pale gre-r cllV' in which are large ' cementlltone' nodule •• 

---------------~ 

9' Well laminated dark cla.\l8. 
-----------------

7' Dark grey cl.qe which are IItriped near the b .. e. 

15' Dark black wri tic clqs 
----------------

t Cementstonet nodulu. 

Section on .bore at Black OWf Nab 6.1.64. 

'Cementatone' band. Large grey nodule. appear to fora a 
double line. 

-----------------
31' Cl..q. 

-------------~--

1 t Dark grq cl..q 
-----------------

l' Pale grey cl..q 

----~--~---- .. 
10' Dark pyritic cl.a.T 

~~--------

3- Soft pale cl..q with pyrite. 
----...... ... 

-----------------
Seam or pyrite (Probabl1' a very local feature). ----.---_-... 
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5' 9" Verr dark grey/black clq. 

Pale stripe 
----~-------. .. 

10' 3" Pale grey s~ clq. 

---------------~ 

Brown stone band. The large nodules being widell' spaced 
apart. 

-----------------
8' 3" Dark grey clq 

_______ Aa. ___ _ 

l' 9" Pale grey c1q with occasional small. brown nodules. 

-----------------
2 ' Sllght~ darker clq 

2' Pale grey clq 

----------------~ 
l' Large brown nodules. x.w. 

------ .-.. -----
l' 5" Pale gre'1' clq 

------------------
l' 9" Dark grey clq, JIOttl.ed at the top L in D, !CS 

aN TT .___ _ • __ 

6'10" Dark grey clq. 

~------------
2' Pale grey clq weathering to a brovn colour. It hu 

w1de~ 8paced grq nodules (about l' ~art). 

l' BaDd of large brown nodules (LB4A) 
--------------------
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l' Pale bluish grey clq (Sample No. 2S) 

~-------~ 

l' Dark glauconitic clq mottled at the junction or the over
lying bed (L in D, L & S) (Sallple Ho. 24) 

5' 
-----------------

Dark clq rather p,r.r1tic (Sample 10. 21, l' &boYe b .. e. 
No. 22, 3' above base; No. 23, 5' above base) 

-----------------
l' A pale brown clq band vi th nodule. ---------....-...--.... 
5' Dark PJrltic clqa (3 ample. 1', 3', 4' abaft base, b. 

IS, 19, 20). 
-----~----- ---

l' Brown veatheriDg band. vi th lUll roUDded 'brom nodule •• 

---... !,---
4' Dark brCNni.h black, writic clqa mottled near the top. 

Hear the base it contains a little ,laucon1te and a' .. 
nodule.. (3 ...,le. 1', 3', 4' J abcmt the baH, Roe. 13, 
14, 17.) --

l' 2- Black h1ghlT glaucon1tic and p,ritic clq. The glaucon1te 
decreases upw8l"da (Suple Ro. 12) ---- ._. ----

10- Sort pale grq clq JIOttled at top (D in L,L) (Suple Ho. ll) -,------
S- Hard brCNDiah nat.bariDg band or cl..,- becca1ng glauconit1c 

and aatter at the base. (Saple Ro. 10) - -
5- Dark, h1&~ glauconitic c}qa. Mottled especial.l.T near 

the top. Thi. 18 bed ca (Bauteriv1an) (Sulple No. 9) • ...... 
4- Pale grfl1 c~ with dark h1a~ glaucon1t1c atreaka. 

(Suple Ho. 8) 

l' Dark gr81 h1c~ glaucon1t1c cl.q With abundant large write. 
(Suple Ho. 7). 

• 
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l' Pale grey clair with brcnmi8h noduhr band at the b .... 
(Sample No. 6). .a ~~~ _______ _ 

2' 6- Dark grey clair (2 sampl.. 1 I &t 2 I aboYe bue Ho.. 4, S.) --------... _-------
4- Dark glauconitic clq with paler 8treaka. (Sample No. 3). 

-----------------
l' 8- Pale cl-., with occasional brown nodu1es. Weathers brown. 

(Sample Bo. 2) 

--------------~ 
2' Dark grey clq with paler mottling. at the top (Sanple Bo. 1) 

---~-----------

2'" Pale gre-r clq8 with brown nodu1es. 

Section in Lover IB' beds _anred. on shore at Speeton Beck 16.11.1961 

Pale grq clq 

-----------~--~ 
l' Brown atone band (~) dipping at 400 to the 80Uth south

.at (Suple No. 29) 

~--------------

l' 6- Pale gnJT clq (Supl. Ho. 30) 
-----...-.---.--~ 

l' 0" Dark glauconitic clq IIOttlecl at top (L in D, L) (Supl. 
No. 31) ------------------
Darker clq (Buple Ho. 32) -.-.-.-_----....... _---
Pale clq (~le No. 33) 

Section in Lour B aDd c..nt beda _uured on abore SeB. of 
!p!etoD BeCk 21.f1.1961 

2' 8 - Pal. CN¥ ahelq clq ... to 10' hor1scmtal.. 
----;~-------



l' Band or large gre;r concretiODlJ. Ce.ntaton. bAZld 
of Kqe. 

-----------------
10

' 
Pale gre;r clqs vi th a lighter mottled band. Seen 38' 
horizontal. 

-----------------
8' 6- Very dark higlllJ pyritic cl81'S with large pieces or 

granular pyrite on the surf ace. 32' horizontal. 
-----------------

6- Band of large flat (platy) nodules. Bed LB2A. 

-----------------
4' Dark hig~ pyritic c].qs. Pyrite often in large 

crysta1line pieces. 15' horizontal (3 .ample. 37, 38, 39) 

l' Band or nodules in pale gre7 cl.q. Bed IB2D. 

23' Dark c].qs passing down into a pale blue clq. Seen to 
89' horizontal. 

~~----------~ 

I' Brown calcareous atone band. 

-----------------

Section in Lower 'B' on shore near Speeton Beck. 

6- Band or large tlat (plaV) nodules. 
-----------------

2' Dark clqa 

-----------------
6- Hottled bed L in D,L 

----------------~ 

Dark clqe with granular pyrite weathering out on the 
surface. 
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Section in Lonr 'B' beds at Mouth of Speeton Beck 7.12.61 

Dip 150 • Seen to 45' horizon~. 

8 ' Qre;r clqa 

6- Saall ver'T rounded brown nodules 

---------------~ 

3' Qre;rclq 

--~-~------------

l' Brown atone band LB4& 

-----------------
Sample. 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 
60, 61, 62. 

Section in Lover 'B' at Black Cl1!t lab on ahore 7.17.61 

11' 4- Dark highl,y pyritic clq. Seen to 13' horisontal. -------- ..... ~ 
Large pale nodules 1rl.de~ IIpACed dip 65 degrees 

--~~---...... ----
iJre;r clqs 

Occuional rotten brown phoaphat1c nodulea. 

Line or nodule. 

-----------------
Dark grq cl.,. --.... --------..-.... 

---------_._---_. 
l' 7- Dark gre;r clq 

-----------------
l' BrCND atone band, LB1&l, dip 60 de&:reea to south aouth-wat 
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Section .uured in Lower B in good beach eJrposure 
S.E. or Black clfU Nab. 13.12.63. 

l' Brown band which i. ind:arated in place., verr she~. la 
very occasional light grfq nodule. 

-----------------

----,-------
11 Large cements tone nodules in parts appears to be a double 

line. Basal cementstone bed? 

4" Pale grey cl81' 

5" Mottled cl,q (L in D,S) 

~---------------

7" Dark c~ ver,r pyritic 

-----------------
4' Dark pyritic clq 

~------------

t' Seam ot bright P1l"ite 
--.--~----------

6' Dark cl.qa -----------
2- Pale stripe 

----------------
10' Dark clqa very well laminated. Laminations are Ter1' 

thin, otten a light green-grey colour. (Sample No. 57) 
-----------------

6" Pale grey nodule 

---------------~ 

11' Darker clq, laminated near the top, with P1I"ite along the 
bedding planes. Brown small phosphatic nodules near the 
top. Nearer the ba.e of this division the black cl.q. 
are not laminated. 

-----------------
4" <b! flat septarian nodule ('platy'?) 

---~------------
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6" Dark black cl.q 
. -------

6' Dark c1a;rs becoming paler below. Within this diTision 
was one large greT nodule in a paler gr87 band. -------.. -------~ 

l' Brown band which is indurated, giving a brownatone. 

4' 5" GreT clqa vith a line or ....u greT nodule. at the ba ... 

4 t 7" (}rey clqa vi th the ccmspicuoWt brown band at the bue 
(LB41). Just above this brown atone band are a line or 
aall greT nodules. --.. __ ......... ----

3' Pale greT clq. 

~-~-----------

2' Dark black clq 

-----------------
2' 7" Brown weathering band. 

------------ ----
5" Dark clq which ia mottled at the top (L in n,S) 

-----------------

-----------------
6· Widel1" spaced gffIT nodulea 

~-------------
l' Pale grq clq 

----------------. 
Dark greT fb1act clq. 

M.B. Thi8 .ection is rather contorted in the upper part 
and appears to be part et a slli>ped mas8. 
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Section .easured on the shore 9.5.6;3. 

Small I cementetone I nodules. 

--------------~ 

9' Dark clay becoming paler near the stone band at the base. 

-----------------
l' Large grey I cementa tone 'nodules. This is the basal 

nodule band of the I cement I beds. 

4" Pale grey clq". 

8" Darker cl.qs. 
into L in D,S. 

-----------------

--------~-------

Mottled L in D, L & S passing dowmrard. 
(Suple No. 67) 

4' Dark black clq, very pyritic with well formed p;yritic 
crystals. She~ and ammonite nuclei ----------.------

4" Seam of .... ive pyrite on the clq surface. 

~--~------

5' Dark pyritic s~ c1q8. 

-- ------~----
7' 9" Well laminated cl.qs, pyrite often marking the lighter 

coloured laminations. 

6" Very occasional indurated fine grey clq which gives 
nodules elongated along the bedding planes. 

10' + Dark clqs 

Section !J!posed on beach immediate!i to the south or 'Lover 
B' Pi11bQi4I 9 ~ .63. 

Line or large double ' cementatones ' • Strike 2980 dip 
70 - 800 to the south west. 

------.. ----.----
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5' Obscured b7 shingle 

-------~--------

3' Dark pyritic she11¥ clq. 
-----------------

7' Paler beds which become the characteristic striped ones, 
well 1aud n ated with p,rite along beddiDg planes. 

-----------------
6" Thin paler bed? 

~--~----------~ 

13' Dark pyritic beds not so well laminated. 

--------------~ 

4' Clqs which are not quite as black. Pyrite Cl"7stalll and 
tubes. 

~--------------
6" Paler bed.. 

6" Mottled clq L in D,S which p ... es down into dark gr81 
clq with no pyrite. 

l' Brown gritty stone band (LB3) 
-----------------

3' 6" Grey' cl.qs with small grey nodules and occasional brown 
rotten phosphatic nodules at the base. 

-----------------

Section in 'Cement beda' and Lower 'B' beds meanred 
on the shore 24.9.64. 

Dark black to oli.,.. grey c1qe. 

------~------

Large 'cementatone nodules (about 2' long). 

2' Darker clqa. 

~---~------.-.--
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I' Pale gre7 band someu... weathering brown and with 
occasional grey nodule •• 

------------- --
3' 3- Dark black cl81's, lIOttled at the top L in D,S. 

------------~---

Thin, flat, weathered, brown phosphatic nodules. 

-------------~~ 

--.-.... ----- ---
Rather rounded grey nodule. 

------------------
l' Ch-ey cIAv' which 18 generall.T l:1ghter in colour than the 

clq below the cementetoDe at the base of this dirt.ion. 

-------------------
l' Large grey nodules t 0l'Ili.Dg the bual 'ce.ut' bed. i'be 

nodules are about 2' lOllg, ... iDed b.r brOllD calcite, aDd 
Du a rusv veatber1JJg stoue beneath. Pale clq 
A8SOCiated nth the c_ntetoDe. 

9' Black Y8r7 P11"i tic cl.qa, large piece. of write on 
81ll"face. -----------

l' Pale grq clq 

5' Paler grey clqa ----------
9' Well laminated clqe, granular write on the .ur£ac.. A 

general alternation at pale &Dd darker la.jnated clq. • 
• ____ • I __ • • 

l' Pale grey clq 'YV1' ahell¥ 

8' Ch"e7/black luinatied clqa ----------_. -. -
s.an VfI1 nodule. in a pale 1"7 clq. lIodulAt. are about 
2 I apart aloDg tbe .tri.Ice. A Criocaratid 18 ... ociated 
vi th the.. nodule • 

....... ..-.-_-- . 



11' Dark black rather blocq clqa 
~---- . ___ . 

Grey nodulea 1I1de1.T spaced apart. 

----------~-~--

---~~--------

Brown atone band with occuional grey atone ----- -----------
---,----

Small, rlat?, gre,r nodulea widely spaced apart. .ll.ao 
80118 brOllll, rotten phosphatic nodulea. ------------

3' C1q8 ------------.... ..--

SII&l.l. flat grey nodul .. --... --~-~ 
2' Clqa 

----------- _ .... 
aa. ____ ____._ .... ....--... 

2' Pale grey clq . . ..... _---.. -
8' Bl.&ck clqa glauconi tic near the top. Mottl1Dg ooc .. 1 

at the juction with the 0ftl'l,yiDg bed L iD D, L & S. 

BrOllll weatberiDg clq" with occuional ...u brown nodule •• 

Section iD IDRr IB' UId ~ 'C' beclII -anred. OIl lbore 
~ateli s.l. Of BCmr Lb. 20.9.62, 

1 t Large nodul.. 1I1de11 spaced apart • 
• 

4' Clre71.h black cllV _._---_. ---_.------



6. Shattered stone band (?) aM band ot writes. - --~----.-- .. -
4' Qray- clq with P1l"i tea ________ v. __ _ 

2' Pale gre7 clq with brown 'potato' nodules. - _. 
" Darker gre7 clq with weathered brOlll1 nodules near the 

baBe 

-------------~--

I' Brown sn V atone baDd in a light grq clq (IB4l) 

-----------------
4" Pale gre7 cl..,. 

------------------
l' .3. Black glauconitic cl.,- aottled at top (L in D) 

-----------------
5' 9· Dark clq --.--------_ .... -----
l' 6· BroIm lenticular atone., V1delT lIpaced apart in a pale 

brownish gre7 clq. 

5' ,. Dark clq 

-----------------
l' 6· Paler bratm/grf17 clq with scattered nodules. ----------------

---~~-----------

l' 7" Lighter gr'e7 cl.q 

4' O· Dark black clq becOlling glaucODitic at the bue. 
---.--------------

2' 8- Pale grfI7 clq with occuicmal. brCNn nodul.... Mottled 
Dear the top (D in L) ..... -~--. -

6· Dark glauconit1c c~ IIOttJ.ed at top (L in D) 
-...----~-~ 

345 



6" Light grey clq with dark JIOttl.1llg of glaucODite £rem the 
upper bed. ----...-....-...... ~-----

2' Dark glauconitic clq with p)'l'ites. 
-----------------

2' 8" Light gre7 cl"" small IIOttl1ng near base. 
-----------------

6' Dark grey clq becoming lighter near the bua. 

-----~----------

6' Darker glauconitic clay becoming paler near the base. 
Mottlillg (L in D) 

-----------------

l' Stone band, large brown nodule. vi th gre7 umreathered lower 
portion. 

------~~----

4' 4" Grey clqe 

---------------.-
4" Band or occasional. amall gre7 nodules. 

2" Small grey • potato , nodules. 
--.----.-.-.---------

l' J. Brown stone band (LSQA) 
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Section orBSed. on share iBIedia~ to the S.I. 
laCk cillf lab. 17.1 .62. 

Occasional nodule iD a brown .... thering clq. 
-----------------

l' Pale grey clq 

---------~------
11' 7ft Very dark gre'T or black clay. 

----------------
l' Large cementetooe nodule.. Strike 1050 .ag. 

--~---. --------
18' GreY' Clay (Sample No. 44) 

l' Pale clq with a large nodule. 
-- ------- ------

4' Pale clay 

2 I Darker grq clay 
-a • •• _____ __ 

2' Pale grq clay (Sup le No. 49) 
-------~--

51 (}re'T clay with • baDd or small brOlll1 nodules at the tap. 
------- ._------

- .. ---.. 
6- - 2 I Black blocq clq 

9' 

--
1- Sort pale gre'T clq 

~ .-------~----

Dark, hard, P1J"itic clay. Lwlps or P1l'1te on the lurtace, 
(Suple Nos. 47, 48) 

l' Pale clq with occulODal. large g:N'T nodules. 

11 !'.ottlad bed (L in D,S) with pale atripe at bue. 
------~-.-- .... 
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10' Pale gre7 clq (Saq>le No. 46) 
_______ Aa ___ ____ 

I' Widel1' spaced apart brown atone -_._. ------------
10' Clays w1 th two l.iDea or a.a1l nodules I' and 3' above the 

base. 
----------- ---

I' Brown atone band (IB4A) 

Section meanred in cWl & shore 1.mIed1ateg H.W. or 
speeton Beck. February 1965. 

'Cementstone' band. G? 
----------_._----

8' Dark black highlT pyritic clqa IIlUCh pyrite on the surface. 

-----------------
24' striped 1amj nated clqa paler than beds above • 

• aa • _ aa __ 

6" Line or widell' spaced grq nodules. 
-----------------

6' Black clq. 

--------------~ 
10' Pale grey c1~ 

----~------------

Brown 8toneband or IB4A 
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In Cl1tf at Speeton Beck Januarz 196$ 

l' Cement nodule. .._--------_. . 
3' Dark grey clq ---------------
11 Large circular grey- 1 cement 1 nodu1ea. 

-----------------

~--------------

6- White and brown nodule. in a pale clq ---------------..... 
~-------------

Brown .toneband - ~ 

Section in upper part or C4 MaRred on shore 10.$.62 

Qreeniah coloured stone band. 

3 1 0- Dark black glaucom. tic clq. The glauconi tic content at 
the clq decreases tanrds the b.... Near the atone 
band the glauconite i8 absent. (Sample No. 30) 

2' Pale clq with brown rounded nodules (Sample No. 31) 

Dark glauconit1c clq JIOttled near the top (L in D) 
(Sample No. 34). 

Section iD 'D' beda .uured in the cliff and shore 6.7.62. 

Dark black clay. 

-----------------
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2' Black mudstone, mottled at the top, L in D, beCome8 
lighter at the base. 

---------------
1" - 2· Bright blue seam vi th light coloured markings (D6D) 

3" Dark gre7 c~ 

3" Pale grey clq 
--------~-~-

4· Dark grey cl.q vi th small vhi te mottliDg 

l' Blocq mwistone, pale gre7 with dark 8treaks. Thi8 bed 
develops a lenticular stone band (D6H) 

2 , Block;y JID1d8tone, pale grq, 81 m1] at" to bed abOTe but bu 
light coloured streaks in it. 

-----------------
4" Bright blue, 80tt cl.q with white marldnga cutting acr088 

the bedDing. 
---------------

I' Brown shal7 bed. 
------ - --------

7" Bluish mottled bed. 

-----------------
," Brown-black cl.q. 

-----------~----
,. Bright blue cl.a.r (D7D) 

~---------------
31· Dark, 8treaq 8halT clq. 

~------------
21" Blue clq 

---------~-----
Dark black blocq clq. Seen to 2" 
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Section measured. iD the upper 'D' beda 1l.10.62. 

COlIPounci nodular bed. 
---------------~ 

6" Green glauconitic clqs with large mottling --_ ........ ----------... -
6" Dark black cls-Y with small prominent white mottllng. 

-----------~------

I' 0" Greenish cl"". Mottled (L in D,L) ----------------
Line or nodules, eroded be1emni tes and P1l'i te • 

..... --------_ .. -----
7' 0" Brown clQ' 

4" Pale brown stone band. 
~ ... ----- _. ---

Pale clq vi. th hoWa s1.mlata 

Section in Lowr D beds _anred in cUt! 2$.10.62. 

Brown shale 

-------------....... 
Band or blue sort clq veatber:i:Qg ,.ellow. 

-----------------
l' Brown weathering clqa or ahale. ---------

6" Stone band 

---~----------~ 

l' 8" Brown ahal.r beds. 

-----------------
4" Blue clq mottled ,..llow 

------------~--

9" ~, looks like a atone baud. Iellov wather1Dg. 

-----------------
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l' S· Harder, b1oek;y and shal,y. Some mottliDg (L in D). 

---~-------------
7" Paler bed weathering grq 

-------------~--

4· Dark gre,. bed. 

~---------------

3- Pale blue mottled c~. 

---------------~ 

2' 4" Brown/black sbal1' clqa 

~--------------

Coproli te bed. 

Section in Lonr 'D' beds _anred 1J1 c1:1tt 2$.10.62 

Dark brown/black ahal¥ clqs. 
--------.-..--------

3" Light gr87 mottled at b .... 

6" Dark grey clJv" with occaaional light l1lOttl1ng trom the 
bed above. 

~------------
S" Bloelq clq-madstone With so. mott11ng 

1" Thin soft clq. 
~~-~---~-----

6" Mudstone 

-----------------
3" Mottled lINIton. (L in D,L) 

-~-... ---~----
li" Dark clq With rlvid pale IIOttl.1ng (blue bad) 

--- . ------.. ....... 

-----------------
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Ji- Pale greY' clq with occasional black streak •• 

---~-----~-----

s- Dark 1IlOttled clq (L in n,L & S) 
--------------_._-

...... -----------...---
Stoneband D6 

Bua! part or the 'D' beds _aaured in the cl1tt 6.7.62. 

l' 

Brown shales. 

3- Blue, mottled clqa weathering 1'811OV and blue D7F 

4-

2-

7-

4-

1-

~---------~--

Black shale 

-~-----------

Sort black clq 

------------.--~ 
Black 8hal;r c1q8 

-----------------
Coprolite bed 

-.--.-----------..-
Black shale 

~---.--~----

Pale butf nodules 

Beach uponre 0, old !h1pwreck, Septe.ber 1964 

COIIIpoUDd Modular bed Dl 

~-~----------~ 

42' 3- Cl .. 
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2" Bright blue and white mottled clq band. 

------~-~-------~ 

-----------------
stone band 

-----------------
3' 

------------------
Thin band of clq with white markings. 

------------------
3' Black clq 

------------------
Coproli te bed 

Beach UPOSur8 at foot or cl1ff in lower D beda $.12.6). 

6' + Dark black clqa 

-----------------
8" Dark mottled clqe lighter coloured near the top. 

Mottling L in D,L 

-------~-------
l' 1· Pale gH7 blocq lIllJd8tone, streaky D in L,L occaaional 

Bxogyra. 

2" Bright vlue, clq band. mottled white in blue. 

-------~---------

7" Light coloured cl.q mottled with dark streaks. The clq 
is darker at the top. 

-----------------
4" Dark grey clq characteristically mottled L in D,L & S. 

----------------~ 
9" Light grey nmdatone giving a atone band. Mottling L in 

D,L. (D6) 

----------------P 



1',. .. Pale grey blocq atreaq mw:istone, L in D, L. 

Section measured on shore near shipwreck in the Lower 0 beds 1965. 

l' Brown band 

6' (hoey clq 
-----------------

l' Gri tty brown band 

6" Mottled beds L in DJ L & S. 

12 ' Grey to dark black cl.qs with a line of sll&l.l. brown 
nodules 

-----------------
2' 5" Black clq with brown nodules aDd. videl1' spaced grey nodules 

----------~-----
l' 7" Darker grey clq 

---------------
l' Pale grey c1q (090) 

------------------
5 1 Dark non glauconi tic clay 

-----------------
l' Glauconi tic c1q 

-----------
l' Mottled beds L in D,L 

a_ • ___ .t. ___ _ 

5 ' MediUJll grey clqa --_. ---------

~------.-----~ 
11 Pale gr87 clq 

--------~----~ 
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9" Strongly mottled bed 

6' 3" Dark grey/black glauconit1c cl81's with 'clots t or 
glauconite (CllB) 

Compound nodular bed CD1) 
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APPENDn 4 

OTHmt MICRCFAUNA 
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arHER MICROFAtna 

Though foraJD1 n1tera formed the bulk of the microf'aUDa, other IIdcro

fossils occurred aM these are listed heret-

Phylum BRYOZQl 
z. 

Bry~oa have been found. in one sample (No. 3) from bed C9. In this 

sample they occurred abund.antlT. 

Phylum lI>LIlJSCAt Class GASTROPall 

Small gastropods are common in some of the residues though their 

distribution is very sporadic. They are COJmllOD in the Lower D beds, 

especial.l1' D6, and also in the Lower B beds. Their preserntiOD is 

usually poor. 

Phyl\UI ARTHROPalA.t Class CRUSTAC!'.l Subclass C8TR.ACCDA 

Ostracoda are generall,y COIIIlon in the Speeton C1..,-s though their 

distribution and abundance is nriab1e. The C beds and Lower B beds are 

rich in ostracoda, but in parts of the D beds, the lover part of the Lowr 

B, and in the CeHnt beds they lIIq be absent or very rare. Nowhere in the 

Speeton succession are the,. DlIJIIIerica1l1' stronger than foraminitera, nor are 

they so tolerant of stronglT reducing conditions. The 08tracocla at the 

Berriasian and Valang1n1an have been dealt vi th b,. Neale (1960, 1962), 

whilst the Barremian to Albian faUDa has been described b,y K.,e 1963 A-E, 

1964 A,C). The forms from the liauterinan clays still remain to be 

described. 
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Phylum ~HTIjODERMATA Sub-phylum ELEUTHEROZCll: Class HOLOTHURI!.DAE 

During the examination of the foraminifera from the Speeton Cl~ a 

number of samples were found to contain holothurian Bclerites. This was 

an 1)neJepected occurrence as Frizzel and Exline (1955) have pointed out 

that virtually no work has been published on scleri tes from strata of 

Cretaceous age. The only previous records of Cretaceous holothurian 

sclerites are Calcligula (?) huckei Frizzel from the Gault of Pomerania, 

Theelia rotula (Egger) from Germany and Hemisphaeranthos frankei (M!ller) 

from the Tusonian of Germany. "Chisodota n from the Hauteri nan of 

F~ance were noted by Deprat (1900), and Wetzel (1953) obtained sclerites 

from a Baltic flint which Deflandre - Rigaud (1953) identified as 

lVriotrochi tes elegans (Schlumberger), Chiridoti tes atavus (Waagen) and 

Chiridotites cf. ingans (Joshua). More recently Kemper (1963) recorded 

'Holothurienreste' from the Hauteri vian of Gel'IllB.I'lY though he did not 

describe them. 

A systematic search for holothurian spicules in over two hundred 

micropalaeontological residues of the Speeton C1~, ma1nl1 from the type 

locality but also from borehole material, revealed several horizons which 

contained a large number of holothurian remains. All were obtained from 

strata of Hauterivian and Barremian age. 

The sclerites from Speeton belong to four families; khistridae, 

Theeliidae, Stichopitidae and Priscopedatidae. All are well preserved 

and free from matrix am secondary growth. or particular interest in the 

Barremian clays is the occurrence of the FamiJ..,- Achistridae which is 

represented by the species Achistrum (Cancellrum) monochordata Hodson, 
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Harris and Lawson. This is a sc1erite in the form or a hook, with a 

terminal loop which is crossed by a single cross bar. Forty one 

examples or this species have so far been fouod. With this record or 

.lchistrum (Cancellrum) monochordata the range of the Family' .lchistridae, 

previousl,y regarded as being from the Devonian (1) to the Jurassic, can 

now be extended to include the Lower Cretaceous. 

It is interesting to note that !. monochordata is a cOJlDllon form 

species in the Oxfordian (Fletcber 1962; Hods on, Harris and Lawson 1956), 

though the specimens from the Barremian are generally' smaller than the 

Jurassic ones. The width of the terminal loop in the specimens trom 

Speeton ranges from 0.090 JIDIl. to 0.l..44 mm. whilst those from the 

Oxf ordian are from 0.162 JIIIIl. to 0.324 l1DIl. 

Ho1othurian sclerites have not previously' been recorded from the 

Cretaceous of Britain. 

Classification or Holothurian sc1erites 

Fragmental microfossi1s present problems at classification and 

nomenclature to the palaeontologist, for they represent parts at animals 

which are now dissociated and mq have been scattered widely' before being 

incorporated in the sed1ments. These fossil fragments, though distinctive, 

are inadequate for the identification or the whole animal. 

Croneis (1938) proposed an artificial classification outside the 

International Rules of Zoological Nomenclature, the nordo militarisn. 

This scheme is used b.r Deflandre-Rigaud in her holothurian papers, although 

recognition of the "ordo militaris" vas rejected at the Paris International 

Congress of 1948. Holothurian workers of the present time, with but a tn 



exceptions, use Lirmaean binoraina1 nomenclature but realise that the 

scleri tes are inadequate for the identification of the complete animal 

and are thus parataxa. ~ different 'species' of sclerite may in 

fact originate from one true biological species. Giving torm species I 

IlBJIIeS to dissociated scleri tes leads to a very large number or fossU 

names, but this is the only" way in which the stratigraphical ftlue or 

holothurian scleri tes can be determined. 

SISTEMlTIC DESCRIPTIONS 

PhylWll - IDHJ:Na)ERMATA 

Sub-ph1"lum - ELEUTlfBROZOl 

Class - HOlDTJIURIlDlB 

Family - ACHISTRllllK, Frizzel and bJ1ne, 19S5. 

Genus - ACHISTRUM, Etheridge, 1881, amend. Friszel 

and Exline 1955. 

Xanipton (1958) subdivided the genus Achistrum iato the fol.low1.ng tour 

subgenera based upon the torm of the terminal loopa-

Achistrum sensu stricto - terndnal. loop empV-. 

Spinrum - terminal loop occupied by two thorn-like processes. 

Aduncrum - terminal loop replaced by two incurved. hook like projec-

tions. 

Cancellrum - terminal loop vi th a cross-bar. 

All the Achistrum from Speeton fall within the subgenera Cancellrum. 
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Achistrum (Cancellrum) monochordata Hodson, llarris, and LawSOD. 

Plate 22, figures 17-19. 

Achistrum monochordata Hodson, Harris and Lawson, 19.56, p. 340, figs. 100li • 

.lchistrum (Cancellrum) monochordata Fletcher, 1962, p. 32.5, figs. 6-7. 

Material I 41 specimens from the Barremian clSlYs. 

Dimensions I Width of terminal loop varies between 0.090 mm and 0.l.44 DIll. 

the average width is 0.l26 lIBIl. 

Description. Sclerite in the form of a hook with a terminal loop which is 

crossed by a single cross-bar. 

Remarks. With this record of !. monochordata the range of the f'amil1' 

Achistridae, previously regarded as being from the Devonian (?) to the 

Jurassic, can now be extended to include the Lover Cretaceous. 

Occurrence. D4, CB and upper Barremian (90). 
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Family - T1IEELIlDAE Frizze1 aDd Exliue 19S5. 

Genus - TJIEEl·TA SchlWlberger 1890. 

Theelia annulata sp. Nov. 

Plate 22, figures 15, 16 

Theelia wessemensis var. Hodson, llarris and Lawson, 1956 p. 348 text-fig. 3. 

Material I 109 specimens from the Valanginian, 1Iauterivian &Dd Barremian 

cl.qs. 

Jlolot,ypel Ill. 32. c. 7 from s8Jll>1e 90 - 16'6- above the base of 'Upper B'. 

DiagnOSiS I Sclerite in the form of a wheel with six S1'JIIIIletrical.l.T placed 

spokes. The outline is circular vi. th the interspoke apacea or spherical 

triangle shape. Rim inclined to the plane of the wheel C\1MUg upward 

and inward. 

Descriptionl Sclerite in the form of a wheel with six spokes. The out

line is circular, though viewed frOll the lover aide there is a tendenC7 

tovards .rlattening apposite the spokes, giving a "17 alight aubcircular 

outline. '!he rim is inclined to the plane of the wheel cu:rviDg vpvard and. 

inward. 'lbe inner margin of the rill is finely' dentate with approx1utel¥ 

32-a4 teeth per quadrant. 

The spokes are strongly arched downwards and taper s1ightJ.y towards the 

centre &Dd the rim, giving a petalloid shape. '!he central portion h.u a 
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raised, SMOOth boss which is elevated above the plane of the lower 

surface of the rim but does not project above the rim on the upper 

surface. The greatest peripheral diameter of the sc1erite varies 

between 0.162 mm and 0.270 l1IIl, with an average diameter of 0.225 DIll. 

Remarks. The single specimen from the Oxford clay referred to as !. 

wessexensis var. Hods on, Harris and Lavson is here regarded as synOD1'JlOU8 

with!. annulata sp. Nov. It differs from !. lfesseansis in haTiJlg six 

spokes instead of seven and is general.J.y larger in size, and from T. 

ingens (Joshua) in the distinctly petalloid shape of the spokes. It is 

almos t twice as large as T. lanceolata (Schlumberger), has a rounded 

periphery and narrower spokes. 

Occurrence. D4, cB, C2B, Lower B, Upper B. Sarrple NO's. 6, 9, 19, 21, 

27, 90, 69. 

Family - PRISCOPJ!'DATID.lE Frizze1 and Exline 1955. 

Genus - PRISCOPmATUS Schlumberger, emend. Frizzel and Exline. 

Prlscopedatua sp. A. 

Plate 22, figs. 13, 14. 

Material. 43 specimens. 



Dimensions of figured specimens I 

fig. 13 - maximum width 0.2.34 _. 

fig. 14 - maxiraum width 0.180 lIB. 

Description: Sclerite in the form of a table with spire and stirrup. 

Outline subcircular, periphery irregular lobate. Has a single large 

central perforation surrounded qr seven or eight circular or elliptical 

perforations and occasionallY with smaller holes at the peripher,y, either 

between the main perforations or on lobate extensions. 

The spire is large, spinose and frequently broken. Stirrup with four 

feet which slope from the disc to the spire. 

Remarks I The genus at Speeton is characterised by a very irregular 

lobate outline. The form and number of the perforations appear extremely 

variable and until a st~ or this Yariation is completed a holo~e is 

not being designated. It does not appear to haTe &IV' close aflint ties 

with &l\Y other forll8 of this genu. The stratigraphic raDge of this 

genus is Jur&ssic to Pleistocene, tho-ugh nearly all the records are from 

the Jurassic and Eocene of France. 

Occurrence, Samples 40, 90 (Hauterivian aDd Barremian). 



Family - STICHOPITlDAE Frizzel aDd Exline 1955 

Genus - CAWLIGULl Frizzel and Exline 1955. 

Calcligula speetonensis Bp. NOT. 

Plate 22, figures 11-l2. 

Material: 19 specimens. 

Ifolotype I HO..32. C. .5 from 16 t 6" above the base of 'Upper B' - sample 

No. 90. 

~iagnosisl Sclerite in the form or a racquet, consisting of a str~ht 

or slightly curved rod ending in a perf'orated, excavated disc. The 

perf'orations are numerous. 

Description. Sclerite racquet shaped, consisting of a rod ending in a 

very slightl.r excavated disc which is subcircular or subelliptical vi th a 

large number of perforations. The perforations are generallJ round or 

elliptical and are largest in size near the centre of the disc. A 

number of irregularly placed smaller perforations occur with a tendencY' 

for these to be round more frequently nearer the periphery. The rod, 

which is usually found broken, is circular or elliptical in cross section. 

Remarks. cnIy three speCies are known in this genus; Calcligula? 

huckei Frizzel and Exline, .£ ? jurassica Frizzel and Bxline, and Q. 

perforata Frizzel and Exline. The form described here dif'fers from 

366 



£. ? huckei and Q. perforata in the greater number of perforations and 

from £. ? iurassica in lackiDg the very large perforations in the disc 

and the nuraerous pits on the rod. 

This genus has not been previously recorded from Britain. 

Measurements of lIolotype: 

Fig. 11, HU. 32. c. 5 ungth 0.684 JIIIl. 

Maximum width 0.144 1111 

Occurrence: Sample No's. 16, 20, 21, 90, 40 (Lower - Upper B beds). 

Class g:;HINOIDa 

This class is represented in the residues by spines &Dd occasionally 

by thecal plates. They occur mainly in the Hauterivian clqs. 

Class <PHIUROIDEl 

Plates, or more commonly arm oss1cles, are common in most of the 

samples from speeton. 

Sub p~lUJll FEU1A'l'OZOl Class CRINOIDEl 

Crinoid ossicles occur frequently in the samples from the upper part 

of the D beds, particularly between D2D and DI. They appear to be absent 

from all other parts of the Speeton section. 
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Ot-der HYSTRICHCSPHAERll&S 

~ of the residues contained quite large numbers of h1'strichospherea 

of such a size that they could be picked out with a sable brush. They 

occurred either as single specimens or as a matted aggregate. Some of 

the specimens in the author t s collection were identified by Dr. W. A. S. 

Sar jeant as belonging to the genus Hystrichosphaeridium. These 

Qystrichospheres of unusual~ large size were on~ found in the 

Hauterivian cl~. 

Plvlum PISCES 

Fish remains are found throughout the clq-s though are never very 

common. '!hey include teeth, bone fragments, vertebrae, scales and 

otolithB. 'nle latter, which have been found in C7, have not been 

recorded before in the Speeton c~. 



APPENDIX 5 

LIST Cl' FORAMINIFERl. 



LIST OF FORAMINIFERA 

AlloIl'or,:l1ina sp. A 

Ammobaculites reophacoides 
subcretaceus 

Ammodiscus teBUissimus 

'-movertella oellenais 

Bi«eneriaa olaTellata 

Oi thariJlA &CNIIinata 

of. di .. ora 

ha.rpa 

,seudostriatula 

rwiooostata 

lIo1tz1 

s,arainauta 

strtc111au 

Q • .A. 

a,. B 

00Jl0r .. 1do. _~a ~. UT. 

Taladi ... aia 

C ... re~alitoa a1.-oi.oa~a 

D .. tal1na COIIIIlW1i. 

daatordi ap •• OT. 

do_ilia 

laearia 

terquai 

ap • .A. 

Dorothia kuJIm1 

Ep1etomiBa hechti 

oraata 

lroDdicular1a coac1nna 

baatata 

aT.rea 
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cf. microdisca 

simplicisaima 

ap. A 

Bp. B 

Gaudryinella sherlocki 

Globulins prisea 

Glomospira gordialis 

Glomospirella gaultina 

Haplophragmium aequale 

Haplophragmoides cuBhmanl 

nonioninoid8s 

spp. 

HIglundina earaeolla 

Lageaa apiculata 

hauteriTiana hauteriTiana 

ot. hispida 

cf. suloata 

LenticuliJla (Jastacolua) pao~ota 

cf. pa~ta 

sehl8n\aohi 

Bchreiteri 

LentiGUliJuL (LellticuliBa) guttata 

guttata Tar eioheJl'bergi 

guttata T&r. atemedia Tar. ROT. 

guttata Tar. striata 

heierDWmi 

dIlateri 

.odesa 

ouachensis wisS81manni 
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saxonica 

sube.ngulatE 

Lenticulina (Mar6"l.nulinCllSis) foeda. 

E,Tacili ssilJ.8. 

robusta 

striatocostata. 

Len~,ic"J.lina (PLmularic.) cl~e:pidulari9 

Len~iculina. (Sa:r..'s.eenaria) bronnii 

ef. jarvis1 

Tal angini ana 

Lentieul1na (Vaglwliaopaia) huIlili. ,raecura.r1a 

Li~illa hauter1T1_ a~. BOT. 

ap • .1 

LiagulOBodosaria DOdeaaria 

Li tuo tub a ap. 

104.0 \acular1a DOduloaa 

Jedo.ar1a obanra 

ortho,leura 

wraaidalia 

of. replari. 

re1ghtoaenaia a,. UT. 

a.e,tr\lll 

PolJ1lorphiaidae t fi.'bl.o •• ' 

Pan401aaarcldaa 1 .. ,1uch1 

P.eu4eaedoaar1a hmrl.lia 

tou1. 

TUlp.ta 

ap. 



QuiJaqueleculiaa .p"to.ensis .p. acT. 

RaauliB.a f'usito1'llis 

murieatina 

8paad.eli 

!extularia toeda 

Thurammi»a al\iOaBS 

Tri stu acu t8Jl8U.la 

insig'll1s 

Tri taxia J7rUlidata 

!recb· .. 1Da depress& 

Va&iJU1l.ina ef'. aBgUStiS8ima 

arguta 

camplaaata Tar. perstriata 

kochii 

riedeli 

striolata 

Verneuilinoides neooomiensis 

Vellmanella antiqua 
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pu'm 1 

1 Lituotuba sp. HU. 21. C. 1, sample 22, bed LB4D, (x 26) 

2 Ammovertella cellensis Bartenstein & Brand, HU.21.C.2, bed D4A2, 

(x 40) 

3 Ammovertella cellensis Bartenstein & Brand, HU.21.C.3, sample 37*, 

bed D2E, (x 40) 

4 Ammovertella cellensis Bartenstein & Brand, HU.2l.C.4, bed D2B, 

(x 26) 

5 Thurammina albicans Brady, HU. 21.C.5, sample 22, bed LBLD, (x 40) 

6 Anunodiscus tenuissimus (G1Imbel), HU. 21. C. 6, sample 41, bed LBl, 

(x 53) 

7 Anunodiscus tenuissimus (Gflmbel), lW.2l.C.lO, sample 41, bed LBl, 

(x 53) 

8 Haplgphragmium aequale (Roemer), HU.21.C.7, sample 28*, bed C3, 

(x 40) 

9 Glomospire11a gaultina (Berthelin), HU.21.C.ll, bed D2E, (x 53) 

10 Glomospirella gaultina (Berthelin), HU.2l.C.12, bed D2E, (x 53) 

11 Glomospire1la gaultina (Berthel1n), KU.2l.C.13, bed D2E, (x 53) 

12-13 G1omospira gordialie (Jonee & Parker), 1IU.21.C.14, bed D.3A, (x 40) 

14 HaplophragMoides nonionoides (Reuss) HU.21.C.15, bed D6D, (x 27) 

15-17 Haplgphragmoides nonioninoidee (Reuse), KU.21.C.16, bed D2E, 

(x 27). Fig. 17 under glycerine. 

18-19 Haplophragm1\11'Q aequale (Roemer), HU. 21. C. 8, sample 21, bed LBLD, 

(x 20) 
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PLlTE 2 

1-2 Hap10pbragmium aequa1e (Roemer), HU.21.C.9, sample 22, bed LBW, 

(x 26) 

3 Ammobaculites subcretaceous Cushman & Alexander, HU.21.C.17, bed 

D2E, (x 40) 

4-5 Ammobaculites subcretaceous Cushman & Alexander, HU.21.C.18, 

bed D2E, (x 40) 

6 Ammobacu1ites subcretaceous Cushman & Alexander, HU.21.C.19, sample 

4*, bed C9, (x40) 

1 Ammobaculites reophacoides Bartenstein, HU.21.C.20, sample 20, 

bed LB5B, (x 42) 

8-9 Verneui1inoides neocomiensis (Mjatliuk), HU.21.C.21, bed D2E, 

(x 55) 

10. Verneui1inoides neocomiensis (Mjatluik), HU.21.C.22, bed D2E, 

(x 55) 

11 Verneuilinoides neocorniensis (Mjat1uik), HU.21.C.23, bed D2E, 

(x 55) 

12-13 Verneuilinoides neocomiensis (Mjatluik), HU.21.C.24, bed D2E, 

(x 42). Fig. 13 under g~cerine 

14 Textularia foeda Reuss, HU.21.C.25, sample 18*, bed C1, (x 42) 

15 Bigenerina c1ave11ata Loeblich & Tappan, HU.21.C.26, sample 2*, 

bed C9, (x 42) 

16 Bigenerina c1ave11ata Loeblich & Tappan, HU.21.C.21, sample 18*, 

bed C1, (x 55) 

11-18 Hap1ophragmoides cushmani Loeblich & Tappan, HU.22.C.1, sample 4*, 
bed C9, (x 55) 



19-20 Troch .... ina Upre88& Lozo, HU.22.C.2, bed D6C, (x '5) 

21-22 Troch8llUli.na depresaa Lozo, HU.22.C." bed D6C, (x '5) 
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PlATE J 

1 Gaudryinel1a sherlocki Bettenstaedt, HU.22.C.4, sample 20, 

bed LB5B, (x 50) 

2-4 Tritaxia pyramidata Reuss, HU.22;.C.5, sample 9, bed ClA, (x 40) 

Figure 3 apertual view 

5 Tritaxia pyramidata Reuss HU.22.C.6, sample 22*, bed C3, (x 40) 

6-9 Tritaxia pyrarnidata Reuss, HU.22.C. 7, sample 22*, bed C3, 

(x 4~. Figure 7 apertual view 

10 Tritaxia pyramidata Reuss, HU.22.C.8, sample 22*, bed C3, (x 40) 

11-12 Dorothia kummi (Zedler), HU.22.C.9, sample 22*, bed C3, (x 34) 

13-15 Dorothia kummi (Zed1er), HU.22.C.10, sample 4*, bed C9, (x 34). 

Figure 14 apertua1 view 

16-17 Darothia kummi (Zedler), HU.22.C.11, sample 22*, bed C3, (x 40). 

~'igure 17 apertua1 view 

18 Nodobacularia nodulosa (Chapman), HU.22.C.12, sample 22*, bed CJ, 

(x 42) 

19 Nodobacularia nodulosa (Chapman), HU.22.C.13, sample 1*, bed C9, 

(x 42) 

20 Nodobacularia nodu1osa (Chapman), HU.22.C.14, sample 22*, bed C3, 

(x 42) 
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PlATE 4 

1-4 Yuinqueloculina §peetonensis ap. nov., HU.22.C.15, sample 17, 

bed LB5D, (x 40), fig. 4 apertual view. 

5-7 Wellmanella antiqua (Reuse), HU.22.C.16, sample 21, bed 1840, 

(x 35), fig. 6, apertual view. 

8-9 Lenticulina (Lent1culina) subalata (Reuss), HU.22.C.17, sample 21*, 

bed C3, (x 27) 

10-11 Lenticulina (Lenticulina) mftnster1 (Roemer) HU.22.C.18, sample 23, 

bed LB4D, (x 27) 

12 LenticuJina (Lenticulina) ~steri (Roemer), HU.22.C.19, sample 9, 

bed Cll, (x 40) 

13 Lenticulina (Lenticulina) mtlnsteri (Roemer), 1-m.22.C.20, 58l1J>1e 20, 

bed LE5B, (X 40) 

14 Lenticulina (Lenticulina) mftnsteri (Roemerl, HU.22.C.21, sample 1, 

bed C2F, (x 25) 

15 Lenticulina (Lenticulina) subangulata (Reuss), HU.22.C.22, sample 

9, bed Cll, (x 40) 

16-17 Lenticulina (Lenticulina) nodosa (Reuss), HU.22.C.23, sample 28*, 

bed CJ, (x 27) 

18 Lent1culina (Lent1cul1na) heiermanni Bettenstaedt, HU.22.C.24, bed 

D2D, (x 26) 

19 Lenticulina (Lent1cul1na) heiermanni 8ettenstaedt, HU. 22.C. 25, 

8~le 71, bed LB2D, (x 27) 
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PlATE 5 

1 Lenticulina (Lenticulina) guttata (Dam) var. eichenbergi 

Bartenstein & Brand, HU.22.C.26, sample 65*, bed c4E, (x 24) 

2 Lenticulina (Lenticulina) guttata (Dam) var. intermedia n. var. 

HU.22.C.27, sample 21*, bed C3, (x 24) 

3 Lenticulina (Lenticulina) guttata (Dam), MU.23.C.l, sample 21*, 

bed C3, (x 24) 

4 Lenticulina (Lenticulina) guttata (Dam) var. eichenbergi 

Bartenstein & Brand, HU. 23. C. 2, sample 1, bed C2F (x 24) 

5 Lenticulina (Lenticulina) guttata (Dam) HU.23.C.3, sample 64*, 

bed c4J(, (x 24) 

6 Lenticulina (Lenticulina) guttata (Dam) HU.23.C.4, sample 98, 

bed ClO, (x 24) 

7 Lenticulina (Lenticulina) guttata (Dam) HU. 23.C.5, sample 22*, 

bed C3, (x 24) 

8 Lenticulina (Lenticulina) guttata (Dam) HU.23.C.6, sample 22*, 

bed C3, (x 22) 

9 Lenticulina (Lenticulina) guttata (Dam) var. intermedia n. var. 

HU.23.C.7, sample 29*, bed c4B, (x 24) 

10 Lenticulina (Lenticulina) guttata (Dam) var. striata Bartenstein & 

Brand, HU.23.C.8, sample 65*, bed CUE, (x 24) 

11 Lenticulina (Lenticulina) guttata (Dam) var. striata Bartenstein & 

Brand, HU.23.C.9, sample 1, bed ClF, (x 24) 

12 Lenticulina (Lenticulina) guttata (Dam) HU.23.C.lO, sample 35*, bed 



C1, (x 24) 

13 Lenticulina (LmticuliDa) g!1ttata (Dam) var. striata BarteuteiJl 

& Brand, HU.23.C.ll, sample 98, bed Cl0, (x 24) 

14 Lenticulina (Lentioulina) guttata (Dam) HU.23.C.12, seaple2t: 

bed C3, (x 24) 

15-16 tentioulina (LanticuliDa) guttata (Du) var. iDteraedia n. var. 

HU.23.C.13, sample 21*, bed C3, (x 24) 
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PlATE 6 

1-2, 12 Lenticulina (Lenticu1ina) saxonica Bartenstein & Brand, 

HU.2).C.14, sample 18, bed LB5B, (x 45) 

3-4 Lenticulina (Lenticu1ina) ouachensis (Siga1) wisselmanni 

(Bettenstaedt) HU.2).C.15, sample 22*, bed C3, (x 26) 

5-6 Lenticu1ina (Lenticulina) ouachensis (Siga1) wisselmanni 

(Bettenstaedt) h~.23.C.16, bed C4, (x 26) 

7-8 Lenticulina (Lanticulina) ouachensis (Siga1) wisselmanni 

(Bettenstaedt) HU.2).C.17, sample 22*, bed C3, (x 26) 

9 Lenticulina (Lenticulina) ouachensis (Siga1) wisselmanni 

(Bettenstaedt) h~.23.C.18, bed C4, (x 48) 

l(J Lenticulina (Lenticu1ina) ouachensis (Siga1) wisselmarmi 

(Bettenstaedt) HU.23.C.19, sample 28*, bed C3, (x 26) 

11 Lenticu1ina (Lenticu1ina) ouachensis (Siga1) wisselmanni 

(Bettenstaedt) HU.2).C.20, bed Dll, (x 26) 

13-15 Lenticulina (Astaco1us) sch18nbachi (Reuss) h~.23.C.21, sample 

23, bed LaUD, (x 55), fig. 14 apertua1 view 

16-18 Lenticulina (Astaco1us) pachynota (Da;n) HU.2).C.22, bed D2E, 

(x 40). /ig. 17 apertua1 view. 
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PIATE 7 

1-2 Lenticulina (Astaco1us) sch1enbachi (Reuss) HU.23.C.23, sample 18*, 

bed C6, (x 33) 

3-$ Lenticulina (Astaco1us) pachynota (Dam) HU.23.C.24, bed D2E, 

(x 33). Figure 4 apertual view 

6-8 Lenticulina (Astacolus) cf. pach,ynota (Dam) HU.23.C.2$, bed D2E, 

(x 41). Figure 7 apertua1 view 

9 Lenticulina (Astacolus) pachynota (Dam) HU.23.C.27, bed D4A2,(x 31) 

10 Lenticulina (Astacolus) pacgynota (Dam) HU.23.C.26, bed D3B3,(x 41) 

11 Lenticulina (Astaco1us) pachynota (Dam) HU.24.C.l, bed D4A2, (x 31) 

l2-14 Lenticulina (Vaginulinopsis) humilis praecursoria Bartenstein & 

Brand, HU.24.C.2, sample 30, bed LB4B, (x 31), fig. 13 apertua1 View 

1$-16 Lenticulina (Saracenaria) cf. jarvesi (Brotzen) HU.24.C.3, sample 

11*, bed C7E, (x 41) 

17-20 Lenticulina (Saracenaria) cf. jarvesi (Brotzen) HU.24.c.4, sample 

3, C2D, (x 26). Fig. 19 apertua1 view 

21-22 Lenticulina (Saracenaria) cf. jarvesi (Brotzen) HU.24.C.$ sample 

7*, bed C7E, (x 33) 

23-2$ Lenticulina (Saracenaria) valanginiana Bartenstein & Brand, 

HU.24.C.6, bed D6E, (x 42). Fig. 24 apertua1 view 

26-28 Lenticulina (Saracenaria) valanginiana Bartenstein & Brand, 

HU.24.C.7, bedD68, (x 42). Fig. 27 apertualview 
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l'IATE 8 

1 Lenticul:illa (Marginulinopsis) robusta (Reuse) HU.24.e.8, sarrple 

9, bed ell, (x 41) 

2 Lenticu1ina (Marginu11ngpsis) robusta (Reuss) HU.24.e.9, sample 

28*, bed e3, (x 41) 

3-4 Lenticulina (Marginu1ingpsis) robusta (Reuss) HU.24.e.l0, bed 

D2E, (x 41). Fig. 4 apertua1 view 

5-6 Lenticulina (Marginulingpsis) robusta (Reuss) HU.24.e.11, sample 

22*, bed e3, (x 41) 

7-9 Lenticu1ina (Saracenaria) bronnii (Roemer) HU.24.C.12, sample 9, 

bed Cll, (x 33), Figure 8 apertua1 view 

10-12 Lenticulina (Saracenaria) brOJll1ii (Roemer) HU.24.C.13, bed D7A.3 

(x 33). ~'igure 11 apertua1 view 

13-1.4 Lenticulina (Marginulinopsis) striatocostata (~ss) HU.24.c.1.4 

bed D6E, (x 33) 

15-17 Lenticulina (MarginulinO!>sis) striatocostata (Reuss) HU.24.C.15 

bed DW, ex 33) 
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PLlTE 9 

1 Lenticulina (Planularia) crepidularis (Roemer) HU.24.C.16, 

sample 18*, bed C6, (x 42) 

2 Lenticulina (Planularia) crepidularis (Roemer) HU.24.c.17, 

sample 5, bed C2C, (x 42) 

3 Lenticulina (Planularia) crepidularis (Roemer) HU.24.C.18, 

sample 5, bed C2C (x 33) 

4-5 Lenticulina (Flanularia) crepidularis (Roemer) HU. 24. C .19, 

sample 5, bed C2C, (x 33) 

6 Lenticulina (P1anularia) crepidularis (Roemer) HU.24.c.20, 

sample 5, bed C2C, (x 33) 

7 Lenticulina (Planularia) crepidular1s (Roemer) HU. 24. C. 21, 

sample 5, bed C2C, (x 33) 

8 Lenticulina (Planularia) crepidular1s (Roemer) HU.2h.C.22, 

sample 5, bed C2C, (x 33) 

9 Lenticulina (Astaco1us) schreiter1 (Eichenberg) HU.24.C.23, 

sample 5, bed C2C, (x 33) 

10 Lenticul1na (Astaco1us) schreiteri (Eichenberg) HU.24.C.24, 

sample 9, (x 33) 

11 Lenticulina (Astacolus) scnreiteri (E1chenberg) HU.24.c.25, 

s~le 2, (x 33) 

12 Lenticulina (Astacolus) 8chreiteri (EichenbergJ HU.24.c.26, 

sL~le 1, (x 33) 

13 Lenticulina (Astacolus) schreiteri (Eichenberg) HU.24.C.27, 

Sample 1, (x 33) 



14 Lenticulina CA.stacolus) schreiteri (Eichenberg) HU.25.C.l, 

sap1e 1, (x 33) 

15 Lenticulina (h~ginulinoPsis) foeda (Reuss) HU.25.C.2, sample 

3, bed C2D, (x 33) 

16 Lenticulina (j,:arginulinopsis) foeda (Reuss) HU.25.C.3, sample 

17 Lenticu1ina (Marginu1inopsis) foeda (Reuss) HU.25.C.4, sample 

3, bed C2D, (x33) 

18 Lenticulina( ~~ginulinopsis} foeda (Reuss)HU.25.C.5, sample 

25, bed - LB4B, (x 33) 

19 Lenticulina (J.larginulinopsis) tFacilissima (Reuss) HU.25.C.6, 

bed D6C, (x 33) 

20 Lenticulina (Marginulinops1s) graci11s11iJaa (Reuss) HU.25.C.1, 

bed D6C, (x 33) 

2L Lenticulina (Marginulinopsis) gracilissima (Reuss) HU.25.C.8, 

bed D6C, (x :n) 
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PIA'IE 10 

1 Citharina ~ (Roemer) HU.25.C.9, sample 14, bed LB5D, (x 23) 

2 Citharina ~ (Roemer) HU.25.C.lO, sample 22'*, bed C3, (x 23) 

3 Citharina ~ (Roemer) HU.25.C.ll, sample 9, bed ClA, ex 25) 

Lt Citharina seitzi Bartenstein & Brand, HU.25.C.12, bed D2D, 

(x 25) 

5 Citharina cf. discors (Koch) HU.25.c.l3, sample 63, bed 183, 

(x 25) 

6 Citharina cf. discors (Koch) HU.25.c.14, sample 23, bed 1840, 

ex 30) 

7 Citharina cf. discors (Koch) HU.25.C.l5, sample 22'*, bed C3, 

(x 25) 

8-9 Citharina sparsicostata (Reuss) HU.25.C.l6, bed DlA, (x 25) 

10 Citharina sparsicostata (Reuss) HU.25.C.17, sample 4'*, bed C9C, 

(x 16) 

11-14 Citharina sparsicostata (Reuss) HU.25.C.lB, sample 36*, bed D2D, 

(x 25) 
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FLUE II 

1-2 Citharina cf. discors (Koch) HU.25.C.19, sample 9, bed Cll, 

(x 27). Fig. 2 dorsal view 

3-5 Citharina sp. A, HU.25.C.20, bed D2E, (x 27). Fig. 4 dorsal view 

6-7 Citharina sp. B, HU.25.C.21, bed D2E, (x 27) 

8 Citharina pseudostriatula Bartenstein & 3rand, HU.25.C.22, bed D6I, 

(x 27) 

9 Citharina pseudostriatula Bartenstein & Brand, HU.25.C.23, 

bed D6I, (x 27) 

10 Ci tharua pseudostriatula Bartenstein & Brand, HU.30.C.1, bed D6I, 

':x 27) 

11 Citharina rudocostata i3artenstein & Brand, HU.25.C.24, bed D6l, 

(x 27) 

12 Citharina rudocostata Bartenstein & Brand, HU.25.C.25, sample 4*, 

bed C9C, (x 34) 

13 Citharina rudocostata Bartenstein & Brand, HU.25.C.26, s&ql1e 4*, 

bed C9C, (x 34) 

Citharina pseudoetriatula Bartenstein & Brand, HU.2S.C.27, bed 

D6.U, (x 34) 

15 Ci tharina pseudostriatu1a Bartenstein & Brand, HU.26.C.l, bed 

DW, (x 34) 

16 Vaginulina co<]?lanata (Reuss) var. peretriata Tapl,an, HU.26.C.2, 

bed D2£, (x 27) 
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PLl'IE 12 

Vaginulina conwlanata (Reuss) var. perstriata Tappan, HU.26.C.3, 

bed D2E, (x 42) 

Vaginulina cOIlilanata (Reuss) var. perstriata Tappan, HU.26.C.L, 

bed D2E, (x 35) 

Citharina acuminata (Reuss) HU.26.C.5, sample 3, bed C2D, (x 35) 

Citharina acuminata (Reuss) h~.26.C.6, eample 23, bed LBUD, (x 31) 

Citharina etrigi11ata (Reuss) HU.26.c.7, bed D6c, (x 35) 

Citharina strigillata (Reuss) HU.26.c.8, bed D6c, (x 27) 

Citharina strigiUata (ReusE) HU.26.C.9, bed D6c, (x 27) 

Vaginulina arguta (Reuss) hU.26.C.I0, sample 22*, bed C3, (x 35). 

Figure 10 dorsal view 

Vaginulina arguta (Reuse) HU.26.C.ll, bed CLC, (x 27). 

Aberrant form 

Vaginulina arguta (Reuss) HU.26.C.12, sample 35*, bed C7, (x 27) 

Vaginulina striolata (ileuse) HU.2(,.C.13, sa"iJle 17*, bed C6, 

(x 27) 

15-16 Vaginulina strio1ata (Reuss) HU.26.C.14, sample 12, bed L35E, 

(x 27). iip.ure 16 dorsal view 
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PIATE 13 

1 Vaginulina striolata Reuss, h~.26.C.15, sample 34, basal cement 

bed, (x 26) 

2-3 Vaginulina striolata Reuss, HU.26.C.16, sample 3, bed C2D, (x 26). 

Figure 3 dorsal margin. 

4-5 Vaginulina striolata Reuss, HU.26.C.17, sample 35*, bed C7, 

(x 26). Fig. 5 dorsal view 

6-7 Vaginulina arguta Reuss, HU.26.C.IB, sample 22*, bed C3, (x 22) 

Fig. 7 dorsal view 

8-9 Vaginulina arguta Reuss, HU.26.C.19, sample 22*, bed C3, (x 20) 

Fig. 9 dorsal view 

10-11 Vaginulina kochii Roemer, HU.26.c.20, sample 3*, bed C9C, (x 26) 

Fig. 11 dorsal view 

12-13 Vaginulina cf. angustissima Reuss, HU.26.C.21, bed D6D, (x 26) 

Fig. 13 dorsal view 

14-15 Vaginulina riedel1 Bartenstein t- Brand, HU.26.C.22, sample 17*, 

bed C6, (x 26). Fig. 15 ventral view 

16-18 Dentalina danfordi Bp. nov., HU.26.C.23, bed DIA, (x 50). Fig. 16 

ventral, fig. 18 dorsal view 
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PIATE 14 

1 Frondicularia concinna Koch, HU.26.C.24, sample 94, bed Clll, 

(x 26) 

2 Frondicularia concinna Koch, HU.26.C.25, sample 12, bed LB5E, 

(x 16) 

3 Frondicularia concinna Koch, HU.26.C.26, sample 50*, bed C5I, 

(x 32). Under g~cerine 

4 Frondicularia concinna Koch, HU.26.C.27, sample lB*, bed C6, 

(x 30). Under glycerine 

5 Frondicularia inversa Reuss, HU.27.C.l, bed D6A2, (x 26) 

6 Frondicularia s~licissima Dam, HU.27.C.2, sample 22*, bed C3, 

(x 40) 

7 Frondicularia inversa Reuss, HU.27.C.3, bed D2E, (x 26) 

8 Frondicularia cf. microdisc~ Reuss, HU.27.C.4, sample 7*, bed CB, 

(x 26) 

9 Frondicularia sp. A, HU.27.C.5, sample 61*, bed C7C, (x 26) 

10 Frondicularia Bp. A, HU.27.C.6, sample 50*, bed C5I, (x 32) 

11 Frondicularia hastata Roemer, HU.27.C.7, sample 67, bed 183, 

(x 16) 

12 Frondicularia hastata Roemer, HU.27.C.8, sample 10*, bed C7D, 

(x 20) 
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1 

2 

3 

4 

Nodosaria sceptrum Reuss, 

Nodosaria sceEtrum ReusB, 

Nodosaria sceEtrum ~euss, 

Nodosaria obscura Reuss, 

PIA'IE 15 

HU.27.C.9, sample 33, bed LB4, ex 27) 

HU.27.C.lO, sample 9, bed Cl, ex 32) 

HU.27.C.ll, sa"'nple 25, bed 184, ex 41) 

HU.27.C.12, sample 14, bed 135, (x 41) 

5 Nodosaria obscura Reuss, HU.27.C.13, sample 61*, bed C5K, (x 27) 

6 Nodosaria obscura Reuss, HU.27.C.14, sample 28*, bed C3, (x 27) 

7 Nodosaria pyramidalis Koch, HU.27.C.15, sample 61*, bed C5K, 

(x 27) 

8 Nodosaria pyramidalis Koch, HU.27.C.16, bed D3A, (x 27) 

9 Nodosaria pyra~dalis Koch, HU.27.C.17, bed D3A, (x 27) 

10 Nodosaria reightonensis sp. novo HU.27.C.18, sample 47, basal 

cement bed, (x 20) 

11 Nodosaria reightonensis Bp. novo HU.27.C.19, sample 44, bed LEl, 

(x 27) 

12 Nodosaria reightonensis sp. novo HU.27.C.20, sample 47, basal 

cement bed, (x 27) 

13 Nodosaria reightonensiB sp. novo HU.27.C.21, sample 47, basal 

cement bed, (x 41) 

14 NodoBaria reightonensis Bp. novo HU.27.C.22, sample 45, bed LBl, 

(x 32) 

15 Nodosaria reightonensis sp. novo HU.27.C.23, sample 47, basal 

cement bed (x 32) 

16 Nodosaria obscura Reuse, HU.27.C.24, bed D3B, (x 27) 



11 Nodosaraa orthopleura Reuss, HU.21.C.25, sample 25, bed LB4B, 

(x 21) 

18 Nodosaria orthopleura Reuss, HU.21.C.26, sample 67, bedLB3, 

(x 21) 
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fLUE 16 

1 Nodosaria orthopleura Reuss, HU.28.C.l, sample 25, bed 1848, 

(x 40) 

2 Nodosaria reightonensis sp. novo HU.28.C.2, sample 45, bed LBl, 

(x 28) 

3 Nodosaria cf. regularis Terquem, HU.28.C.3, sample 4*, bed C9C, 

(x 55) 

Nodosaria cf. regularis Terquem, HU.28.C.4, sample 4*, bed C9C, 

(x 40) 

5-6 Dentalina linearis (Roemer), HU.28.C.5, sample 22*, bed C3, 

(x 40). Fig. 6 apertual view 

7 Dentalina sp. A, HU.28.C.6, sample 11*, bed C7, (x 40) 

8 Dentalina debilis (Berthelin) HU.28.C. 7, bed DJA, (x40) 

9 Dentalina debilis (Berthelin) HU.28.C.8, sample 4, bed C2C, (x 40) 

10 Dentalina debilis (Berthelin) HU.28.C.9, sample 23*, bed C3,(x 42) 

11-12 Dentalina debilis (Berthelin) HU.28.C.lO, sample 63, bed LB3, 

(x 40) 

13 Dentalina debilis (Berthelin) HU.28.C.ll, bed Dll, (x 42) 

14 Dentalina debilis (Berthelin) HU.28.C.12, bed Dll, ex 42) 

15 Dentalina terquernd d'Orbigny, HU.2B.C.13, bed DlA, (x 42) 

16-18 Dentalina communis d'Orbigny, HU.28.c.14, sanple 21, bed LBW, 

(x 40). Fig. 18 under g~cerine 

19 Dentalina communis d'Orbigny, HU.2B.C.15, sample 18, bed LB5B, 

(x 40) 



20 Dentalina communis d'Orbigny, HU.28.C.16, sample21, bed LB4D, 

(x 40) 

21 Dentalina communis d'Orbigny, HP.28.C.17, sample 25, bed 

LB4B, (x 40) 
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PlATE 17 

1-3 Tristix acutangula (Reuss) HU.28.C.18, sample 7*, bed C8, 

(x 40). Fig. 2 apertual view 

4-6 Tristix ins ignis (Reuss) HU.28.C.19, sample 22*, bed C3, (x 40), 

Fig. 5 apertual view 

7 fseudonodosaria humilis (Roemer) HU.28.C.20, sample 15*, bed C8, 

ex 40) 

8 Pseudonodosaria humilis (Roemer) HU.28.C.2l, sample 21, 

bed 1840, (x 50) 

9-10 Fseudonodosaria tenuis (Bornemann) HU.28.C.22, sample 22*, bed C3, 

(x 40). Fig. 10 apertual view 

11 Pseudonodosaria vulgata (Bornemann) HU.28.C.23, sample 22*, 

bed C3, (x 50) 

12 Pseudonodosaria vulgata (Bornemann) HU.28.C.24, sample 21, 

bed L84O, (x 50) 

13 Pseudonodosaria !Ulgata (Bornemann) HU.28.C.25, sample 67, 

bed 183, (x 40) 

14 Fseudonodosaria vulgata (Bornemann) HU.28.C.26, sample 21, 

bed 1840, (x 50) 

15 pseudonodosaria vulgata (Bornemann) HU.28.c.27, sample 21, bed 

1840, (x 50) 

16-11 Pseudonodosaria vulgata (Bornemann) HU.29.C.l, sample 22*, bed C3, 

(x 40). Fig. 17 apertual view 

18 Pseudonodosaria vulgata (Bornemann) HU.29.C.2, sample 22*, bed C3, 

(x 40) 

19-20 Lingulonodosaria nodosaria Reuss, HU.29.C.3, sample 22*, bed C3, 



(x 50). Fig. 20 apertual view. 

21-22 Lingulina hauteriviana sp. nov. HU.29.C.4, sample 28~, (x 40) 

23-24 Lingulina hauteriviana sp. nov. HU.29.C.5, sample 22~, bed C3, 

(x 40). Fig. 23 apertual view. 
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PlATE IB 

1 Lingulonodosaria nodosaria Reuss, HU.29.C.6, sample 17, 

bed LB5D, (x 40) 

2-3 Lingulina hauteriviana SPa novo HU.29.G.7, sample 2B*, bed G3, 

(x 40) 

4 Lingulonodosaria nodosaria Reuss, HU.29.G.B, sample 2B*, bed G3, 

(x 40) 

5 Lingulina Bp. A. HU. 29. C. 9, sample 11, bed LB5D, (x 40) 

6 Lagena hauteriviana hauteriviana Bartenstein & Brand, HU.29.G.IO, 

sample B, bed GIB, (x 50) 

7 ;r,agena hauteriviana hauteriviana Bartenstein & Brand, HU.29.C.ll, 

sample B, bed GIB, (x 50) 

B Lagena hauteriviana hauteriviana Bartenstein & Brand, HU.29.C.12, 

sample 8, bed GlB, (x 50) 

9 Lagena hauteriviana hauteriviana Bartenstein & Brand, HU.29.C.13, 

sample 8, bed CIB, (x 50) 

10 Lagena hauteriviana hauteriviana Bartenstein & Brand, HU.29.G.13, 

bed DlA, (x Ba) 

11 Lagena apiculata (Reuss) HU.29.C.15, bed DIA, (x 50) 

12 Lagena cf. sulcata 0Nalker & Jacob) HU.29.C.16, bed D6C, (x 50) 

13 Lagena cf. hispida Reuss, HU.29.G.17, sample 9, bed Gll, (x 40) 

14 Lagena cf. hisp1da Reuss, HU.29.C.18, sample 9, bed GLl, (x 40) 

15 Ramulina spandeli Paalzow, HU.29.C.19, sample 7*, bed CB, (x 35) 

16 Ramulina !pandeli Paalzow, HU.29.G.20, sample 7*, bed CB, (x 35) 
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17 Ramulina spandeli Paalzow, HU.29.C.2l, sample 7~, bed 68,(x 25) 

18 Ramulina fusiformis Khan, HU.29.C.22, sample9, bed ClA, (x 35) 

19 Ramulina spandeli Paalzow, HU.29.C.23,sample C1A, (x 27) 

20 Ramulina fusiformis Khan, HU.29.C.24, sample 9, bedCll, (x 35) 

2L Ramulina fusiformis Khan, HU.29.C.25, sample 11, bed LB6, (x 35) 

22 Ramulina spandeli Paalzow, HU.29.C.26, sample 3, bed C2D, (x 25) 

23 Ramulina spandeli Paalzow, HU.32.C.4, 8~le 7~, bed ca, (x 35) 
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PIAn: 19 

1 Ramulina ~andeli Paalzow, HU.29.C.27, sample 7*, bed CB, (x 40) 

2 Ramulina murieatina Loeblieh & Tappan, HU.30.C.2, sample 22*, 

bed C3, (x 40) 

3 Globulina prisea Reuss, HU.29.C.), sample 22*, bed C), (x 40) 

4 Globulina prisea Reuss, HU.29.C.4, sample 30*, bed c4, (x 40) 

under glycerine 

5 'Fistulose' Po6rmoEPhinidae HU.29.C.5, sample 4, bed C2C, (x 40) 

6 'Fistulose' Po6rmorphinidae HU.29.C.6, sample 8, bed CLl, (x 40) 

7-9 Conorotalites sigmoicosta (Dam) HU.30.C.7, sample 30, bed 

(x 50) 

10-12 Conorotalites sigmoicosta (Dam) HO.30.C.B, sample 30, bed LB4B, 

(x 50) 

13-15 Conorotalites sigmoicosta (Dam) HU.3Q.C.9, sample 30, bed LB4B, 

(x 50) 

16-18 Conorota1ites sigmoicosta (Dam) HU.JQ.C.IO, sample 5, bed C2C, 

(x 50) 

19-21 Conorboides valendisensis Bartenstein & Brand, HU.30.C.ll, 

bed D7~2, (x 38) 
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PIATE 20 

1-3 Pseudolamarckina lamplughi (Sherlock) HU.30.C.12, sample 1, 

bed C2F, (x40) 

4-5 Fseudolamarckina lamplughi (Sherlock) HU.30.C.13, sample 1, 

bed C2F, (x 40) 

7-9 Pseudolamarckina lamplughi (Sherlock) HU.30.C.14, sample 21, 

bed LB4D, (x 40) 

10-12 Heglundina caracolla (Roemer) HU.30.C.15, sample 18, bed LB5B, 

(x 28) 

13-15 Heg1undina caracolla (Roemer) HU • .30. C .16, s8.lJI)1e 20, bed LB5B, 

(x 40) 

16-18 ~iBtomina hechti Bettenstaedt & Bolli, HU • .30.C.17, sample 44*, 

bed LBl, (x 40) 

19-21 ~istomina hechti Bartenstein, Bettenstaedt & Bolli, HU • .30.C.18, 

sample 44*, bed LBl, (x 40) 
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PlATE 21 

1-3 ~istomina ornata (Roemer) 

(x 15) 

4-6 EPistomina ornata (Roemer) 

(x 25) 

7-8 EPistomina ornata (Roemer) 

(x 25) 

9-10 Conorboides acuta ap. nov. 

(x 37) Fig. 10 apertual view. 

11-12 Conorboide~ a~ ap. n ov. 

(x 37) Fig. 12 apertual view. 

13-14 Allomorphina sp. A 

(x 37) 

15-16 Allomorphina ap. A 

(x 37) 

HU.30.C.19, sample 21*, bed C3, 

HU.30.C.20, sample 21*, bed C3, 

HU.)O.C.21, sample 21*, bed C3, 

HU.30.C.22, sample 20, bed C2, 

KU.)O.C.23, sample 24, bed C3, 

HU.)O.C.24, sample 33, bed LB4D, 

HU.30.C.25, sample 18, bed LB5B, 
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PlATE 22 

1 Dentalina danfordi sp. novo HU.26.C.2), bed DIA, (x 50) 

2-5 Dentalina danfordi sp. novo HU.)1.C.26, sample 2B*, bed C3, (x 40) 

6 Lenticulina (Planularia) crepidularis (Roemer), HU.3Q.C.27, sample 

54*, bed C4B, (x 40) 

7 ~seudonodosaria sp. HU.)2.C.l, bed D6E, (x 40) 

8 Pseudonodosaria sp. HU.)2.C.2, bed D6C, (x 40) 

9 Frondicularia sp. B. HU.)2.C.), sample 7*, bed CB, (x )0) 

10 Otolith, sam~le 10*, bed C7. 

11 Calcligula ~eetonensis sp. novo HU.)2.C.5, sample 90, Upper B beds 

(x 40) 

l2 Calcligula speetonensis sp. novo HU.)2.C.6, sample 21, bed LB4O, 

(x 40) 

1) Priscopedatus sp. A. sample 40*, bed LB5B, (x 45) 

14 Priscopedatus sp. A. sample 90, Upper B beds, (x 35) 

15 Theelia annulata Bp. novo HU.)2.C.7, sample 90, Upper B beds, 

(x 40) 

16 Theelia annulata sp. novo HU.32.C.B, sample 19, bed LB5B, (x 40) 

17 Achistrum (Cancellrum) monochordata Hodson, Harris & Lawson, s~le 

90, ~per B beds, (x 40) 

18 Achistrum (Cancellrum) monochordata Hodson, Harris & Law8on, 

sample 90, upper a beds. 

19 Achistrum (Cancellrum) monochordata Hodson, Harris & Lawson, 

sample 90, upper .a beds. 
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