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I. 	INTRODUCTION. 

The present investigation was carried out as part 

of a survey of the national coal resources of Great Britain 

undertaken by the Scientific Department (Coal Survey branch) 

of the National Coal Board. The work and its object were 

to study the microspor, contents of sequences of seams from 

different areas in order to discover whether th.re might be 

any zonal features in the spore assemblages which remain 

constant when traced laterally within each area or even from 

on* area to another. 

In the course of the investigation some 612 samples 

of seams have been examined from the coalfields of Lancashire, 

taffordshire, north Wales, Shropshire and Warwickshire. These 

co.1fie1ds, to-,,ether with those of Yorkshire, Nottinghamshire, 

.eiceat.rehiro and South Derbyshire lying to the east of the 

ennines, comprise the central group of English coalfields. 

This group was considered by Truman (1947) to have formed a 

continuous area of deposition extending from the Craven block 

southwards to St. George's Land and the Midland laud barrier. 

Fig. 3 is a map of the area covered by the present 

investigation and on it the sites from which samples have been 

taken are marked and numbered. 

1. 
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In recent years much detailed stratigraphical and 

palaeontological work has been done in these coalfielde, 

mainly by officers of 11.14. Geological Survey, and as * result 

the geology of the areas concerned is now known in considerable 

detail. Valuable datum lines are provided by the marine 

bands which occur in the modiolaris and eimilisulchra non-marine 

lamellibranch zones, and the limits of these zones have now been 

defined in most of the fields. 

The National Coal Board's .xt.nsive boring programme 

has made available many seams hitherto unexposed and has 

provided complete sequences which previously had to be compiled 

from widely separated colliery workings. Inevitably the 

distribution of sampling points is uneven, the greatest amount 

of material being available from those areas for which the 

erl-rum development is foreseen. 

It in hoped that the establishment of microspore 

successions in these coalfields will be an aid in the 

elucidation of coal-seam correlation problem., both in borehole 

sequences, to which this method is particularly applicable on 

account of the small quantity of coal required for the microspore 

n1y5S 	in colliery orkin o. 
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II. HISTORICAL INTRODUCTION, 

Spores, both microspores and m.gsporee, from the 

Carboniferous sediments of Scotland were first recognised 

by Bennie and Kidston (1886) who examined samples collected 

from a thoroughly representative set of localities and horizons. 

They isolated the spores by alternately wetting and drying 

their material, although a maceration technique had been 

evolved earlier by Schulz* (1855) who treated the coal with 

potassium chlorate and nitric acid (Schulze solution) followed 

by alkali. Very little was published by Kidaton on the 

nature of the microspore. found. Reinsch (1884) had previously 

described and figured many spores from Russia and Saxony but he 

interpreted them as belonging to the alga.. Although he 

figured many microspor.s his descriptions are not valid 

taxonomically, an in many oases neither the source of his 

n.tcriEt1 nor the location of the type specimens is known. 

The work of these pioneers was not followed up for 

rnriy years and in the meantime attention was concentrated on 

t',-,e examination of megaspores in thin sections of coal. 	This 

technique was developed in Amerisa by Thiessen (1924) who 

described the vertical and lateral variations of megaapore 

distribution in several seams of the Pennsylvanian series. 
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He maintained that coals could be correlated by this method, 

arguing that the presence of certain distinctive spores at 

particular horizons in a seam was a feature which could be 

traced laterally and could therefore serve to differentiate 

one seam from another. 

In England thin sections of coal were examined by 

Slater and his associates at the Sheffield Coal Survey 

Laboratory and on a basis of megaspore distribution the Arley 

Seam of Lancashire was correlated with the Better Bed of 

Yorkshire (Wray, Slater and Eddy, 1930). 

The earliest systematic study of microspores was 

made by Potoni (1931) on assemblages from the Aegir and 

Bismarck seams of the Westphalian B of the Ruhr. Further 

studies of these seams were made by Ibrahim (1932) and 

Loose (1934) and as a result of these investigations Ibrahim 

(1933), with Potoni's guidance, devised a binomial system of 

spore nomenclature which has formed the basis of subsequent 

classifications. 	Zei'ndt (1934, 1937) made similar 

investigations on megaspores which he successfully extracted 

from coal. 

Raistriok and Simpson (1933) and Raietrick alone 

(1934, 1939) in the same period examined microspores from 

the seams of Northumberland and Durham. The classification 
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devised by Raistrick was one in which the spores were divided, 

on a basis of shape and ornamentation, into 7 groups lettered 

A G, each of which was sub-divided numerically, e.g. Al, 33 

etc. Raistrick had previously been engaged in pollen analysis 

of peats and the methods he used for correlating coal seams 

were a development of the techniques employed in the 

.xaivinatiofl of peat. Samples of a seam were ground and 

reduced in bulk to 292. of finely powdered coal representative 

of the whole seam. This was macerated using the Schulze 

method. The proportions of the various spore types present 

were calculated from a count of several hundred epor.s and were 

recorded in the form of histograms. The spores were divided 

into 'common' and 'accessory' types and the individuality of 

the histograms depended on the differing proportions of the 

'common' types Al, 31 9  B), Cl, Dl, D3 and E2. 	Raistriok 

maintained that most seams had a characteristic histogram which 

remained fairly constant when the seam was traced laterally. 

J. J. Walker (1942), who did a vast amount of work on 

nicrosporis at the Sheffield Coal Survey Laboratory, the results 

of which, apart from a description of spores in the Pollington 

bore (Edwards, Walker and Wamdless, 1938) 9  were never 

published, has stated that in fact only three main types of histogram 

are possible, characterised by a dominance of Al, Bl or Dl 
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respectively. Since B1 is only rarely the most common type 

present in a seam, it follow, that in most cases there are 

only two main groups represented by the A and D type diagram.. 

In his work on the North Staffordshire coalfields 

Millott (19389 1946) showed that Raistriok's A-types are 

present for the most part only in black durain, a kind of dull 

coal, so that 'microspore analysis, in this instance, does not 

lead to any evidence which can be applied for the purposes of 

correlation beyond what is obvious from naked-ey. inspection.' 

Millott went on to investigate the vertical 

distributions of some of 	 'accessory' types in a 

sequence of seams from North Staffordshire. It was found that 

several of the rarer spores, notably C]., 11 9  G]. and Millott's 

type 5 9  had restricted ranges and were not present in the lower 

part of the sequence. 	In Yorkshire, meanwhile, Walker (19 1+2) 

had noted that Cl was mainly confined to horizons above the 

Flockton seam and £7 to horizons below that seam. 

Successions of seams from the Fife and Central 

coalfi..ld. of Scotland were examined by Knox (1942, 1946). 

The microspores used were numbered and prefixed by the letter K 

when they did not readily fit into Raiatriok'a classification. 
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The results obtained were substantially similar to those 

from North Staffordshire and Yorkshire. Investigations 

on the Limestone Coals of Fife (Knox, 1948) indicate that 

all of the 'common' spore types of Raistrick, excepting Bi, 

are present in the lower coals but that the 'accessory' 

types are different. 

In 1944 Sohopf, Wilson and Bental]. in America 

published a synopsis of Palaezoic spores and the definition 

of generic groups. In this work a binomial system of spore 

nomenclature was developed which incorporated all earlier 

descriptions of spores, including those of Ibrphi, Loose, 

Raistrick, Millott and Knox, and also spores described from 

the Carboniferous of America. 400 spore species were 

allocated among 23 genera. This system was amended by 

Knox (1950) who sub-divided the two largest genera of Sohopf, 

Wilson and B.ntall to form four smaller ones. 

In 1950  Kosanke published a comprehensive account 

of the distribution of aicrospOreB in the Pennsylvanian of 

Illinois. The spore classification used was that of Sohopf, 

Wilson and Bentall and five new genera were established. 

Accounts of microspore studies which have been given 

sines tie present work was begun are discussed in the section 

of this paper dealing with microspore distribution in Britain, 

Europa and North America (Section VII, 
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III METHOD 07 TBEATMEI4T. 

Most of the samples examined wore taken from the 

cores of borings and are representative of the full seam 

thicknesses. In a few oases no whole seam samples were 

available and us* was made of samples representing the 

marketable parts of the eisa., or samples from which inferior 

or ahaley coal had bean omitted. Coals from collieries were 

obtained in the form of pillar-sections, whole seam samples 

of which were made up from representative portions of the 

various sub-section.. 	Material from trial pits on opencast 

sites was treated in a similar manner. Very occasionally 

seams were sampled at their outcrop., in which case a narrow 

channel section of the full seam thickness was taken when 

possible. Complete lists of the samples examined are 

recorded in the appendices relating to the various coalfields. 

(pp. i - xvi). 

In the preparation of samples for microspore analysis 

the coal is crushed to pass through a 16 3.8e mesh sieve and a 

portion of this crushed material is ground so as just to pa.s 

through a 36 3.8e mesh sieve. 

The maceration technique generally employed in 

essentially the same as that described by Raistrick (1934). 



9 . 

2gm. of the crushed coal are treated with Schulze solution 

(potassium chlorate and concentrated nitric acid) for periods 

varying from 6 to 48 hours and washed by decantation; the 

oxidised residue is then dissolved by a further 48 hours 

immersion in potassium hydroxide solution. The strength of 

the LOH solution appropriate to the purpose depends on the 

rank of the coal but is normally about 5%. The preparation 

is completed by repeated washings until the liquid holding 

spores, plant debris and unaltered coal particles in 

suspension is clear. 

Since the use of alkali tends to swell the spores 

slightly, the maceration technique described by Zeteche and 

Kuhn (1932) is used when precise measurements of spores are 

to be made. In this method 0.2 gm. of coal are treated with 

40 ml. fuming nitric acid for about 16 hours and then washed 

by filtration with successively weaker acid and finally with 

water. Usually Raistriok's method was used as it was found 

to be more convenient when dealingwith large batches of 

sample.. 

Permanent slid•s are made by warming a drop of the 

suspended material with a little glycerine jelly; the cover 

slips are sealed with gold sims, although this does not always 

revent their deterioration. For general purposes some 
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00 to 800 spar.s are counted and recorded from temporary 

water mounts. For this initial count the magnification 

used is 300. Large numbers of spores are subsequently 

examined and the occurrence of rare spore species recorded. 

IV. CLASSIFICATION OF MICRO8PORES. 

Th. earliest system of spore nomenclature employed 

in this country was the numerical one of Raistriok (1934 etc.), 

modified forms of which were used by both Millett and Knox. 

At the present time a natural classification of microspores is 

impassible, as in the majority of oases the organic relationships 

between spores and parent plants are not known. The •arlier 

generic names given to spores by Fotoni. (1931) and his 

associates were founded principally on the shape and ornamentation 

of the spores. A few of these genera, which are still being 

used, ax. Granulatisporites, Punotatisporites, Alatisporitee, 

Reticulatiaporites and Laevigatosporitee, all of which were 

described by Ibrahim (1933). 	The use of 0' b.for.'sporites' 

in the last named genus indicates a nonolete dehiscence slit 

as distinct from the trilete suture of genera whose names have 

an 'i' before Isporitonlo 

The genus Densoeporitee was proposed by Berry (1937) 

for certain thick-walled microspores occurring in the Pennington 

coal of Tennessee; this genus includes most of Raistrick's 

A-types. 
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In 1940 Wilson and Co. proposed thr.e now genera - 

Cirratriradites, EndoBDoritea and Triguitritis for spores 

with equatorial hang.., enveloping bladd.rs and triangular 

equatorial outlines with thickened spice. respectively. 

Spores belonging to the genus Endo.pOrit.* were thought to 

be related to the Cordaitales but recently they have been 

isolated from lycopod fructifications by Challoner (1953). 

These genera, some of then in amended form, were 

all used by Schopf, Wilson and Bentall (1944) in their 

classification of Palaeozoic spores. In this system account was 

taken, where possible, of the known plant - spore affinities 

and new genera were created accordingly. The genus 

Calamoepora was proposed for large thin-walled microsporen 

known to be in part of Oalaaarian affinity (Hartung, 1933)9 and 

Lycoepora for the most common of microspore., Iaistriok'. Dl 

types, which are believed to be related to the Lepidodendralee. 

The genus Raistriokia was proposed for microspores with parallel 

sided tubercles similar to Raiatriok's E3 and Eli, some of which 

have been identified an spore. of Seuftenbergia plumosa 

(Radforth, 1938; Remy, 1955) and are thought to be Filicean 

in origin. Pollen-like grains known from the work of 

Florin (1936 9  1937) to be related to Cordaitalee and other 

Palaeozoic gymnosperms were placed in the genus Florinites. 
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This classification of Sahopf, Wilson and Bentall 

was adopted by subsequent Anercian spore workers and also by 

the British who however subsequently used the modifications 

suggested by Knox in 1950. The two largest genera in SAopf t  

Wilson and Bentall' a classification, Pnctatieporites and 

Granulatisporitea, contain sicrosporee with all types of •xine 

ornamentation; they are separated from each other on the 

basis of their shape - species of r1unctatiagorites being round 

and species of Granulatiaporites triangular. Knox's researches 

on the spores of existing lyoopoda indicate that the mioroepores 

of these plants tend to retain a similar form of ornamentation 

throughout their development; ornamentation therefore appears 

to be the most sound basis for classification. Tour new genera 

were described - Spinososporites, Planiaporites, Verrucosoeporitea, 

and Microreticulatiaporitee which include spores with spinose, 

smooth, tuberculate and reticulate ezoaperee respectively. 

In his account of the Pennsylvanian spores of Illinois 

Kosanke (1950) recorded mafly new species and described the genera 

Cadiospora, Sohopfitee and Schulsoepora. The first two are 

both restricted to the highest Coal Measures and losazike believes 

that CadiosDora may be a small negaspore. Scbulaoapora occurs 

only in the lower part of the succession; it is of interest that 

a species of this genus has recently been isolated from 
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Siaplotheca silesiaca, a pterido.p.rm fructification, from 

Namur A of Ni.derschleaien (Remy, 1955). Notes on some of 

spores together with descriptions of three new 

species have been published by Butterworth and Williams (1954). 

In 1954 Poton.ie' and Kremp outlined a new spore 

classification based entirely on morphographic considerations 

and incorporating all previous descriptions of spores from the 

Palaeozoic of Europe (including Russia) and North America. 

The authors state that this classification has been devised for 

the use of spore workers engaged in Coal Measure correlations; 

theoretically it provides genera for all types of spores likely 

to be encountered. The probable plant affinities of each genus 

are given in a useful survey of work on this subject made by 

Potonie (1954). The details of the new classification are 

being published currently and only part in at present in print 

(Potonie and Kremp, 1955) but since it has been accepted on 

the continent and tentatively in North America (Roffmeiater, 

Staplin and Malloy, 1955)  it has been thought advisable here to 

indicate the synonymy of the various spores used in so far as 

they can be ascertained at the present tints. 

In the following lists the synonym, are given of the 

2 genera and 28 species used in the microspore distribution 

diagrams (Figs.4..12) and considered to be of stratigraphical 

value. These 30 types are illustrated in Figs. 1 and 2 
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numbers 1 - 16 in Jig. 1 and 17 - 30 in Fig. 2. In the 

second part of the appendix (p.xviii et seq.) the percentages of 

a. further 10 genera and 10 species are included; thee* consist 

of genera which would be of more practical value if split into 

a number of species, and 9180 of ubiquitous species. 

NAMES USED 

Lycoapora Schopf, Wilson & 
Bentall 1944 

Pensosporites annulatue 
(Loose) S.W. & Be 

D. indignabundus (Loose) 
S.W. & Be 

(15) D. solaria Balms 1952 

Calamospora S.W. & Be 

PROBABLE STNONTMT 

Lyoospora S.W. & Be 

Anulatisporites anulatus 
(Loose) k'otonie & Kr.mp 

1955. 
Crietatisporites indignabundu. 

(Loose) P. & K. 
?C. solaria (Balm.) P. & K. 

Calanospora LW. & Be 

Spinoso5orites Knox 1950 	(canthotri1etes (Naumova)P.& K. 
V 	 ? ( Lophotriletes 	(Naumova)P.& K. 

(ipiculatisporitse. Ibrahim 

S. ep. (Millott's type 4) 

S. spinulistratu. (Loose) 
Knox 

Planisporites Knox 

Ra.tetrickia S.W. & B. 

(26) R. medusa Williams 1956 

Cirratriraditee etriatus 
Knox 

C. op. 

(12) C. tenuis (Loose) S.W.& Be 

(10) C. aligeren. Knox. 

Anapiculati8porites spinosue 
(oaanke) P. & K. 

Planisporitea kosankei P. & K. 

Planisporites (Knox) P. & K. 

Raistrickia (S.W. & Be) P. & K. 

R. medusa W 

?Denaoaporites striatus (Knox) 
P. & K. 

Dsneosporites ape 
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NAMES USED 

C, saturni (Ibr.) 8.W.& Be 

(14) Endosporitea Wilson and 
Coe 191+0 

(5) Scbulzoapora ovata (Balm.) 

(20) Endosorite8 coBtatuS 
(Balm.) 

Tlorinit.e S.W. & Be 

F. antignue Sahopf 

(11) F. miliotti. Butt.rworth & 
i11iama 1954 

Pitroeoritee westDhalenais 
Williams 1955 

Tricauitritee Wilson & Co. 

(13) T. ecuiptilie Balms 

(30) T. inusitatue Ko..nk• 1950 

Ahr•neieporitse P. & K,1954 

(6) Lasviatosorit*s (Ibr.) 
So We & Be 

L. ninutug,  (Ibr.)S.id.& Be 

L. minimu. (w. & C o ) 
S.W. & Be, 

(23) L. obequrue Koiank. 

(27) L. oculue Williams 1956 

(25) L. pesudothieas.nii Kosanks 

Retioulati8porites 
mediareticu1ata Ibr. 

(16) R. tortuoBus Balms 

R. facetue (Ibr.)S.W. & Be 

Eetioulatiepoz'it.. (Ibr.) 
S.W. & B. 

PROBABLE SYNONYMY 

Q. eaturni (Ibr.) S.W. & Be 

Endo.porits Wilson and Co. 

Sahulzoei,ora ovpta (Balms) 

I 

F3ozinitss S.W. & Be 

F. antiguu. Sohopf. 

F. aillotti Be & W. 

P. wsetpbalensia Williani 

Triguitritsa (w. & C.) P.& K. 

T. sculptilia Balms 

T. inusitatus Kosank. 

1hr•neiaporit P. & K. 

Laevigatoaporitee Ibr. 

Punctatoeporitea niinutus Mr.) 
P. & K. 

?P. ainiau (,v. & C.) P. & K. 

?Verrueoaoeporitse obacuru. 
mos.) P. &L 

?Sp9oioaoaporite6 oculue 
(Jilliame 

?Verrucososporjtes 
pseudothieaaenii (Kos.) P.& K. 
Dictyotriletee bireticulatue 

(Ibr.) P. & K. 
?keticu1ataeporit.. tortuosue 

(Balm.) P. & K. 
Rsticulataeporit.e faoetua Ibr. 

Reticulatisporits Mr.) 
S.W. & Be 
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NAMES USED 

R. magnus B. & W. 

Verrucososporitea 
facierugo8u8 (Looae)B.& W. 

Alatisporitse pustulatui 
Ibr. 

Reinachoapora S.W. & Be 

Microreticulatieporites 
Quaesitus (Kosanke) B.& W. 

M. fensBtratue (Kagan") 
Be & W. 

N. parvipunatatue 
William 

M. reticulocingulum (Loose) 
Knox 

(22) N. eulcatus (Kosank.) 

(21) Toriapora eecuris Bala 

(24) pgdioepora magna Kosanks 

PROBABLE SYNONYM! 

Miororeticulatisporits. magnue 
(Be & w.) P. & K. 

V. faoierugo.us  (Loose) B.& We 

Alatisporites pustulatus Ibr. 

Reinechospora S.W. & Be 

Micror.ticu].atisporitss 
quaesitus (Ko.anks) Be & W. 

N, fensatratus (K.) Be & W. 

N. parvipunatatue W. 

Dictyotriletes med.iaretioulatue 
(Xbr.) P. & K. 

?Converrucososporitea suloatus 
(Kosank.) P. & K. 

Toriepora securis Bala* 

Cadioepora magna Kosank. 

Gravieporit.. ephasrus 
(B.& w.) Bh.rdwaj 1954 

Scbopfites dimorphus Kosank. Bchopfitsa dimorphug Kosauke 

V. DISTRIBUTION 01 MICR08QRES. 

(i) Introduction. 

A consideration of the microspore assemblages in the 

seams of the Upper Carboniferous of the central ooalfields of 

England has indicated that whereas a few spore types, notably 

spsciss of Ijcoapors, appear to persist throughout the sequence, 

others have restricted rang... A number of types which fell 

into the latter category are so rare as to have little practice]. 

significance. The occurrence of such types is not discussed in 
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the present paper but the ranges of some of them are given 

In the second part of the appendix (p.zviii et seq.). The 

microspores used in the tables (Fig.. k - 12) are considered 

to be sufficiently distinctive in appearance and common in 

occurrence to be significant etratigraphically. 

Earlier work (Balm. and Butterworth, 1952) has shown 

that the microspores recognised in sequences of seams fall into 

assemblage.; the change from one aseamblage to another is not 

abrupt but tends to take place gradually, odd specimens of the 

new spores appearing as the earlier forms become less common. 

In the central coalfields of England Be'-e and Butterworth 

(loc. cit.) distinguished three microspore assemblages - 81 9  

82 and £3 - which occurred in zones having as their limits the 

marine bands in the modiolaris Zone and at the top of the Lower 

similis-pulcbra Zone. Each of these marine horizons was found 

to be underlain by groups of seams having spore assemblages of a 

transitional nature. 

Microspore studies earned out on more extensive 

sequences from Staffordshire and North Wales (Butterworth and 

Millott, 1954)  indicated that three more assemblages could be 

distinguished, one from below Si, named SO, and two from above S39 

named lower and upper 84. The SO assemblage was found in coals 

of lenisuicata Zone age and the $4 assemblages in the t,hil].ipiii 

and tenuis Zones. 
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The following account of microspore distribution 

in coalfields lying to the west of the Pennies embodies the 

previous finding.; these have in some oases required 

modification by reason of evidence resulting from the 

examination of additional material. 

The microspores most characteristic of each assemblage 

are shown in the following lists. 	Seams with assemblages 

82 9  83 and lower M are underlain by groups of seams having 

assemblages of a transitional nature. 

Assemblage SO:- 	Densosporitee annulatu. 
D. indignabundue 
Cirratriradi tesatriatus 
pinososporitss apinulistratu. 
Schuizospora ovate. 

Assemblage Sit- 	As above plus 
Laevigatoeporjtes 

81-82 transition:- 	Si spores plus S2 spores plus 
Cirratr'iradite* ..lig.ren 

Assemblage 82:- 

 

Endosporitea aPP. 
P. tortuosus 
Cirratriradites tenuis (in part) 
Endosporitea costatue (in part) 
Florinites niillotti (in part) 
P. solaria (in part) 
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Assemblage 831.. 	D. annulatus 
D. indignabundue 
S. 8pinulistratus 
Laevigatoaporites 
F. anticiwla 
P. westpha1en&i 
Endo8poritea ap. 
R. tortuoaW5 
C. tenuis 
E. costatue 
F. ailiotti 
D. solaria 
Triguitritea acuiptilia 
ReticulatispOrite8 aagnUe 

Lower sk 
assemblage:- 	Laevigatosporite 

S. apinulistratue 
F. antiauue 

Endoaoorites 8PP 

tUe 
tti 

N. aulcatua 
Torispora securis 
Microreticulatisporitse qUaesitUB 
N. feneetratus 

Upper 8k 
assemblage: -  

S. apinulistratua (rare) 
F. antiguus (rare) 
P. westphalensia 
Endosporitea 81)1). 
R. tortuosus 

costatue 
millotti 

I. securis 
H. sulcatus 

a 

L. Dseudoties 
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Upper sk 
assemblage cont:- Sohopfites dimorphus 

Graviaporitee ehaeruc 
Cadiospora magna 
Triguitrites inusitatue 
Raistrickia medusa 
L. oculus 

In the following descriptions of microspore 

assemblages in the various coalfields the numbers in brackets 

after boreholes and other sampling localities refer to the 

positions marked on the map in Fig. 3 and listed at the end of 

this section; these numbers are also shown (bracketed) beside 

the localities which are listed in the first part of the 

appendix (pp.i-xvi). The numbers in brackets after coal 

horizons refer to the stratigraphical positions indicated in 

the sections shown on Figs.4.12; theme numbers are also given 

in the first part of the appendix, beside the coal horizons 

which are there listed under localities. In the sections in 

Figs. 14.12 seams of uncertain horizon have been indicated by 

numbers inserted between those representing known coal horizons. 

In those coalfields where more detailed work has been carried out 

on borehole sequences each sample examined has been tentatively 

assigned to a numbered coal horizon on the accompanying diagram. 

In general the correlations are those made by H.M. Geological 

Survey. 
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Localities given in Fig. 1. 

1. !J4/5 Wheatley Lane B.H. 42, 2orton Colliery 
2, Wood End Colliery  Chesterton 
3. Reedley Colliery  Hungerford B.H. 
4, A4/17 Cockden Bridge B.H. 43, Silverdale Colliery 
5. A4/13 More Clough B.H. 46. Etruria 
6. A2/31 Heakin B.H. 47. Pie Rough B.R. 
7, Welch Whittle Colliery 48. Penkhull 
8. A2/43 }Lindley Deep B.H. 49. Stafford Colliery 
9. A2/92 Tontine B.H. 50. Adderley Green Colliery 

10, Crouton Colliery 51, Woodhouse Colliery 
11, Lea Green Colliery 52, Trentham-Whitmore Road 
12. &3/4 Farnworth B.H. 53, Hem Heath Colliery 
13. A3/6 Burtonwood B.R. 54. Florence Colliery 

 A3110 Newton Park B.H. 55, Modderahall 
 Golborne Colliery  Ho]ts Barn B.H. 

16. A2/57 Lowton B.H.  Brancotegorse Covert B.H. 
17, Moseley Common 58, Devil's Dumble B.H. 
18. Al/12 Patrioroft B.H. 59. Springalade Pool B.H. 

 Al/i Prestwich Asylum B.fl. 60,, Hawkeayard B.H. 
 A1/2 Driakwater Park B.H. 61. Springs Farm B.H. 

21. Bradford Colliery 62. Hayes Wood No.2 B.H. 
22. Point of Ayr Colliery 63. Brereton Cross B.H. 
23. Felin Blwm opencast site 64. Giddywell B.H. 
24. H.n..Dyfrydd opencast site 65. Wimblebury Colliery 
25, The Mostyn opencast site 6. Calf Heath B.H. 
26. Llay Main Colliery 67. Saredon Hill B.H. 
27. Gresford Colliery 68, Moat Farm B.H. 
28. A5/1 Whitegate B.H. 69, Orchard Farm B.H. 
29. Marchweil 70. Shareshill B.H. 
30. Gardden Lodge op.noast site 71. Lilleahall No, 7A B.R. 
31. A5/6 Pen..y..Llan B.H.  Madeley No.1 B.H. 
32, Trevor  Alveley No. 1 B.H. 
33. Dee & Ceiriog Junction 74, Baggeridge No.] B.H. 
34. Crif fin's Farm c/o site 75. Baggeridg. No.5 B.H. 
35. katbury 76. Statfold B.H. 
36. Gillow Heath Colliery 77. Bolehail B.H. 
37. Congleton Edge 78. Amington Hall B.H. 
38. Victoria Colliery 79. Kingsbury Colliery 
39. Chatterl.y Whitfield Colly. 80. Ansley Hall Colliery 
40. Tunstail 81. Coventry Colliery 
41. Wilkinson's Marl Pit. 
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(ii) The Staffordshire Coalfields 

(a) North Staffordshire. (Fig.k) 

The coalfield of North Staffordshire is considered 

first because, of all the coalfield* examined, it contains the 

most extensive and complete succession of Upper Carboniferous 

strata. Then, is, in fact, an unbroken sequence from the 

Astbury coal (64) occurring near to the Millstone Grit up to 

a seam (1) in the Keels Series, high in the tenuis Zone. The 

structure of the field is well known from the early work of 

Hind and Stobba and of W*loot Gibson (1905 9  1923) whilst the 

limits of the non-marine lamallibranch son.s have been defined 

by R. V. Melville (1946). This in the only coalfield west of 

the Pennines in which an attempt has been made to define the 

plant zones (Dix, 1931); unfortunately the material examined 

by her was restricted to the Millstone Grit and Morganian strata 

so that the "J ults of the floral zones of the Middle Coal 

Measures are not known. The most recent structural and 

general account of the coalfield has been made by F.Wolveraon 

Cop. (in Trueman, 1954). 

Samples of the seams examined were obtained from 

oolli.ni.s, boreholee and outcrops. A seam (64) lying near to 

the base of the Eumorphoceras Zone of the Millstone Grit was 

sampled at its outcrop in 14mekil* Wood, near Aetbury (35). 
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The Sandrock Mine (First Grit Coal, 62) was also sampled 

where it outcrops above the Rough Rock near Mow Cop (37). 

Fragments of the Holcombe Brook Coal (Third Grit Coal, 63) 

were obtained from the old spoil heaps at Black Cobb (37) 

as the outcrop is no longer exposed. 

Samples of seams from the Productive Measures are 

mostly from collieries but these have been augmented by two 

borehole sequences* Details of these samples are given in 

the first part of the appendix (pp.i-ii.) Several of the 

coals from the Etruria Marl and K.wcaatle-.under-Lyz. Groups 

were sampled at various marl pits. A thin coal (1) which 

outcrops in the wood near to Moddirahall church (55) and which 

Gibson (1905 9  1925) states may lie in the Keel. Group, was also 

sampled it its outcrop. 

Asa.mbla,ge S0- 	The lowest seam sampled from the North 

Staffordshire Coal Measures to the Crabtree (61) which lies 

below the extensive Gaatrioa.rai listeri Marine Band in the 

Lower Coal Measures. The microspore assemblage obtained from 

this coal is poor in the number of types present but is 

represented by the genera Lycospora, Densoaporites, Qalamoapora, 

Spinososporites, Planimporites and Triguitritea. Two species 

considered to be of stratigraphical significance, Cirratriraditee 

striatus and Rota izospora pyata, are also present. The genus 
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!2.1tt±. is represented by a large, often ill-pr.serv.d 

form. This assemblage is found, with slight variations 

in the proportions of each genus present, in all coals of 

the Lower Coal Measures. 

The Millstone Grit coals contain these spores along 

with other so far unidentified types. The thin seam 

outcropping at Astbury was •xiiil-ned with particular interest 

as it occurs below Kideton's floral break (Kideton 1923* 

Rester 1931).  Although the coal contains a higher number of 

unidentified species than those from the upper part of the 

Millstone Grit it contains also most of the spores present in 

the SO assemblage. Since these are the only coal seams to be 

examined from the Namurian it has not been possible to make any 

critical comparisons. 

Assemblage S1: 	The next workable coal above the Crabtree is 

the King Seam (60) which lies in the coamunie Zone at the base 

of the Middle Coal Measures. Its microspore assemblage differs 

from those of the seams of the lenisuloata Zon. in containing 

the genus Lasvigatospozit.e, a monolet., bean-shaped spars 

which becomes one of the dominant genera of higher assemblages. 

The incoming of Laevigatoeporites is taken as the base of the Si 

assemblage. Balms and Butterworth (192) defined El as 

charaot.rimed by the presence of Cirratrirad.ites aligerens and 
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Sohulzoepora ovata (Endoeporites ovatue) but subsequent work 

indicated that the former is found no lower in the succession 

than the spores characterising the overlying S2 assemblage 

whereas the latter occurs in all of the lower seams including 

those of the Millstone Grit. Odd specimens of the S2 type., 

along with Florinitee antiguue, first appear in the Little Cannel 

Row (59) above the King and the seams from between this horizon 

and that of the Mid-modiolaria Marine Band constitute an Si - S2 

transitional zone. Cirratriradites aligerens is confined to 

this transition. The King is thus the only seam to have an 

Si assemblage; formerly the overlying Little Cannel Row and 

Silver (8) Mines were included in the group of seams having an 

Si assemblage but when it was discovered that in other coalfields 

only the lowest seam of the Middle Coal Measures had such an 

assemblage a further search was made and occasional 82 spores 

were found to be present in the Little Cannel Row and Silver 

Mines. S. ovate and C. striatue are still present in the 

transition zone and the latter reaches high proportions in the 

Winpenny Seam (6) and is also very abundant in the Bullhurst 

(5) and Brickiln (57) Seams. 

Assemblage S2:. The species first app.arin in the Little 

Cannel Row become constant members of the 82 assemblage in coals 

occurring above the Seven Feet Banbury Marine Band; they are 
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Endosporites s. (including E. zonalis and E. Klobiformis) 

Reticulatieporites tortuosus and R. niediareticulatus. The 

species Cirratriraditee auigerena, C. etriatue and 

Sohulzoepora ovata are not found in seams from above the 

marine band. 

Cirratriraditee tenuis, similar to C. aligerens but 

smaller and with a relatively narrower flange, is present in 

the Hard Mine (49) and adjacent seams; it also occurs at 

higher horizons but on the whole in comparatively rare in this 

coalfield. Endosportes coetatus has not been noted below 

the Birches (42). In the B.11ringer or Stoney Eight Feet Seam 

(44) at the top of the modio]arie Zene there is a considerable 

increase in the proportions of Spinosoporites apinulistratus 

which remain at a high level up to the Granville (35). 

Seams between the Moss (36) and the Gin Mine Marine 

Band form a transition between those having 82 and S3 assemblages. 

In 1954  Butterworth and Millott drew the lower limit of the 

$2 - 83 transition below the Birchenweod (Granville) Seam which 

was the lowest horizon at which Trigujtritee sculptilis had been 

found but his species has since been noted in the Moss, and the 

boundary has been altered accordingly. Cope (in Truenian, 1954, 

p.233) states that the Moss and Birohenweod may be the sane 

seam. 
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Assemblage 83 t -  This assemblage occurs in seams lying above 

the Gin Mine Mann. Baud. The characteristic species are 

Tricuitrites. .cu3.ptilis, Reticulatisporitee so us, 

D.noporit.e solaris, F].oniuitea millotti and Miororeticulatisporitea 

aulcatu.. Densosporites annulatus, which is common in the 

durain-rich seems of lower horizon., is comparatively rare. 

Assemblage Lower Sk:-. 	Torispora securis and Micror.ticu.latisporites 

fenestratus, which with Me Quaesitue characterise this assemblage, 

are first noted in the Winghay Seam (24) which lies between the 

two highest marine horizons of the Coal Msasur.s. Densoeporites 

aiuiulatna. D. indignabundup, D. solaria and Reticulatiaporites 

5Mt have not been found to occur above the Chalkey Mine (19). 

The seams from between these two horizons therefore represent a 

transitional zone • The lower 84 assemblage is present in all 

seams up to the top of the Black Band Group (8). Several 

unidentified species have been noted from seams occurring in 

the Black Band but these have not yet been described; the lack 

of correlatives to this group of seams in most of the other fields 

considered has prevented adequate checking of the use of these 

unidentified species as zonal indices. 

Aasembla.gi Upper $k:- There is a marked change in the spars 

assemblages of seam. from the Etruria Man, and higher levels 

and, although this change was appreciated when the sk assemblages 



28. 

were described (Be & M., 1954) 9  the documentation of species 

was insufficient to warrant the establishment of a completely 

separate assemblage • Furthermore no transitional assemblage 

was noted; this may be du, to the lack of coal sea" in the 

higher measures. The general impression that in the upper 

84 assemblage the spores are smaller and thinner-walled is 

in part due to the practical disappearance of the large species 

Spinososporitas epinulistratus and Florinitee anttguus, which 

formed a high proportion of the lower assemblages. There is 

also a marked increase in the numbers of small monolete spores 

of the genus La,vigatosporit.o L. minutus and L. n*inimus 

become locally nors ,  common and L. obscurus, L. pseudothiessenii 

and L. oculus are present for the first time. The large 

species of Raistrickia of the lower coals are replaced by the 

small thin-walled 9e midusa and similar types as yet unspecified. 

Recent investigations made of samples from the Upper 

Coal Measures have indicated that Triquitrites scuiptilts is not 

present in seams having an upper s4 assemblage. Re-exinination 

of the Newcastle Group coals has confirmed this. The species 

of Tuitrit.s which were originally mistaken for T. soulptilis 

have not yet been identified but probably include P. protenaus 

£oeanke, !!su  K.osanke and P. spinosue Kosanke. 
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In addition to the changes already noted three new 

genera appear in the upper 84 asee*blq. - Schopfites, 

Graviaporite. and Cadjoappra. These are usually rare but 

sufficiently distinctive to be of use stratigraphioa2ly. 

8chopites has been found only in seams of Etruria Marl age 

in North Staffordshire but in other coalfields it occurs in the 

equivalents of the Newcastle Group. 

The highest seam (1) examined from North Staffordshire 

is that which outcrops at Modderahall (55) and which is 

presumed to lie in the Keel. Group. This coal has an assemblage 

essentially similar to that present in the seams of the 

Newcastle Group but it contains in addition several rare spores 

which have also been noted in a seam in the Erbistock Beds of 

North Wales. One of these rare spores is thought to be 

conapecific with Guthorlisporiteo magnificu8 which has recently 

been described by Bhardwaj (1954) from the Stephanian of the 

8w. Since this is the only seam to have been sampled from 

the Keel* Group, and since its spore assemblage is very similar 

to that of seams from the Newcastle Group, no attempt has been 

made to define a separate assemblage. 

(b) Cannock Chase (Fig. 5) 

This is the part of the South Staffordshire coalfield 

lying to the north of the Bentley faults which extend westwards 
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from Walsall towards Wolverhampton* An account of the geology 

of the coalfield (Mitchell and Stubblefield, (1945) plublished 

by the G.ologica3. Survey includes description, of the non-marine 

lamellibranch zones and suggests a standardised nomenclature 

for the seams of the coalfield which is now largely adhered to. 

Most of the asquences considered here are from 

boreholee sunk in the north-eastern and north-western extensions 

of the exposed coalfield. The boring at Branootegoree Covert (57) 

in the north-western area ii.s only about ten wiles south of the 

nearest North Staffordshire bore (Holts' Barn, 56). A 

correlation between the two fields has recently been published 

by the Geological survey (Calver, £arp and Hoare, 1953) 	The 

most extensive sequence was obtained from the area to the most 

of the exposed coalfield; the lower measures were encountered 

in the Moat Farm (68) and Calf Heath (66) bores and seams from 

the Halesowen Beds of the Upper Coal Measures in the Orchard Farm 

(69) and Shareahill (70) borings. 

With the exception of a sample of the Mealy Grey. (63) 

from Wiablebury Colliery (65) all of the Cannock Chase material 

has been obtained from borehole cores. Much emphasis has been 

laid on the seams of the Upper 	j-u1ohra Zone, particularly 

in the Brereton area to the north-east of the exposed ooalfield. 

The relationships of this group of seams were formerly in doubt 
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and most of the sequences were examined in an attempt at 

correlation. 

A short account of microspore distribution in the 

Cannock Chase coalfield was given in a paper on the central 

coalfields (I. It B., 1952). This work was extended by 

B. & X. (1954) who recognised all of the spore ..a•mblagee 

excepting SO and the lower 84. The absence of the SO 

assemblage is a consequence of the ..b.ence of seams in the 

Lower Coal Measures, while that of the lower $4 assemblage 

results from the cutting out of strata from below the 

Halseowen B.ds by an unconformity. The following description 

of the spore assemblage, covers the same ground as the 1954 

account referred to above but is based on the e xamination of 

a greater number of sequence.; in particular four additional 

borehole cores from the western pert of the field have been 

investigated. 

The Mealy Grey. seam (63) at the base of the sequenos 

and the unnamed seam (62) below the Deep (61) each have an 81 

assemblage. As Florinitea antiguua and Cirratriradites 

aligerens are both present in the unnamed esam it might be 

expected that further searching would yield evidence of an 

Si $2 transition assemblage in this seam. The percentages 

of C. etriatue are outstandingly high in the Deep Mine and to 
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a lesser extent in the Upper Shallow (56). These horizons, 

lying towards the middle of the comunie Zone, are roughly 

comparable with those of the Bricki3.n - Winp.nny - Bullhurst 

seams in North Staffordshire. The Deep Mine in the Calf Heath 

Bore is peculiar in that it contains no C. striatum but has a 

high proportion of Den.osporites indignabundue which is seldom 

common in whole seam sample.. C. Aligerens has not been seen 

above the Bass Mine (53) and Schulzospgra ovata and C. stz'iatu 

disappear at the horizon of the Stinking Marine Band which is 

considered to be the correlative of the Seven Toot Banbury 

marine horizon (Calv.r, etc., 1954). 

The 82 assemblage is found in seams from the Stinking 

Marine Band up to the Brooch (34). Endoeporites coetatu. and 

Cirratriraditee tenuts occur at rather lower levels here than 

in North Staffordshire. The proportion. of Spinosoeporites 

•pinulietratus increase in the seam (39) below the Benches (8) 

and reach a maximum in a seam (37) below the Brooch. Above 

the latter seam occasional specimens occur of the 63 assemblage 

sporew and the transition zone extends up to the seam above the 

Charles Marine Band, the Wyrley Yard (27)9 in some samples of 

which the odd specimen of Retioulatisporites mediareticulatus 

was noted. This distribution is unusual for the central 

coalfields; it is perhaps significant that more samples of the 
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Wyrley Yard have been •rp(ed  than of seams at equivalent 

horizons in other coalfields* The occurrence of 

R. msdiarpticuLatus above the Charles Marine Band is 

comparable with the appearance of the sane spore above the 

C.fn Coed Marine Band in South Wales (Williams, in ]itt.). 

The assemblage of the Wyrley Yard is characterised 

by high numbers of Densosporit.a solaria along with varying 

percentages of Cirratriradites t.nui. and C, ep. a type 

intermediate between C. tenuis and C, striatue. 

The main seams in the group having an 83 assemblage 

are the Top and Bottom Robin.. Excellent specimens of 

Rsticuatipo'itee aagus have been recorded from the Bottom 

Robins (23) and this seam also contains considerable numbers of 

DensosDoit5$ solaria, but not so high a percentage an the 

Wyrl.y lard. The Top Robins (19) has been distinguished from 

the two underlying seams by the comparative paucity of the 

types R. ftgnux
,
and D. solaria and the generally higher 

percentages of Triguitrites soulptilig and Florinitea antiguus 

in its assemblage. 

The 84 assemblage spores are first apparent in the 

thin seam (18) lying above the Sylvester'. Bridge Marine Band 

there is no seam of comparable thickness to the Winghay of 

North Staffordshire at the equivalent horizon in Cannock Chase. 
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D.naeaporite. annulatu, D. indignbundue and D. solari s  

are present above the highest marine band in moat of the 

seams of the group including the Heath Hayes (12) and the 

Wimblebury cannel (8) • Th.re are one or two seams above 

the latter horizon which may be said to have a lower 84 

assemblage and to correspond to the seams above the Chalk.y 

Miii* level in North Staffordshire but there are no equivalents 

in Cannock Chase to the Great Row Measures and the Black Band 

Group of North Staffordshire owing to the earlier development 

in Cannock Chase of the Etruria Marl faciss. 

No coals have been encountered in the Etruria Marl 

Series of Cannock Chase and the only seams in which an upper 

84 assemblage has been found are those of the Halesow.n Beds, 

the equivalent of the Neweasti. Group of North Staffordshire. 

The four Upper Seal Measure seams sampled in the western part 

of the coalfield all had typical upper 34 assemblages and the 

two lower ones (3,4) contained the rather rare spore 

Schopfites dimorphue. 

(a) South Staffordshire (rig. 6) 

The part of the South Staffordshire coalfield lying to 

the south of Walsall and known as th. Black Country is largely 

worked out but it has been possible to examine a sequence of 

seams from borings sunk on the western crap of the field near 
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to Bagguidge (74,75). The Productive Coal Measures are less 

well developed than in the Cannock Chase area and many of the 

seams combine when traced southwards; thus the Benches, 

Wyrley Bottom and Old Park of Cannock Chase are represented 

by the Thick seen (4) in South Staffordshire; the Yard and 

Bass of Cannock are equivalent to the New Mine (8..10) and the 

Deep and Shallow Mines equal to the Bottom (13,111)  of South 

Staffordshire, (Mitchell and Stubblefield, 1945). Coal-bearing 

strata of the Upper similis-pu1ch Zone of Cannock Chase 

are replaced by barren red rock. of Etruria Marl facies in 

South Staffordshire. 

The Bagg.ridge sequence is therefore short and with 

few seass. The lowest seas (16) present, correlative with the 

Mealy Greys of Ca .ck Chase, has a typical Si assemblage and the 

seas, between this horicon and that of the Stinking Marine Band 

fors an SI. - 32 transition. The assemblage of the Bottom seas 

(13 9 14) 9  like its correlative the Deep of Cannock Chase, is 

particularly rich in Cirratriradites striatus. Endpsporjtes 

costatuo occurs here in seams below the marine band suggesting 

perhaps that this spore appeared at an earlier horizon in the 

nor, southerly of the central coalfields than in those to the 

north. 
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The 32 assemblage is present in only four seams 

the Lower Heathen (6) to the flying Reed (3) inclusive. 

The latter contain, high numbers of 3pinoeos2orite 

sinu1istratu,. The Brooch (2) contains occasional 33 

types and constitutes an S2 - S1 transition ions but the seams 

of the Upper siailis-pulabrg Zone, which usually have an 33 

assemblage, are not represented. 

The highest seam examined, from the Halesowen Bda, 

contained representative spores of the upper 84 assemblage 

although Schopfitee dimorphus, Cadiospora ma,gna and Triguitrite 

inusitatus were not found. 

(iii) The North Wele Coalfields. 

The sequences in the two parts of this coalfield 

are considered separately. The most northerly, that of 

Tlint.hire, is now largely worked out but the lower part of 

the succession has been obtained from Point of Ayr (22), the 

only working colliery, and from neighbouring opencast sites. 

In the Denbighshire Coalfield to the south seams have been 

sampled from the base of the measures up to an horizon (1) 

in the Erbistock Beds. Both coalfields are fully described 

in the Memoirs of the Geological survey (Wedd and others, 

1923 9  1924 9  1928) and an account of the non-marine lam.11ibranch 

zones has been published by Wood (1937). 
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The microspore assemblages in the seams of the 

North Wales coalfields have already bees described and 

published with those of Staffordshire (B. and M., 1954). 

In Flintshire no additional material has been available but 

a valuable sequence of seams from the Pen-y-Llan bore (31) 

in the Denbighshire field has helped to confirm the earlier 

conclusions which were based on the examination of samples 

from a fairly wide range of localities. 

(a) The Ylintshire Coalfield (Fig. 7) 

All of the seams available from Point of Ayr Colliery 

(22) 9  lying on the Dee Estuary, have been sampled together with two 

of the lower ooale (8,9) which were exposed in trial pits on 

prospective opencast sites (23-25)  to the south-east of the 

colliery. 

The seams examined range from the base of the Coal 

Measures up to the Three Yard seam (1) in the podi olaria Zone. 

The Little Coal of Picton (9) at the base of the series has an 

SO assemblage comparable to that of the Crabtree of North 

Staffordshire. From the Bycbton Three-quarters (8) up to the 

Durbog (3) there is an 81 - S2 transition which is consistent 

with the,  reeently discovered Mid-modiolaris Marine Band in the 

measures between the Durbog and overlying Two lard seam (2) at 

Point of Ayr Colliery, (D.Magraw, LLGeological Survey, in litt.). 
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Cirratrtradtt.s striatu is not very common at this locality 

but reaches a maximum percentage in the Bychton Three-quarters. 

The Two Yard (2) and Three Yard (1) seams from above 

the marine band contain typical 52 assemblages. 

The Byuhton Three-quarters, which has been sampled 

both at the colliery and in a trial pit at its outcrop (25)9 

occurs at approximately lOOft. below the lVchton Two Yard (7). 

In Wood (1937) this seam is shown in the Flintahire succession 

as the Queen and is placed towards the top of the lenisuloata 

Zone. Wood does not refer to any fossils collected from this 

horizon and as both of the samples examined in the present 

investigation have been found to have an Si - S2 transition 

assemblage it appears likely that this seam is a correlative 

of the Queen or W*11 and Bench of Denbighshire which occurs 

towards the base of the cozn*uni Zone. 

(b) The Denbighshir. Coalfield (rig. 8) 

In Denbighshire the Lower Coal Measures contain 

towards their bass two seams, the Aqueduct (kl) and Cbwarelau (40), 

which were sampled at their outcrop in Australia Marl Pit, near 

Trevor (32). These seams both have an 80 assemblage. About 

200ff. higher in the succession is the Queen Series of coals 

in the 2.2t Zone. These seams occurred in both the 

Whitegate (28) and Pen-y-Lia.n (31)  bores and hay* been worked 
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at several collieries. The Lower Queen (39) contains 

Lasyigatoeporitee and is considered to have an Si assemblage. 

There in apparently no workable coal at this horizon in the 

Tlintshir. sequence. Florinitsa antiguus, Cirratriraditee 

aligereni and the E2 types occur in the Queen (38) or Wall 

and Bench, and in the Upper (u.en (36) or Ruabon Yard, seams, 

and the 81 82 transition is considered to extend up to the 

Red Mine (32)  above which the ) i Marine Band has 

recently been found in Liny Main Colliery (26) workings 

(Magraw, 1954). Cirratriradites etriatue is common in the 

Ruebon Yard and in the overlying Nant seam (35) occurring at 

more or less similar horizons to the Winp.nny of North 

Staffordshire and the Deep of Cannock which also contain high 

proportions of this specie.. 

Seams from above the marine band have an undoubted 

82 assemblage. Oirratriraditf a tenuia and Endo poritse co8tatus 

are both occasionally present in the Fireclay seam (33) below 

the Marine land; this distribution is similar to that of the 

same species in South Staffordshire. The crank seam (23) 

sampled at Greaford Colliery (27) has a high percent& of 

C, tonnia such concentrations of this species are found at 

various horizons in different coalfields (cf* the yrley Yard 

of Cannock Chas.) and are thought to represent some particular 
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ecological condition. As in the case of the Wyrl.y Yard, 

which ii•e at a considerably higher level, the Crank dose 

not have this characteristic at all sampling points. 

The 83 assemblage spores appear in the Smith seam (19) 

and ama. the 82 type R.tioulatisporites mediereticulatus has 

not been seen above the Bottom Droughy (18) these two seams 

are considered to constitute an 82 - 83 transition. The 

marine band which occurs above the Bottom Droughy is believed 

to be the equivalent of the Gin Nine Marine Band of North 

Staffordshire, (Simpson, 1935). These two seams and the 

succeeding Warras (16) and John o'Gate (17) were sampled at 

Gardden Lodge Opencast Site (30) they were faulted out of the 

P.n-y-Llan boring which otherwise yielded a complete succession. 

As well as the Warras and John o' Gate the Wynnetay 

Five Feet (13) and associated seams occurring some 200 ft. 

higher in the sequence also have an 83 assemblage. In the 

Bereham Yard (9) group, a further 200 ft. higher, the lower 

sk types are present along with occasional specimens of 

Dsnsgsporitee. It is therefore thought possible that the 

horizon of the highest marine bands occurs somewhere in the 

measures separating these two groups of seams. 

A coal (8) which outcrops near to the junction of the 

Rivers Dee and Osiriog (33) was formerly thought, on account of 
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its geographical position, to iio in the Ruabon Marl; the 

seam has a lower 84 assemblage and thus do.s not compare with 

that of the Etruria Marl coals of North Staffordshire, also 

several borings have passed through the Ruabon Marl without 

yielding any trace of coal. In the Denbighshire diagram, 

therefore, the position of this seam has been queried. 

Good samples have been obtained from the P.n.yLle.n 

and other recent North Wales bores of coals occurring in the 

Coed-yr-Alit Group of the Upper Coal Measures. These seams 

have typical upper 84 assemblages including $chopfitea 

dimorphue, a spore which in North Staffordshire has only been 

observed from seams of the Etruria Marl. The occasional 

presence of a spore similar to D.neosporites annulatus in two 

of the seams was at first thought to be due to contamination 

but such isolated occurrences have since been noted elsewhere. 

A coal (1) from the Erbistook Group outcrops on the 

banks of the Dee near Marchw.il (29) and this yielded an 

assemblage comparable to that of the seams of the underlying 

Coed-yr-Alit Group. The Erbistock seam and the one sampled 

from the Keels Group of North Staffordshire however are the 

only coals in which the species Guthdrlieporites agnificus 

has been found 
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(iv) The Lancashire Coalfield. 

The compilation of a r.pr.sentative sequence for the 

Lancashire coalfield has presented certain difficulties as 

compared with other fields. 	The seam nomenclature varies 

considerably when traced laterally and the correlations are 

not always known with certainty. This is due mainly to the 

extensive faulting of the area and to the relative, thinness 

and irregularity of some seams when compared with the.e of 

the Midlands. 

The Geological Survey Memoirs on the Wigan. Manchester 

and Rossendale Antioline districts (Jones etc., 1938, Tonks etc., 

1931, Wright *to., 1927) give descriptions of the various parts 

of the coalfield and the non-marine lanellibranoh son.s defined 

and sub-soned by Wright (Manchester Memoir). Rick-ling (1927) 

has published a detailed list of shaft sections from localities 

extending across the field. In addition to the works listed 

above constant use has been made of the reports on boreholen 

by officers of H.M. Geological Survey; in the majority of 

cases the correlations inferred in these reports have been 

adhered to; the two occasions on which the naming of seams 

has been altered are indicated below. 

Borehole material has been used whenever possible in 

order to ensure the correct naming of seas.. In a previous 
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account of microspores in the Lancashire coalfield (B. and B., 

192) the sequence examined was extremely piecemeal and 

consisted of aempies from widely separated collieries. 

The deep boreholes used in the present work extend across 

the southern limit of the coalfield and include seams from the 

Upper Coal Measures down to the base of the modiolaxis Zone. 

The lower part of the sequence has been collected from a 

number of shallow bores and from colliery workings. Samples 

from the Middle Coal Measures of Burnley are excluded as they 

have not been correlated with the sequence in the main part of 

the field. Unfortunately the number of samples available 

from seams of the coamunie Zone is restricted; more work is 

necessary before these can be correlated throughout the 

coalfield. 

In Lancashire nine or ten seams occur in the lenianicata 

Zone or Lower Coal Measures and many of these have been worked 

in the Burnley Coalfield and in drift mines on the slope, of the 

Pennines. Most of the Burnley samples are of toe high rank to 

give satisfactory microspore separations but recent bores (9) 

sunk in the Rainford area near St. Helena yielded samples of 

Lower Coal Measure seams of relatively low rank which gay, very 

good separations. These seams all have an 30 assemblage. 
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No seams have been •xaai*ed, in other coalfields of 

the central group, from horizons between that of the 

Gastrioceras lietezi. Marine Band (the Crabtree of North 

Staffordshire, the Lower Mountain (58) of Lancashire) 

and the base of the Middle Coal Measures at which level spores 

of the genus Laovigato4woritys , first appear. As the base of 

the Middle Coal Measures is an horizon of doubtful 

atratigraphiosi 'value and is not associated with any marine 

incursion it was thought that the examination of coals from 

strata towards the top of the Lower Coal Measures sight indicate 

that this genus comes in at a slightly lower horizon, perhaps 

in association with Tonge's Marine Band. In the present 

investigation samples have been examined of the Cemetry (54) 

and Pasture (53) nine, which lie between Tonge's Marine Band 

and the Arley Mine (52) at the base of the Middle Coal Measure.; 

no species of Laevigatoeporites was found in these samples and so 

the appearance of the Si assemblage at the base of the Middle 

Coal Measures, also the base of the gomsunie Zone, is confirmed. 

The Arley Mine is the only seam from Lancashire to have 

an Si assemblage and the seams from between this horizon and the 

Sutton Manor (Midnodiolaria Zone) Marine Band constitute an 

Si - S2 transition. Cirratziraditee atriatus has not been found 

in great numbers in any of the seams considered; it in common 
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in the Padihaz Eleven Feet in the Burnley area and in the 

Reform of Poynton, lying to the north and south respectively 

of the main part of the coalfield, but unfortunately these 

seams have not been correlated. 

The nomenclature of the seams between the Sutton 

Manor and Dukinfield Marine Bands varies; the synonyms 

occurring in the sample lists given in the appendix (pp.x-xiii) 

may be identified by referring to the numbers which are 

reproduced beside each coal horizon on the diagram (Fig.9). 

Thus the Pemberton Five Feet 35) and Biokershaw Seven Feet (36) 

are known as the Higher and Lower Florida seams in the western 

part of the field and as the Black and White Mines in the east. 

The Stone Dolph (23), Binn (24), Crombeuke (26), Brassey (28) 

and Rams (30) are called the Top mci Yard (23),  Inc. Deep 

Yard (24) 9  Inc* Your Feet (26) 9  moe Seven Feet and ma. 

Furnace (30) respectively in the Wigan area. Radley (17)9 

New Jet Amber (19) and Pottery (20) are name, usually 

restricted to the Manchester coalfield; coals occurring at 

comparable horizons in other parts of the field are generally 

of no practical significance and are therefore not named. 

As a result of the detailed examination of spore 

distribution in seam sub-section. the Crombouke and Brassy 

(Shuttle and Croabouke' of the Prestwich bores) have been 
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r.—correlated in the £1/18 B.H. and at Bradford Colliery (21) 9  

(B. and M., in the press). The amended correlation has been 

used in the construction of the diagram (Tig.9). The appendix 

nomenclature is, however, that of Pools and Whiteman (1954) 

whose correlation of other coal horizons in the Manchester 

coalfield is accepted and used her.. The correlation of seams 

occurring at similar horizons in the St. Helen's part of the 

coalfield has also been slightly altered. The naming of the 

seams in the appendix (pp.x-.xiii) is that of Trotter (1932) 

whilst the horizon numbering represents the amended correlation. 

The alterations concern the Cronbouke and Earthy Delf seams in 

the Burtonwood bore (13)9 otherwise the correlations given by 

Trotter have been adhered to. 

The 33 assemblage spores first appear at about the 

level of the Pottery (20). Reticulatistorites nsdiareticulatus 

is very rare above the Dian (24) but has been found in the seam 

(16) immediately underlying the Di1r{Rfi.1d Mann. Band. A 

queried R. aiediaretiou3atus was noted in the Parker Mine (15) 

above the marine band; this would be comparable to the 

distribution of the same spore in Cannock Chase where it is 

very occasionally found in the Wyrley Yard at an approately 

equivalent horizon. 
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The only workable coal to have an 83 assemblage is 

the Woreley Tour Test (10). The top of the zone containing 

this assemblage cannot be clearly defined as no coals have 

been sampled from between the Prestwich Top and Lower Sankey 

Marine Bands which are the  two highest marine horizons in the 

Coal Measures. 
hi .h . r 

The next seams/in the succession, known an the 

Bradford Sine., contain sk assemblage spores. These seams 

(3-6) hay, been correlated with those of the Black Band Group 

in North Staffordshire (Kidaton, 1905) on account of the 

similarity of their respective floras. The seams of the 

Bradford Group of Lancashire have spore assemblages similar to 

those of the Black Band Series but an unexpected occurrence in 

the Lancashire field is the presence of D.naosporitss solarij 

so high in the succession. A further peculiarity is that 

D, solarts occurs only in sample. from Bradford Colliery (al) 

and not in tose from the Prestwich bores (19,20) situated a 

few miles to the north-west. Since the presence of the 64 

type Torispora sscuris precludes any suggestion of =is-

correlation it can be inferred that the plant producing 

D. solarls persisted in the Bradford area after it had become 

rare or extinct in the surrounding and more southerly districts. 

It is of interest that the Bradford Colliery sequence is very 
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rich in coal of dominantly Denaoaporite*-rich durain. 

Cronton Colliery (10) in the St. Helene area and Point of 

Ayr in Flintehire are others similarly rich in dull coal. 

Furthermore the Bradford Upper Furnace seam (30), occurring 

towards the base of the Lower siaiii.'pu1chrp Zen., has an 

assemblage complicated by the presence of large numbers of 

Cirratriradites t.nuis and examination of the seam by 

sub-sections (B. and 14. 9  in the press) related this spore to 

certain dull bands of coal which could not be traced laterally 

to seams in adjacent collieries. 

In other coalfields considered there are few 

Densosporites types above the horizon at which the lower sk 

spores appear, ie* at the top of the upper Bimilis-Dulchra 

Zone. North Staffordshire and Lancashire are the only two 

coalfields of the central group which have a typical Coal 

Measure faaies in this part of the Upper Coal Measures; in 

the Midlands the same horizons are represented by beds of 

Etruria Marl faciøa. In North Staffordshire the base of the 

lower A assemblage was drawn at the Chalkey Mine level before 

the coals of the Bradford Series of Lancashire were investigated 

and the fact that this series has an S3 - s4 transition 

assemblage does not necessarily indicate that it is of greater 

age than the Chalkey Mine; it in rather an indication that 
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the limit drawn at that level between the 83 84 transition 

and the lower 84 assemblage is not entirely reliable, 

depending as it does on a group of spores known to be 'facies 

fossils , . 

The scans (1,2) from the tenuis Zone were obtained 

from a boring (12) in the south-western part of the coalfield 

and these have typical. upper &k assemblages. Schopfitea 

dinorphus is confined to a sean (2) in the Lower Group of 

the Upper Coal Measures (Trotter, 192). The spores in these 

coals were somewhat difficult to separate and were found not 

to be so plentiful as in the equivalent coals in the Midland 

Coalfields. 

(v) The Shropshire Coalfield*. 

Of the three Shropshire coalfields, Shrewsbury, 

Coalbz'ookdale and Forest of Wyre, only the two latter are now 

being worked. Borehole sequences have been examined from 

Lilleshall (71) and Madelsy (72) in Caalbrookda]e, and from 

Alveley (73) in Forest of Wyre. In both areas the sequence is 

Interrupted by the Symon unconforaity with the Productive 

Measures below and the Coalport or Kighley Beds of the Upper 

Coal Measures above. A short account of the geology of these 

coalfield* is given by Mitchell in Truenan (1954). 
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(a) coalbrookdal. (Fig.10) 

The borings at Lilleshali and )4adele7 each cover the 

whole sequence,  of seams but the coals are thinner and often 

missing at Lilleehall in the northern part of the field. 

The correlation adopted between the two bores is that given 

by the Geological. Survey (in borehole reports). 

Generally the ioweSt seam found in Coalbrookd.alo is 

the Lancashire Ladies (28) but in the Mad.ley No. 1 bore (72) 

a 2ft. 71n. seam (29) was encountered 43ft. below that horizon. 

The assemblage of this unknown seam (29) has been queried as SO; 

it has, in addition to the usual 80 types, occasional specimens of 

Reticulatieporites ntediareticulgtus and Endoporitss app. which 

generally occur in the 81 - 82 transition assemblage. It is 

likely that if the sample were contaminated th.re would also be 

odd specimens of Laev.atosporites, which is usually common in 

seams containing the other two .peci•s, but this is not the case. 

The Lancashire Ladies seam has a typical Si assemblage 

with species of LaevigatogRorites and with no 82 type.. The 

81 82 transition extends from the Lower Big Flint seam (26) up 

to the Stinking Mine (18) below the P.nnyetone Marine Band. 

Cirratriraditea etriatus is particularly common in the Beet, 

Randle and Clod (combined) seam (24). C. aligerens, a type 

characteristic of the 81 82 assemblage, is rare. 
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The 82 aae.mblage is found in seams up to the 

Blackstone Marine Band at which horizon the 83 types first 

appear. The 83 assemblage proper is not present as the 

Chance Pennystone Marine Band and succeeding measures (not 

shown in 71g. 10) are out out by the Symon unconformity in the 

sequences examined. 

Your seams (1-4) from the Coalport Beds have upper 

Bk assemblages comparable with these of the Newcastle and 

Kalesowsn Bed. of Staffordshire. 	SchoDfit.a dimorph, 

is present in the two higher seams (1 9 2). 

(b) Forest of Wyre (Fig-11) 

The sequence in this coalfield is divided into the 

Uighley and Kinlet Bds lying respectively above and below the 

Symon unconformity. The Alveley bore (73) went down to three 

seam, below the Stinking Maria. Band which is the equivalent of 

the Pennyston. Marine Band of Coalbrookdale and of the 

Mid-nodio]arj, band elsewhere. The three lowest seams (19-21) 

have an 81 82 transition assemblage but Cirz'atriradites 

alictrons and C. stdatus were not seen. C. tenuis and 

Endospopit,s sostatua are both present in the lowest seam 

examined (al) which distribution is comparable to that of the 

same specie, in South Staffordshire. 

M 
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The only named seam in the succession is the  liighley 

Brooch (10) which marks the top of the sone having an 82 

assemblage; Retioulatieporitea aediareticulatus is present 

In the next two seams above (899) and these seams constitute 

an 82 - S3 transition. 

The identity of the marine band occurring some lZOft. 

above the liigbley Brooch is not certain and the evidence of the 

spor.a is not very helpful; the seams concerned are only a few 

inches thick and it would be rash to draw conclusions from their 

spore assemblages. The seam (7) below the marine band does 

not contain 2aticulatisporites mediareticulatus and the seam (6) 

above has a fairly high percentage of Triguitritsa sculptilie; 

theee facts suggest a higher level than the Charles Marine Band 

of Cannock Chase* In Lancashire, on the other hand, 

R. mediarsticulatuc is frequently missing from the seams below 

the equivalent Dukinfield Marine Band. It is unfortunate that 

the seams associated with the Chance Pennystome Marine Band of 

Coalbrookdale are not available for comparison, for until they 

are no definite comparison is possible. 

The seams sampled from the Eighl.y Bed. (1-4) have 

upper 84 assemblage.. Sohopfit.s dimorphug is confined to the 

two lower seams (3,4) but La.vigtoaporit.s obsourus and 

Gravieporites ephaeru were not observed. 
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(ii) The Warwickahir. Coalfield (Tig.12) 

The geology of the Warwickahiro coalfield has been 

described in detail by Mitchell and Stubblefield (1942); a 

shorter account is given by Mitchell in Truman (1954). 

Practically the whole of the exposed part of the 

coalfield consists of Upper Coal Measures but no scans have 

been sampled from strata higher than the siailis-pulchre. Zone. 

The longest acqu.nae is that from the Aaington Hall bore (78) 

in the north of the area where seams from above the Nuneaton 

Marine Band to below the Stanhope (33) were obtained. An in 

South Staffordshire there is a thinning of the measures when 

traced southwards and the coals of the lower part of the 

sinili5-Dulch?a Zeus combine to form the Warwickshire Thick 

coal (5..16), parts of which were examined from Kingsbury (79) 

and Coventry (81) Collieries. All of the seams from the Two 

Yard (5) down to the Seven Feet (21) were sampled at Ansley 

Hall drift mine (80) in the eastern part of the coalfield. 

The BoLohall (77) and Statfold (76) bores  in the northern part 

of the area provided seams from the Lower Coal Measures and 

Millstone Grit respectively. 

The two seams (36 937) from Statfold and those from 

below the Stankepe coal in the Amington 11 bore all have an 

80 .as.blag. • The Stanhope (33) end Stumpy (32) seams each 
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contain Laevigatoeporitep and Florinites cntiguu; the 

presence of Cirratriradit.o alixerens in the Stumpy suggests that 

further search might show evidence of an Si - 82 transition but 

until this is found both seams are placed in a zone having an 

81 assemblage. 

The Bench (31)  is the first important seam in 

Warwickshire and it in the lowest horizon at which the 82 types 

have been noted. This coal and the lower leaf of the overlying 

Double (29,30)  like seams from similar horizons in North Wales 

and Staffordshire, are remarkable for their high numbers of 

Cirratriradit s striatus. Seams between this level and the 

Seven Feet Marine Band all have an 81 - 82 transition assemblage. 

Co tenuis and Endoeporites costatu are both present in some 

seams from below the marine band as in other of the more 

southerly fields examined. 

The Sd assemblage group is largely composed of seams 

rich in PeAgosipolltoo ,  which combine to form the Warwickshire 

Thick (5-16).  Comparative studies of the component seams 

(Two Yard, Bare, Ryder, Eli and Nine Feet) from the localities 

listed above have tended to confirm the view of the officers 

of the Coal Survey Laboratory, Birmingham, that the High Main 

seam (18) Join. the Nine Feet (14..16) to form part of the Thick 

coal. As in South Staffordshire as increase in the proportions 

of Spiomosporitee epinuliatratus in the lower •imilis-puiohra 
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Zone is obscured by the high numbers of Denaosporitep present. 

Very occasional specimens of the 83 types occur in 

the this seam (2) below the Nuneaton Marine Band and the only 

seam to be sampled from above this horizon contains an 83 

assemblage also. 

Vi. DISTRIBUTION 07 MICROSPORES IN THE BRITISH COALFIELDS 

The succession of microspore assemblages in the 

coalfields lying to the west of the Pennin.s has been outlined 

in the previous section. The changes from one microspore 

assemblage to another corresond broadly to the changes taking 

place in the non-marine lam.11ibranch succession. The lowest 

assemblage, SO, has been found in coals of the l.ni8ulcata Zone 

and in the Millstone Grit coals of North Staffordshire which, 

however, have not been investigated in detail. The Si 

assemblage is generally confined to the lowest seam of the 

ao*aun&s Zen.; most coals between this horizon and the 

Mid-modiolaris *arine Band contain occasional specimens of the 

82 assemblage spores and so constitute an 81 - £2 transition 

zone. The 82 assemblage is present in seams from between the 

Mid-go4iollds Marine Band and the manne band at the top of the 

Lower aiailis-pulohr1 Zen.. The 83 assemblage types appear at 

slightly varying levels in the seams below the top of the Lower 

8imilis-2pUlchra Zone and the assemblage in present from that 
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level up to the marine band occurring at the baae of the 

phillipaii zone. Lower 84 assemblage types are present in 

the coal immediately below this marine band, which is the 

highest one in the Coal Measure succession. 	An 83 - 84 

transition occurs from the marine band up to the Chalkey Mine 

level of North Staffordshire; this latter horizon is that at 

which Dix (193191933)  placed the base of the Staffordian floral 

division. The upper 84 assemblage has been found in all coals 

of tenui. Zone e.ge and also in seams which occur in the Etruria 

Marl of North Staffordshire. 

Slight variations have been found in the ranges of 

certain spores; Endosporitea costatue and Cirratriradit.n tenuis 

generally appear at about the top of the nodiolaria Zone in the 

northern fields but in the Midlands they are frequently present 

in seams below the Mid-aediolarie_Marine Band; Reticulatisporit,n 

a.diareticulatus is rare in the higher part of the Lower 

iailiju1chra Zone in Lancashire but in the Midlands it has 

occasionally been found in a seam at the base of the Upper 

siailie-pulohra Zone. 

It in possible to compare the microspore distributions 

given with those found by workers in other British Coalfields. 

Knox (1942,191+6) has described microspore assemblages from the 

Productive Coal Measures of the life and Central Coalfields of 
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Scotland. The presence is noted of Cirratriraditea aliger.ns 

(A?) and Schulnoapora ovate (61) in coals of the pseudorobusta 

Zone (part of the coainunie Zone) and in the lower part of the 

modiolaris Zone. The type. Endoaporitee app. (Ci), 

Retioulatieporit.. aediareticulatus (72) and R. tortuoaus (Gi) 

are first recorded from coals immediately below the bass of the 

modiolaris Zone. It seems probable, therefore, that the 

assemblages Si and 22 9  with a transition son., are present in 

the Scottish Productive Coal Measures. In a publication on 

the Limestone Coals of Fit. (1948) Knox draws attention to the 

absence of spores of the genus La.vigatoaporites (Bl) from the 

Lower Carboniferous seams and to the presence in them of 

Schuizoapora ovata (6K). The distribution of the same types 

in the lowest seams of the coalfields surveyed in the present 

investigations is in accordance with these result.. 

The miorofloral successions in the South Wales, 

Forest of Dean, Bristol and Somerset, and Kent coalfields have 

been studied by LW.Williams who has recorded the distributions 

of many spore species including most of those cited in the 

present work (in iitt.). 

The seam, below the A.n Marine Band in South W.l.s 

i.e. the Mid'.modiolaris Zone Marine Band, have an assemblage 

with Laevigatosporites, Florinites antiguus, Cirratriraditea 

and C. a]igerens, similar to the Si - S2 transition; 
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EndoaDorite. globiformie (included in EndoeDoritea spp in the 

present work) and Reticulatisporites tortuosus do not however 

appear below the marine band. C. tenuis and F. millotti 

occur in the seam immediately above the main, band - in 

the west Pennines coalfields C. tonuis
,
appears sometimes 

below and sometimes above the marine band and F. aillotti is 

confined to the 62 - 63 transition and higher horizons. 

The 63 types Reticulatisporitee magnus, Triguitrites 

.culptilin and Densoeporitee solaria corns in above the C.fn Coed 

Main. Band, i.e. that at the top of the Lower aimilis-pulchra. 

Zone, as compared with their appearance below that horizon in 

the central coalfields, whereas R. mediareticulatus is present 

up to an horizon between the C.fn Coed and Cia Gorse (top of 

the Upper •imilie-pulchra Zone) Marine Bands and, in one instance, 

up to the latter marine horizon. This occurrence of 

R. mediareticulatus at comparatively high horizons in South 

Wales is perhaps a continuation of the trend noted in the 

central coalfields. 

Of the ak assemblage types, which appear immediately 

below the top of the phillipaii Zone in the central coalfields, 

Microrsticulatiaporitea feneatratus occurs in the seam below the 

lower of the Gin Gorse Marine Bands i.e. at a slightly lower 

horizon, and Toriapora securis in a seam at the base of the 
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phillipsii Zone i.e. at a rather higher level. M. cuaesitus, 

in contrast to its appearance at the top of the Upper 

aimiLta-Dulchra Zone in the Midland coalfields, is present below 

the baas of that son* in South Wales, but the M. quaasitup 

used in the present work is allied to N. feneatratus whereas 

the N. guaesitus of Williams is probably derived from 

Reticulati.poritea cf. tortuosue. (S.. B. and W., 1954). 

Densoapprites and Retiou -14ktisporitom magnus disappear 

a short distance above the baas of the phillipsii Zone in South 

Wale., as in the central English coalfields, and, as in North 

Wales, Staffordshire and Shropshire, speciea of the genus 

Donsoo-poritog are occasionally present in coals of tenuis Zone 

age. There is no occurrence of D. eolaris in the upper part 

of the phillipsii Zone in South Wales to compare with that in the 

Bradford Series of Lancashire; there are, however, few coals 

In this part of the South Wales succession. 

The higher coals in South Wales contain typical upper 

Bk assemblage spores but Cadioaporp magna is apparently not 

present and Florinitea antiguus and Spinososporites •pinulistratus 

are more coon in these coals than in those of comparable age 

In the central fields. 

The distribution of microspores then in broadly 

comparable in the two areas; the difference. tend to affect the 
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positions of the transition zones rather than Of the assemblages 

themselves. There does not seem to be any pattern in the 

variations - some species occur earlier in South Wales 

(Florinites ajUotti and perhaps Microreticulatisporitea guassitus) 

whereas others appear at a later stage (Reticulatisporite; 

tortuosust Endosporitea globiforais and the 33 types). 

In the south of England most of the sequences of 

coals on which microspore work has been carried out are of 

tenuis Zone age and younger, whereas in the central coalfields 

little has been done on coals of this age and, consequently 

detailed comparisons are not possible. It is interesting to 

note, however, that the species characterising the Newcastle - 

Halesown Beds of the Midlands are also present in the equivalent 

tenuis Zone coals in strata of different facies in the south. 

Vii. COMPARISON OF MICROSPORE DISTRIBUTION IN BRITAIN, EUROPE 
AND NORTH AMERICA. 

Until recent years comparison of microspore 

distributions in Great Britain, Europe and North America was 

difficult on account of the numerous local divisions of the 

Upper Carboniferous strata and of the various classifications 

used for the aicrosporea themselves. The publication of 

Schopf, Wilson and Bentall's synopsis of Palaeozoic spores in 

1944 and the subsequent adoption of a modified form of the 
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noa.nclature in this country (Knox, 1950)  facilitated 

comparison with the North American miarofloras. Jsngman.' 

(1952) division of the Coal Measures into Westphalian A-E and 

the definition of the son.s in both Europe and North America 

has enabled broad comparisons of the ranges of spores to be made. 

The most detailed record of microspore distribution 

in the United States is given by Kosanke in his account of the 

Pennsylvanian spores of Illinois (1950).  The limits of 

Westphalian A given in this paper are at variance with those 

given at Heerlen (Cross and Sch.mel, 1951) but if the latter 

correlation is taken there is a considerable similarity among 

the ranges of several genera in Britain and America. Koeanki 

deals with four groups of measures - Caseyville, Tradewater, 

Carbondale and McL.ansborough which Cross and Schemel 

correlate broadly with the Westphalian A, B, C. and Westphalian D 

and Stephanian respectively. 	This sequence therefor, corresponds 

with our Lower, Middle and Upper Coal Measures and with higher 

parts of the a.qu.noe which are unr.pra..nted in Britain. The 

two main features of distribution in this country the 

appearance of Lasvigatoaporitee in Vdostphallan A and the virtual 

disappearance of Densosporitea just above the base of 

Westphalian C - are paralled in Illinois. Other points of 

similarity are the absence of Schuizospora above Westphalian A, 
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the restriction of Schopfitea, Cadioaora and La.yigatoaporites 

obscurun to higher parts of the sequence and the appearance 

of Florinit.s entiguue towards the top of Westphalian A. 

Raistrick.ia rubida, the occurrence of which is not noted 

separately in the appendix tables but which is present in the 

Black Band Group of North Staffordshire and in the Bradford 

Series of Lancashire, is also restricted to Westphalian C in 

Illinois. There are several differences in the distribution 

of species: Microretioulatisporites feneatrptus, M. gua.aitu. 

and N. sulcatue all occur in Westphalian B in Illinois whereas 

they usually appear in Westphalian C in the British Coal 

Measure.; Cirratriradite difformi., perhaps conspecific with 

C. aligerene, in found only in the lower part of Westphalian B 

of Illinois in contrast to its occurrence in the British 

Westphalian A. 

Cross and Scheme]. (be. cit.) compare the rang.. of 

Laevigato.porites, Ijcospora and Densoaporites in the Western 

Interior, Eastern Interior and Appalachian basins of North 

America. In each district Leevigatoeporitee, although present 

in the Mississippian (Lower Carboniferous) becomes extremely 

rare in the Nanurian and lower Westphalian A and becomes common 

only towards the top of Westphalian A. D.naoaporites disappears 

at a uniform level above the base of Westphalian C. There are 
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no coals sufficiently high in the sequence in Britain to make 

comparison possible with the upper limits of Iyooepora and 

Laevigatospprit.e which occur in the highest Westphalian and 

St.pkanian respectively of North America. 

Recently * more co*pr.hensive description of Palaeozoic 

spore genera in America has been given by Hoffmeister, Staplin 

and Malloy (195)  who have adopted, with modifications, the 

spore classification of Potonit and Kremp (1955). In this work 

the approximate distribution of 44 microspore genera are given 

for the whole of the American Carboniferous; there is also a 

useful summary of pr.-Carbonif.roue spore occurrences with 

reference to the Devonian of Russia, Spitsbergen and America. 

Derry (1937) found Laevigatoaporites in the Pennington Seam of 

Tennessee (Mississippian) but this is the only noted occurrence 

of the genus below the Pennsylvanian. In the tables appended 

to the paper (H., Be and M, lee. cit.) the lower limit  of the 

genus Liievigatospori tea is given as lower Westphalial. The 

upper limit of Deneoaporit.s is the same as that given elsewhere 

but it has a queried and isolated occurrence in the Stephanian. 

The scope of the work is too broad for detailed comparisons to 

be made within the Westphalian but in addition to the 

similarities in the distribution of Laevigptoeporitee and 

Dsnsosporites it is noted that Schulsospora is restricted to the 
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Mississippian and Lower Pennsylvanian; this genus has also 

been recorded from the Lower Carboniferous of Russia. (Luber 

and Waits, 1938). 

Spores present in the Namurian and Westphalian A of 

the Weatoberachlesi.ohen and Mahriach-Ostrau regions of 

Germany have been described by Horst (1955) who uses the 

Potonig and Kreap system of nomenclature. In the 

Weatoberachl.eieohen district, where the Eruichnuer and 

Porubaer Bed. of Naniurian A and the Muldengrupp. of Westphalian A 

are represented, the main point of interest is the presence of 

LaeyiKatoaporites ep. and Dictyotrilet.s biretioulatus 

(R.ticulatiporit.a a.diareticulatua)  in the Westphalian A and 

the top of the Nazurian A whereas each of these appears towards 

the top of Westphalian A in Britain. A specie. of Schulsospora 

was found by Horst to be confined to the Namurian. In the 

M.hrisoh—Ostrau region the Satt.lgrupp. (Namurian B) occurs 

between Nauiurian A and Westphalia* A and here D. bireticulatue 

is rare and Laevigatosporites absent. This distribution of 

Laevigatosporites thus corresponds to that given by Schemel and 

Cross (loc. cit.) for North America; the presence of the genus 

in the Mississippian however is not confirmed by Noffmsister, 

Staplin and Malloy., 
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Comparative studies of aicrospore distribution in 

the Ruhr and Saar coalfields have recently been carried out 

by BhardwaJ and Kremp (1955). This eappl.nents the 

stratigraphical data is the paper outlining the spore 

classification devised by Potonig and Cramp (1954) in which the 

approzate li4ta for each genus are given. Much recent 

information is missing from these tables which include data from 

Europe, America and Russia, but there is a certain similarity 

in the generic distributions already discussed. 

romp, in Bhardwaj and Kramp (1955)9  has divided the 

W.atphalian B of the Ruhr into six son.s and the Westphalian C 

into two, using only species of Ijooapora, D.nsoeorit.. and 

Anulatisporit.u. Comparisons in Britain are impossible until 

similar species are identified here. 

Bhardwaj (loc. cit.) has divided the upper part of 

the Westphalian and the St.phanian of the Saar into four zones - 

the Deneosorit,1I (W.atphalian 0), Toriapor (Westphalian D), 

Triguitrite (st.phanian A and B) and IjcoaDor (Stephanian c) 

Zones. If the Wsstphalia* C D boundary is taken according to 

GuthUrl, as alternatively shown in Bhardwaj' s diagram, then the 

limit between the Dnaosporitss - Toriapora Zones occurs below 

the base of Westphalian D, which is more comparable with the 

distribution of these genera in the British Coal Measures. 
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BkardwaJ shows no overlap between his sonic, whereas in 

Britain there is a e.nsid.r'.bl* group of seen8 oontainisg 

both 	 end 	 ($3 = $4 transition). 

The 	 ions contains MiazaretLcu]atisporites feagetratu a g  

M. a..itu and Trigaitrites ac3DtJ]ip which compares with 

the lacer $4 assemblage* 

Bhardwaj has proposed that the Junction of his 

and Torlepore.
, 
 Zones be taken into consideration 

in the definition of the estpha1ian C • Westphalian D boindary. 

In Britain however, as indicated above, there is a considerable 

thiokaess of strata in which both genera are pri..nt, and, 

unfortunat.1 • the range of ftgg.0jM0EitS4 warts. (if. the Black 

Bend Sertos of north Staffordshire and the Bradford Group of 

Lancashire.) 

VU]. COMPARISON 01 TU PALAE0IT0LOICAL AND I4ICBO1PO1I 
SVB.DIYISIOI$ 07 TIE UPPER CARBO$It1U8. 

Narini bands serve as the seat constant sad valuable 

weaker borisons in the Coal Measures of Groat Britain. The 

occurrence,  of the seam, bands affects both the plant and 

soa..aarin. fauna distributions; in all published soning seheses 

of the Vpp' Cazboaifuous, with the exoeption of that of Zidaton 

(1894), mm at least of the dividing lines have been drawn at 

win. hori*oua. 
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Although the marine bands at the middle of the 

aodiolarLs Zone, at the top of the Lower similie-pulphra 

Zone and at the base of the phillip8ii Zone are all 

associated with the incoming of spore assemblage. (32 9  33 

and lower 34 respectively), there is no sharp break in the 

spore sequence; on each occasion the incoming species are 

present considerably in advance of the marine band and at the 

two higher horizons the types characterising the underlying 

assemblages persist above the marine level. This conforms 

with Jougmans' (1952) statement that the species representing 

the Westphalian A flora of north-western Europe are never found 

above the Catherina Nivemu (mid-ntodiolari.) Marine Band whereas 

similar suites of plants are frequently found above and below 

the relatively more important Mgir Marine Band (the top of the 

Lower eiailis-pulchra Zone) which separate. Westphalian B and 

Wietphalian C on the continent. 

The earliest sub-division of the Coal Measures of 

Great Britain was made by Kidaton (1894) on the basis of plant 

distribution. Although this system was discredited by reason 

of the mis-naming of the Productive Coal Measures of Scotland 

as Lanarkian and of the transference of the higher divisions 

from the type area of North Staffordshire, where they were said 

to have a lithological basis, to South Wales, it still remain. 
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a broadly servic.able zoning scheme in the central coalfields 

of England. The Radatoakian strata are not considered hire, 

but the Lenarkian, Torkian and Staffordian are represented 

by the mioroepor. assemblages SO, 51-3 and s4 (the bass of 

the Staffordian in North Staffordshire was altered from the 

Bassey to the Chalkey Mine by Dix, 1931).  Generally the 

limits of these three divisions of Kidstom are defined by the 

incoming of Lasvigatosporites at the base of the Torkian and 

by the practical disappearance of Denso8porites at the base of 

the Staffordian. 

North Staffordshire is the only coalfield of the 

group considered here which is discussed in Dix's work on the 

sequence of Upper Carboniferous floras (1933). Apart from the 

base of the Millstone Grit (Flora A) her description is confined 

to strata of the Upper Coal Mea.ure.s Flora G is present from 

the Chalkey Mine up to the top of the Black Band Group 

(corresponding with the lower 84 aas.mblags)s material from the 

Etruria Marl is limited but the overlying Newoaetl.-und.r-Lyn. 

Beds are considered to have a Flora H (corresponding to the 

upper 54 assemblage). The lower floras can only be 

distinguished by comparison with those of South W.1.s where the 

full sequence was described. The base of Flora 7 9  presumably 

present in the measures below the Chalky Mine in North 
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Staffordshire, is drawn at an horizon somewhat lower than 

the top of the Lower mimi1ij.pulohrp Zone i.e. perhaps at the 

base of the 82 83 transition, flora E extends down to an 

horizon towards the top of the aodiolaris Zone which is not of 

particular significance in the microspor. sequence. The 

lower limit of flora D occurs in the coamunia Zone, in the 

31 - 32 transition, and Flora C include, the lower part of 

the cosmuni. Zone, all of the lenisuloata Zone and the top of 

the Millstone Grit. Thus Din's flora, do not coincide 

markedly with the microspore assemblage.. If Flora C is taken 

as 80 9  Flora D as 81, Flora E as 82 and Flora F as 83 it can  

be seen that the spore assemblages generally appear in advance 

of the floras. However, as it has been shown that the spore 

assemblage. of South Wales are slightly different from those of 

the central coalfields it is perhaps inappropriate to make such 

comparison.. 

Jongaans' floral division of the Coal Measure. into 

Westphalian A - D has been accepted by the 1ni Oorn 

of Carboniferous Stratigraphy at Heerlen (1951). According to 

Trueaan (1946) Westphalian A extend, from the base of the 

measures up to the Mid-modiolaria Marine Band; Westphalian B 

from that horizon to the marine band at the top of the Lower 

eiailis-pulohra Zone and Westphalian C from there to an horizon 
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rather lower than the base of the t.nui. Zone. As was 

indicated in connection with the marine bands, the junction 
cnciI 

of the Westphalian A - B and C D/with those of the spore 

assemblages Si - 82 and $2 - S3. Jongmana (1952) not.. 

that 'the Westphalian B begins where the typical forms of A 

no longer persist' i.e, at the lower marine horizon, and this 

applies also to the Si - S2 assemblage.. Westphalian D 

coincides with the zone containing seams with an upper s4 

assemblage excepting where coals of Etruria Marl age have been 

sampled, in which case the upper 84 limit has to be drawn at a 

lower level than that of Westphalian D. 

It is interesting to find that the limit, of the 

microspore assemblage., as defined in the present work, can be 

arrived at by combining the limits of Kideton' s Lanarkian, 

lorkian and Staff ordian divisions and of Jongmens' Westphalian 

A, B e  C and D. 

The limits of the microspore assemblages have already 

been defined in terms of the non-marine lanellibranch 

succession (section Vi, p.55).  Briefly, assemblage SO 

coincides with the lenisulcate, Zone; Si and the Si - $2 

transition with the coamunie Zone and the lower part of the 

modioiari. Zone; 82 and the 32 - S3 transition with the upper 

part of the nodiolaris Zone and the Lower similis-pulchra Zone; 
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83 with the Upper aiailia-pu1ch Zone; the $3 - sk transition 

and the lower 84 assemblage with the pillipsii Zone and upper 

84 with the tennis Zone (plus the Etruria Marl of North 

Staffordshire). 

The similarity in the distributions of miorospores 

and non-marine laaellibranchs is largely due to the fact that 

both are affected by periodic marine incursion.; thus, during 

the non-marine interphaeee edaphic conditions became favourable 

to both plants and non-marine lamellibranche and they are 

brought into an apparent relationship with one another. 

It in recognised that the zones containing the spore 

assemblages are, as Trueman (1946) has remarked concerning the 

non-marine laaellibbanoh zones, dependant'mainly on the entry of new 

forms and the disappearance of earlier groups. They are not 

primarily based on evolutionary changes occurring within the 

genera.' It is for this reason that attention has been 

restricted in the course of the present work to easily 

distinguishable types. Further detailed examination of 

microspore assemblages may enable a more precise definition of 

zones to be drawn on the basis of the distribution of as yet 

undesoribed species; before this can be done, however, it will 

be necessary to define the groups of spores which are associated 
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with the various facies of the Coal Measures swamps and 

to distinguish between spores whose prasenos is d.p.ndant 

on ecological conditions and those due to evolutionary 

changes. 

IX. SUMMARY. 

1. 	The distributions of fifty ilioroepores have been 

examined in sequences of seams from the Coal Measures of 

Staffordshire, North Wales, Lancashire, Shropshire and 

Warwickshire. 

20 	 Six spore assemblages have been described and named 

80 1  al l  82 9  S3,  lower 84 and upper 84. 

3. 	The stratigraphioal limits, in terms of non-marine 

lamallibranch sense, of the assemblages are as follows s- 

80 - in coals of the lenisucata Zone. 

Si - in coals from the bass of the communis Zone to 

the Mid-modiolai& Zone Marine Band. 

82 - in coals from the Mid-moliolarie Marine Band to 

the top of the lower part of the similis-Dulchrg 

Zone. 

83 - in coals of the upper part of the siailis-pulchra 

Zone. 

Lower 84 - in coals of the phillipeii Zone. 

Upper 84 - in coals of the tenuia Zone and in coals occurring 

in the Etruria Marl Group of North Staffordshire. 
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4. 	Thr.e of the microsporo man.s are underlain by groups 

of seams having .e..mblages of a transitional nature t-  

the Sl.S2 transition occurs in seams below the Mid-modiolaris 

Marine Band, in most cases only the lowest seam of the .2!t 

Zone having an Si assemblage; the 82 - 83 transition occurs in 

seams just below the marine band marking the top of the Lower 

aimilie-pulchrg Zone; the 83 84 transition is present in the 

seam below the marine band at the base of the phillipsii Zene 

and in North Staffordshire, where this part of the s.quence is 

most complete, extends to the Chal.key Mine where Dix has placed 

the base of the Staffordian. In Lancashire the transition 

assemblage is also present in some of the coals of the Bradford 

Series which occur in the upper part of the phillipsii Zone. 

50 	 The microspore distribution, have been compared with 

tho.e described from the coalfields of Scotland, South Wales, 

Southern England, North America and Germany. A broad similarity 

among these distributions has been noted. 

6. 	Comparisons have been drawn between microspore 

distributions in the Coal Measures and the distributions of 

plants and non-marine lamellibranch.. 
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Xli. EXPLANATION OF FIGURES. 

Fig. 1. Fossil aicrospor... Magnification x 500. Facing page 1 1 . 

Dsnaoeporitse annulatue (Loose) S.,W. & Be 

D. indignabundue (Loose) S.,W. & Be 

Spinoeosporit.a apinulistratus (Loose) Knox. 

Cirratriradit.s atriatus Knox. 

Sohuizospora ovata (Balm.) 

Laevigatoeporitea d.emoinenaie (Wilson & Co.) S,,W. & B. 

Florinites antiguue Schopf. 

Be Retioulatisporites mediareticulatus Ibrahim. 

Pityosporitea w.atphal.uaia Williams. 

Cirratrira&ites aligerena Knox. 

Florinites millotti Butterworth & Williams 

Cirratriraditss tsnuia (Loose) S.,W. & B. 

Triguitritea acuiptilis Balm.. 

Endoaporites globiformia (Ibr.) S,W. & B. 

D.nsosporites solaria Balms 

R.ticulati.porit.. tortuosus Balme. 

Fig. 2. Fossil microsporee. Magnification x 500. Facing page 1t. 

R.tioulatisporites magnus Butterworth & Williams 

Microreticulatisporitss guassitus (Kosanks) B.& W. 

N. f.n.atratus (Kosanke) B.& W. 

Endoaporitea coatatus Balm• 



Fig. 2 Continued 

Torispora scuris Balmi 

Microreticu1atiporitse sulcatus (Kosank.) 

Levigatoaporitss obecurus Kosanks 

Cadiospora magnue Kosanks 

Laovigatoaporit.e pss*dothisseenii Kosanke 

Re.istrickia m•duaa Williams 

Laevigatosporit•e oculus Williams 

Gr'avisporitsa ephaerias (B.& vi.) Bhardwaj. 

Schopfit.s dimorphue Koeako 

Triguitrit.. inusitatue Kosanke 

Fig. 3. Map of coalfields lying to the west of the Pennines 

showing sampling localities. 	 Facing page 21. 

Fig. k. Microspor, distribution in the coalfield 

of North Staffordshire. 	 End of paper. 

Fig. 5. )1icrospero distribution in the coalfield 

of Cannock Chase. 	 End of paper. 

Fig. 6. Microspor* distribution in the coalfield 

of South Staffordshire. 	 End of paper. 

Fig. 7. Microspore distribution in the coalfield 

of Flintehire (North Wales). 	 End of paper. 

Fig. 8. Microspore distribution in the coalfield 

of D.nbighshir. (North Wales) 	 End of paper. 
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Jig. 9. Miarospore distribution in the coalfield 

of LancaMre. 

Yig.]O. Microspore distribution in the coalfield 

of Ooalbrookde1s (Shropshire) 

Tig.11. Microspore distribution in the coalfield 

of Forest of Wyr. (Shropshire) 

Fig.12. Microspore distribution in the coalfield 

of Warwickshire 

End of paper. 

End of paper. 

End of paper. 

End of paper. 
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(a) Sample localities. 
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NORTH STAFFORDSHIRE C,., 

o • 

0 o 
Ia Colliery, 

0• 

2 Borehole 
P4 14 or 

X Z Opencast Sit. 

K 1 7  Pu 	Rough B.H. 1 729' 3" 
K 2 9 " 	" " 1003 1 10" 
K3 10 " 	" " 1067' 0" 
K 5 11 11 	If if  1097' 6" 
K 7 12 it 	" " 1264' 0" 
Xli 13 if 

	 " " 1298' 6" 
112 14 it 

	" " 1322' 0" 
IC15 15 if 

	 " " 1395' 0" 
117 15 it 

	" it 
 1450' 0" 

119 16 it 	If " 1503' 0" 
126 17 " " 1564' o" 
127 20 " 1824' 6 1,  
128 20 " 	" If 

 1873' 6" 
129 24 " 	" I' 2016' 0" 
135 29 " 	" if  2343' 0" 
136 31 " 	" 

if 2355' 0" 
137 33 to 	of " 2438' 6" 
18 34 " 	" Of  2455' 0" 
11+0 33 of 	It is  3038' 0" 
xk]. 36 " 	" " 3152' 0" 
142 37 It 	If 

 3162' 0" 
11+4 38 " " 3233' 6" 
K46 40 " 	" " 3313' 6" 
11+7 43 " 	" " 3367' 0" 
11+8 45 of 	of " 3496' 0" 
11+9 45 " 	" " 3607' 6" 
150 46 " 	if  " 3624' 6" 
155 47 " 	" " 3733' 0" 
156 48 " 	" " 3740' 0" 
159 49 to 	Of of  3861' 0" 
X61 32 " 	" It 

 3955' 0" 
491+ 18 Halts Barn B.H. (56) 1516'11" 
495 18 " 	" if 

 1521' 0" 
496 19 is 	" If  1538'10" 
+88 23 " " 1681 , 111,  

1+89 24 " 	" " 1711' 6" 
1+90 26 " " 1742' 0" 
491 28 " 	" " 1789 , 101,  
492 28 " 	" 1800' 9" 

Name 

of 

Siam 

Red Shagg 
Red Mine 
Roo Cannel. 
Baa icy 

Peacock 
Spencroft Tops 

it 	I3tma 
Great Row 
Cannel Row 

Winghay 
*owhurat 

Burnwood 
Twist 
Granville 
Four Feet 
Two " 
Five 
Ragman 

Ten Feet 
Bowling Alley 
Holly Lane 
Hard Mine 
7 Ft. Banbury 

Chalkey 
Bay 
Winghay 
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NORTH 8TA7#ORDSHIBE Continued 

4.  
S 

r. 

0 
S.. 
C 

lb.. 
40 

oe 
I 

43 

0 
4) 
CI 14 
14* 

0 

z 

Colliery, 
Borehole 

or 
Opencast Site 

Nano 

of 

Sum 

661 
316 
317 
319 
320 
367 
323 
344 
345 
346 
347 
376 
649 
378 
324 
325 
326 
334 
332 
382 
337 
335 
381 
389 
390 
391 
392 
393 
394 
448 
446 

1 
2 
3 
4 
5 
6 
8 

18 
19 
21 
22 
34 
36 
39 
41 
42 
44 
50 
31 
53 
54 
'5 
.56 
57 
58 
'9 
60 
61 
62 
63 
64 

ii 

Modderahal]. Churchyard (outcrop) (55) 
Downing'. Marl Pit,Etruria " 	( 46) 
Trsntham-Whitmore Rd. 	 (52) 
Mar]. Pit nr.Penkhull 	 (48) 
Downing'. Mar]. Pit Cheatsrbaa" 	(43) 
Hungerford B,H. (1+4) 	 988 1 O" 
Marl Pit nr.Tunetall (outcrop)  
Silverdale Colliery (45) 

if 	 of 

Wilkinson'. Marl Pit (outcrop)  
Ii 	 if 	of 

Stafford Colliery (49) 
Rem Heath Colliery (53) 
Florence Colliery (54) 
Stafford Colliery (4+9) 

1 	 if 

Chatterley Whitfield Colliery (39) 
Adderley Green Colliery (o) 

19 	 of 	to 

Chatt.rley 	hitfie1d Colliery (39) 
Norton Colliery (42) 

to 	 to 

Victoria 	it (38) 
Gillow Heath Colliery (36) 

1 	 it 

to 	 U 

?1 	 U 

Woodhouse Colliery (51) 
Congleton Edge (outcrop ) (37) 

it U 	 ft 

Limski]n Wood 	" (35) 

? Keels Group 
Newcastle Group 

U 	 it 

V. 	 it 

Etruria Marl 
II 

V. 

Sheath 
Chalkey 
Bungi low 
Unnamed 20' below 
Twist 
Moss 
Yard 
Jams 
Birch.. 
Bellring.r 
Now 
Little 
Cockehead 
Whi tehurs t 
Bullhuret 
Winpenny 
Brickiln 
Silver 
Little Cannel Row 
King 
Crabtree 
Sandrock Mine 
Holcombe Brook 
Aetbury Coal 
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Cr1 
Co 

CANNOCK CHASE. 

Ca 

.00 

Colliery, Name 

2 Borehole 0 of 

az z 
or 

Opencast site Siam 

678 1 Shar.shiU B.H. (70) 486' 6") 
HalSiOwin Bid. 

679 4 to 591' 11") 
705 19 " 

it 718' 6" Top Robins 
706 20 " " 724' 1" 
707 23 " " 797' 7" Bottom Robins 
708 26 " " 815 , 101,  
709 27 " 

" 831' 3" Wyrley Yard 
667 3 Orchard Farm D.E. (69) 482' 3") Halssowen Bed. 
668 4 to It 495 o") 
669 16 " 582' 5" 
670 17 " " 592' 6" 
710 18 " " 602' 8" 
711 19 " " 609' 9" Top Robin. 
712 20 " " 612' 3" 
714 ?22 " " 667'11" 

1012 1 Moat Farm B.R. (68) 1104' 9 11 ) 

1013 2 " 
to 1108' 6 11 ) Rsl.eow.n Bids 

1014 4 " 
if 1184' 9") 

1016 41 " 1257' 1" 
1017 42 1  1269' 6" 
1018 43 " 

" 1286' 8" Park 
1019 44 " 

" 1298' 511 

1020 45 ' " 1322' 0" 
1021 46 " " 1341' 3" 
1022 48 to to 1360' 0" 
1023 50 " 1387' 6" 
1024 958 " 

it  1435' 3" 
1025 959 of 1455' 6" 
1026 960 it to 1472' 0" 
1027 61 " " 1508' 1" Deep 
1028 62 " " 1531' 4" 

826 14 Sarsdon Hill B.H. (67) 1002' 4%" 
827 16 to to  1033' 4" 
828 17 " " 1043' 1" 
830 19 of " 1061' 2" Top Robin. 
831 20 it 

" 1065' 6" 
832 21 to to 1092' 8" 
833 22 " " 1119' 1%" 
334 23 " " 1170' 7" Bottom Robins 
835 27 " 

" 1178' 6" Wyz4.y Yard 
836 28 " " 1194' 6" 
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Ir 01. 
0 

0.0 

I o 
0 

60 
14 

o 
Colliery, 

a. 

ul •l 
Borehole 

or 13 

Opencast Site 

1411 38 Calf Reath B.H. (66) 1366' 9" 
1412 39 " " 1395'11" 
1413 40 " 1420' 11" 
1414 41 " " 144' 0" 
1415 43 " " 1479' 5" 
1416 44 " •' 1507' 8" 
3.417 15 " 

" 1539 1 1C" 
1418 ?46 " 1369' 4" 
1419 53 " " 1720' 9" 
1420 55 " " 1766' 3" 
1421 56 " " 1782' 2") 
1422 57 " 1796' 6") 
1458 61 " " 1838' 7" 
1459 63 " " 1931' 0" 
991 5 Springelad. Pool B.H. (59) 2050' 0" 
992 6 " 2054' 7" 
993 7 " " 2065' 7" 
994 8 " " 2076' 8" 
995 10 " " 2094' 7" 
996 11 " " 2118'lO" 
998) " " 2124' 4" 
999) 12 " " 2141' 3" 

1000) " 
of 

 2154' 6" 
1001 14 it to  2185' 3" 
1002 16 " " 2222' 2" 
1003 18 " " 2254' 1" 
1004 19 is " 2267' 7" 
1005 20 It 

" 2274' 9" 
1006 21 it 

" 2285' 5" 
1007 22 of 

" 2293' 6" 
1008 23 it 

" 2299' 4" 
1009 27 is 

" 2318' 7" 
1010 29 of 

" 2396 1 11" 
1011 31 It 

" 2441' 5" 
303 8 Devil'. Dumble B.H. (58) 970' NO 
304 10 if 

" 1055' 4" 
305 12 " 1082' 9" 
306 14 1185' 1" 
307 15 " " 1195' 1" 

Nape 

of 

Sean 

Benches 

Eight T..t 

Park 

? Heathen 
? Basis 
? Cinder 

Shallow 

Deep 
Mealy Grey. 

? Wiablebury Cannel 

Top Robins 

Bottom Robins 
Wyrley lard 

Heath Hayes 
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Colliery, 
Borehole 

or 
Opencast Site 

Devil'. Dumble B.H. (8) 
if it 

of of 

of of 

to of 

I, 

V. if 

of It 

it of 

it if 

Brancotegor.. Covert B.H.(57) 
U 

of *1 

II if 

to It 

IV 

 

if 

I, 

 

of 

it it 

it of 

if to 

I, if 

I, if 

V. It 

It Vi 

to if 

it of 

if if 

if 

to 

If of 

It VI 

of to 

ft if 

of It 

H IV 

H if 

of is 

It P1 

if if 

VI if 

of if 

to to 

58 
0 

•1'I 
43 

".0 

385 
386 

87 
308 
309 
310 
31]. 
312 
313 
314 
610 
61]. 
612 
613 
614 
61.5  
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
63]. 
633 
634 
635 
636 
637 
638 
639 
640 
64]. 
642 

U', 

16 
19 
20 
23 

a 

•rl 

0 

P. 

ii 
27 
29 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
57 

V 

• 
10  •rl 

.0 

0 1 
0 

.00 

0• 
410 	OD Name 

od 
.00 
43 of  
04 91 
0r4 

1216' 6" 
1233'  Top Robins 
1247 1 11 11  
1361'  Bottom Robin.. 
1406' 9" Wyrley Yard 
150911011 
1520' 8" 
1533' 0" 
1580' 0" 
1621' 4" Brooch 
1558' 0" Bottom Robin. 
1563'11" 
1578' 6" 
1609 1 10 1,  Wyrl.y Yard 
1703' 6" 
1713'  
1744'  
1751'11" 
1791' 3" Brooch 
1812'  
1830'  
1837' 9" 
1921' 0" Benches 
1981' 7" 
2022' 6" Eight 7..t 
2087'  
2131'11" Park 
2148'  
2174 1 11" 
2244' 6" Upper Heathen 
2254' 11" 
2304'  Lower Heathen 
2400'  Upper Stinking 

Lower Stinking 

2464' 0" Yard 
2544' 0" Bass 
2566' 10" 
2611'  New 
2632' 9"  Upper Shallow 

2649 1  6 1,  N Lower Shallow 
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.. I 

1! 
I a 

*1. Co].liu7 laos 
2 i Borehole of 1 or 

Opsnenst Site Sean 

643 58 lransotsgoroi Covert 999.(57) 2698' on 
644 59 " " 2723' 2" 
647 60 If 2741' 9" Top Deep 
£k5 61 it " 2800 9 10" Deep 
646 62 to ft  2855' 0" 
423 11 $priat. Jars D. A. (61) 645' 6" 
426 12 " " 654'9" Reath "Yes 
427 14 11 " 672' 9" 
428 16 719' 6" 
429 17 " 739' 0" 
43018 " ?48'9W' 
451 19 " " 758' 3W' Top Robins 
432 23 " " 820' 6" Bottom Robin. 
433 27 to " 867' 7" Wyrley Yard 
434 7 U.e. Wood Is. 2 LL (62) 857' 2" 
433 8 to 864'?" 
436 9 " i370'6" 
437 10 " " 399' 5" 
438 U " " 91.'S" 
439 12 " 935' 4" Heath Eay.s 
44014 " " 971 3" 
441.18 " " 997'S" 
442 39 " " 1008' 3" Top Robins 
44320 " N 1025'l" 
444 21 " " 1054' 7" 
445 23 " " 1108 1 10" Bottom Robins 
978 5 Giddyv.11 LU. (64) 1384' 8" 
979 6 " " 1422' " 
980 7 " " 1435' 7" 
981 8 ' " 1446' 7" 
982 10 " " 1470' 3' 
983 12 " 1498' y 
984 13 " 1509']" 
983 14 " " 1532' 0" 
986 i8 " " 164'1" 
987 19 " " 174' 0" Top Robins 
98823 " 1580,0" 
989 27 " " 1597 1 10" 
990 as 11 " 1607' 9" 



vii 

CANNOCK CHASE 	Continued ..  5-0 

Colliery, Oe 
Name 

., 	• • Borehole . 	o of or 
Op.nca.t Site Sean 

 Br.r.ton Cross B.H. (63) 519' 9" 
 8 it " 521' 3" 
 of of  525110" 
 " If 528' 8" 

579 11 to " 563' 6" 
580 12 it of 590' 0" Heath Hayes 
581 14 it of  609' 0" 
582 15 " it 612' 1" 
583 18 it of 642' 9" 
584 19 of it  659'11" Top Robins 
583 23 " it 728' 0" Bottom Robins 
86 24 " to 735' 5" 

587 25 " of 741' o" 
588 26 it 746' 3" 
589 27 " it 771' 7" Wyrl.y Yard 
424 20 Hawkee lard B.R. (60) 489' 2" 
423 21 it 496' 	Be' 
422 22 It It 512'11" 
421 23 it " 552' 7" Bottom Robins 
420 27 it to  615' 6" Wyrl.y Yard 
673 63 Wimblebury Colliery (65) Mealy Grey. 

SOUTH STAFFORDSHIRE 

1432 1 Baggeridge Noel B.H. (74) 2034 1 10" Halesowen Beds 
1339 2 to of 2128' 7" Brooch 
1433 14 if to 24100111, 
1434 15 " It  2423' 3" Mealy Grey. 
732 3 Bagg.ridge No.5 B.H. 	( 2190 1 10" Flying Reed 
733 4 to it 2288' 4" Thick 
734 5 If to 2302' 3" Upper Heathen 
735 6 It it  2315' 6" Lower 	" 
736 7 it If  2338' 1" Stinking 
737 8 it " 2367'10" New 
738 9 of if  2376' 1" to 

739 10 of to  2379' 6" it  

740 11 If of 2387' 8" 
741 12 " to 2406'lO,' 



a 
0s 

SOUTH STAIFORDSHIBE Continued es 
Sri 
*0 

Oh 
0 

114 

0S 

4) 

* o 
4) 

he 	S. 

Colliery, 
Borehole 

or 
Opencast Site 

Name 

of 

Sum 

viii 

742 	13 	Bagg.ridg. No.5 B.H. (75) 	2414'10 11 ) Fireolsy or 
743 	14 	 it 	 " 	 2418'll") Bottom 
744 	15 	" 	it 	 2429' 3" 
745 	16 	" 	" 	 2442' 1" 

NORTH- WALES (FLINTsHI1) 

153 1 Point of Ayr Colliery (22) Three Yard 
154 2 IT if 

 Two Yard 
155 3 it of 

 Durbog 
1.56 4 111 " Stone 
157 5 IT " Hard Fiv? 	uartei 
138 6 to Badger 
333/4 7 it " Byohton iwo Yd. 
535 8 of if is 	3/4. 
666 8 Trs Moetyn 0/c (25) to 	it 

692 9 Felin Biwn a/c (23) Little of Picton 
676 9 Hen Dyffryd 0/c (24) of 	 IT 

NORTH WALES (DENBIGEsHI) 

704 3 A3/6 Pon-y-Llan B.B. (31) 366' 434" 
725 4 ft  of 

 580' SW' 
726 5 of it 604' 1" 
858 6 of to  802' 3" 
727 7 " of 

 855' 1" 
852 9 to " 1766' 0" 
83 10 to It  1794' 134" 
854 11 to " 1878' 134" 
855 12 " " 2101' 434" 
859 13 " it 2165' 6" 
856 14 " to  2197' 5" 
857 15 " " 2221' 5" 
860 20 if to  2531' 4") Powell and 
861 21 to to  2538' 111 ) Drowasil 
862 211 if " 2658' 6" Two Yd.& ?Crank 
864 23 it " 2724'11" Quaker 
865 30 it it  2803' 0" Main, Pin & Crow 
866 31 if 2864' 9"  Ruabon Crank 



ix 

00 

L 

	

868 	32 

	

893 	33 

	

889 	34 

	

891 	37 

	

892 	38 

	

399 	2 

	

1+00 	9 

	

1+01 	10 

	

501 	22 

	

1+02 	23 

	

1+03 	25 

	

401+ 	27 

	

1+05 	29 

	

1+06 	32 
1+07/10 33 

	

1+11 	3A. 

	

412 	35 

	

1+13 	36 

	

546 	13 

	

543 	16 

	

6o8 	17 

	

164 	18 

	

48 	19 

	

549 	20 

	

290 	19 

	

551 	21 

	

180 	22 

	

3.69 	23 

	

552 	25 

	

553 	26 

	

554 	2? 

	

555 	28 

	

5.56 	29 

	

175 	33 

	

557 	34 

	

559 	36 

	

66 	38 

	

609 	39 

	

497 	3. 

	

691+ 	3 

	

596 	8 

	

1.00 	I.,' 

C. 
cHsRIR) * Cr4 

0 

am 
0 01, 
0 

344 
.00 

Jolliery, 4$ 
0  Name 

Borehole o of 
or  4$ 

Opencast Site Seam 

*5/6 Pen-y-Llan B.H. (31) 2909' 0" Unnamed 
to to 2931'10") Half Yard, 
14 to 2942' 8") Benches & Firec1 
to 3016' 1+" Mint & Lr.Tard 
It 3078' 6" Wall and Bench 

A5/1 Whitegats B.H. (28) 232' 0" 
of 11 1397' 0" Bereham Yard 
it So 1430' 0" 

of 2031' 0" Two Yard 
2056' 6" Crank 
2082' 6" Quaker 

to 2204' 6" Main 
2279' 0" Crown 
2335' 0" 
2359' 0" Fireclay 
2416' 0" Stone 
21+56' 6" Nant 

" 2511+' 0" Ruabon Yard 
Gardden Lodge 0/0 (30) Wynnetay 5ft. 

III Warraa 
John o' Gate 
Bottom Droughy 
Smith 
Droweell 

Gresferd Colliery (27) Smith 
Powell 

" Two Yard 
Crank 

" Quaker 
Black Bed 
Main 

Llay Main Colliery (26) Pin 
Crown 

to Firec].ay 
Stone 
Ruabon Yard 

to to Wall and Bench 
11 to Lower Queen 

Lwyn-onn Mill, Marohweil(outcrop)(29) 
Criffin'e Farm 0/c (34) 
Dee & Ceirog Junction (outcrop)(33) 

P4 4 	 rut (2' (ThwRrA1u 

NORTH WALES (DENBI Continued 



I 

I 
of  

Is 2 
i. 

o 0 
'4 

*0 
0 
*0 
2 

Colli.x7, 
Borehole 

1 •I or 
Opineast sit. 

151 1 43/4 tarnweztk LU. (12) 717' 2" 
152 2 If to  997' 8" 
190 10 of 1696' 1" 
191 15 If 

"  1716'a" 
192 21 of of 2047'8" 
201 ?23 " of 210' 3% 
202 724  
203 726 t o 
224 30 of IS  2356'O" 
225 33 of " 2485 1 ]]" 
226 36 14 

"  2500' 3" 
 " of  2349' 6" 
 of 

 2577' 2" 
283 38 " " 2682' 0" 
284 39 2688'9" 
285 41 " " 2722' 5" 
286 42/4 " 2739' 5" 

287 44 " 	A 

204 21 £3/6 Burtenwood LU. (13) 
205 723 " 
206 724 " 
207 726 " 
208 zz " 
209 728 " 	is 
210 29 " 
21]. 30 " 
212 32 " 
213 34 " 
214 33 
215 36 of 
229 13 43110 Newton Park B.I. (14) 
230 717 " 	is 

231 26 " 
232 30 " 
233 32 " 
234 33 of 
235 34 "of 
236 33 " 
237 36 " 
238 41. Of 	If 
239  42 of 

Eons 

of 

550 

riery Dolph 
'.1croft- Poatiirc 

It 5' 
It 	N 

Furnaco 
Higher Florida 
Lower Florida 
Rr.Pigsoa House 
Lr.Pigson loua. 
Park 

Er. Ravsnksad 
aenkiad Main 

D.lf & Bastions 
2823' 5" Trenck.rbono 
2414' 1" 71ar7 Dolph 
2466' 10" 0ronboiks 
2484' 2" 
2532' 8" Mart Dolt 
2542' 5" 
2554' 6" 
2600' 3" Yard 
2643' 3" Furnass 
2660' 5" New 
2700' 3" 
2742' 5" litgb.r Florida 
2752' 4" Lower Florida 
639' 8" 
920' an 

1194' 9" Cronbouks 
1336' 6" Furnaco 
1399' SW' New 
1424' 3" 
14,4' 7" 
1480' 0" ligh.r Florida 
1305' 8" Lower Florida 
1778' 11" Er. Ravenhend 
1849' 6" Rsv•nh.ad Main i Diem l ~Lm 	.A.A... 	Ir*..i 



0 
•1•I 
4,  
as 

1 

1361 
1362 
1363 
1364) 
1365) 
1366 
1367 
1368 
1369 
1370 
1371 
1372 
1307 
1308 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1075 
1076 
1077 
1078 
1080 
1057 
io6 
1055 
io8 

871 
872 
873 
874 
288 
289 
244 
294 
293 

ON 

$4 

I 
24 

26 
30 
3, 
36 

?37 
42 
45 
4 
5 

10 
11 
19 
20 
24 
26 
27 
28 
30 
31 
3 
1 
S 
10 
11 
19 
20 
21 
23 
24 
26 
2 
30 
7 
8 
9 
10 
12 

M. 
I 

10  so 
4 

.4. 
0 1 

0 
5.0 

05 
Colliery, 	 .0 

Borehole 
4, or 	 Pee a 

Opencast Site 

£2157 Lawton B.R. (16) 	1944' 7" 
TO 	 2395' 9" 

2417' 9" 
2438 1  3 11  

" 	 2442' 8" 
U 	 2495' 2" 

2637' 6" 
" 	 2762' 3" 

2794' 4 11  
if 

 

it 	 2856' 5" 
if 	 3010'lO" 
of 	 31021 QI 

£1/12 Patricroft B.H. (18) 1075' 3" 
it 	 1110 ,  7" 
it 	 1861' ill 

ft ii 1884 1  9 1,  
244' 6" 
2461' 7" 
2616' 3"  
2677 1 11" 
2696' 3" 
2707 9  

" 	 2859' 4" 
2863' 

£1/2 Drinkwatsr Park B.L(20) 481' 0" 
641' 8" 
681' 6" 

1671' 0" 
1684' 2" 
2342' 9" 

of 	 111 	 2350' 7" 
2391' 1" 
2456' 0,' 
2536' 6" 
2637' 9" 
2647' 3" 

fl 	 2779' 1" 
Al/i Prestwich Asylum B.H.(19) 284' 2" 

of 	 308' 6 11  
419' 1" 

is 	 571' 10" 
it 	 601' 7)1 

LANCASHIRE Continued •. 

Nano  

of 

Seam 

Parker 
Park Yard 
Top moe Yard 

	

Bot. 	11 	It  

moe Deep Yard 
Inc. 4 ft. 
Rama 
Pemberton 5  ft. 
Bickerehaw 7' 

Wigan 4ft. 
Peacock 

Worsley 4 ft. 

Binn 
Croab ouke 

Bras a ey 
Rams 
Little Rams 
Bradford kft. 

	

it 	Yard 

	

to 	New 
Woreley kft. 

Stone Dolph 
Binn 
Shuttle 
Cromb ouks 
Rams 

Woraley kft. 
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LANCASHIRE Continued .. 

0% 0 S 
0 

0,0 

1 44 

o 
.00 

I. 
Colliery, 

0• 
Name 

Borehole . 	u of  or 
AIR Opencast Site Seam 

245 13 Al/i Prestwich Asylum B.H.(19) 627'  0" 
246 14 " it  729' 6' 
296 15 " of 756 1 10" Parker 

1059 16 IN 93211011 
1048 18 " It  1314' 7" 
1047 20 " to  1350' 3" 
1046 21 " it  1390' 4" Aehclough 
1050 ?22 it IS 1408' 	" 
1049 23 it " 1464' 6" Stone Dolph 

875 24 If " 1529'11" Binn 
876 25 H H  1550' 5" 
877 26 to " 1622' 7" Shuttle 879 28 If " 1636'10" Crombouke 
880 30 of If 1831' 9" Rams 

1060 35 it If  2005' On Windmill 
1062) " " 2250 1 1111  White 

36 1063)  2276' 7" 
io64) 'I 2294' 7" 
1065) " 2341' 7" Black 
1066 ?38 " 2483' 0" 
1067/9 40 If to 2568' 0" Doe 
1070 41 of " 2583' 3" Three-quarters 
1071 42 H  2704' 3" Victoria 
1072 44 " 2855' 8" Trencherbon. 
1073 45 " If 2884 1 101,  Dy.houe. 
1074 46 " it  3053' 2" Caflnel 
1336 52 £2/31 Heskih B.H. (6) 586 1 1O" Ailey 
417 60 of " 2073' 1" Six Inch 

1480 58 £2/92 Tontine B.H. (9) 643' 9" Lower Mountain 
1481 39 If to  670' 4" Rambler 
1510 61 It of  1005'll" Sandroak 
1476 ?48 £4/13 More Clough B.H. (5) 45' 9" China 
1477 ?49 If " 80' 0" Crackers 
1478 ?51 If " 146' 8" Dandy 
1,506 54 £4/17 Cookden Bridge B.H. (4) 428' 5" Cemetry 
1507 53 it of  613' 4XI" Cannel 
1511 36 " If  632' 6" Upper Mountain 
1509 58 It of  737' 6" Union 
1380 42 Cronton Colliery (10) Wigan Four Ft. 
1381 44 it " Trench.rbone 
1379 49 of ii Haigh Yard 
1378 51 " If Rushy Park 



xiii 

LANCASHIRE, continued .. 

a' 

Colliery, 
, 

I. • 
,, 

0 Borehole 
0.0 
0 or 

Site Opencast 

1321 52 Lee. Green Colliery (11) 
1323 44 Golbourne Colliery (15) 
1041 48 it 	 it 

1153 40 Moseley common Colliery (17) 
1234  45 is 	it 

85 52 " 
302 53 " 

1387 47 A2/43 Hindley Deep B.H. (8) 
1388 48 It 	 to 

11+89 50 Welch Whittle Colliery (7) 
87 55 A4/5 Wheatley Lane B.H. (1) 
89 57 Uof 

86 53 "

It 

189 3 Bradford Colliery (21) 
1101+ 4 to 	 it 

1171+ 6 is 	 of 

iok4 10 " to 

1045 11 "
of 

1109 15 "

IN 

11.10 17 IN 

1152 19 " 
216 20 If 

1051+ 23 
 

870 24 
887 26 " 
888 28 I' 

1+1+6) " 
886)  

1151 ?35 " 	 if 

11+86 47 Reedley Colliery (3) 
1o8 49 Wood End Colliery (2) 

1 -0 

0 

0 4.1 

43 

31+3' 5" 
1+1+3' 5" 

1+60' 0" 
504' 0" 
270' 0" 

Name 

of 

Sean 

Arley 
Trenoherbone 
Plodder 
Do. 
Peacock 
Arley 
Pasture 
King 
Ravine 
Bone 
Cannel 
Inch 
Pasture 
Bradford kft. 

IN 	Yard 
go 	2ft. 

Woreley 4ft. 
Unnamed 
Parker 
Radley 
New Jet Amber 
Pottery 
Top 
Middle 
Cromb ouke 
Roger 
Upper Furnace 
Lower Furnace 
Mary 
King 
Arley lard 



xiv 

10 
 I - 

SHROPSHIRE (cokLBRo:xD4) Cr4 

o 
Ok 

• 0 

0 
Colliery, 

00 
Nan. 

kS 
Ii • Borehole 

or 
14 a 
40 of 

Opt Sit. S.am 

782 1 t4adsley Noel B.E. (72) 1032'll" Coalport Bode 
783 2 " " 1035 0 11" " 
784 3 " " 1113' 4" ft 

785 4 " " 1131' 1" it 

786 7 " " 1219' 3" Foot 

787 8 " 1229' 7" Deep 
788 9 " " 1232' 8" Gur 
789 10 " " 1309' 8") Top 
790 11 " " 1312' 	4 11 ) 

791 13 " 1321' 0" Three-quarters 
792 14 to " 1332' 9" Double 
793 15 It " 1343' 4" Yard 
794 16 to If  1365' 5" Upper Flint 
795 17 If If 1378' 4" Lower 	Of 

796 19 If it  1415' 3" Upper Vigare 
797 20 " " 1450' 0" Lower 	of 

798 21 " " 1463' 7" Clunch 
799 22 " " 1471'10" Upper Two Feet 
800 23 " " 1477'10" Lower 	" 	" 
801 24 " " 1506'll" B.st,Rafldle & Clod 
802 25 " " 1523' 9" Upper Little Flint 

803 26 " " 1529' 2" Lower 	"it 

804 28 " " 1552' 6" Lancashire Ladies 
80 29 " of  1609' 4" 
837 2 Lil.leahall 7a B.H. (71) 877' 2" Coalport Beds 
838 5 " " 1031' 9" 
839 6. " " 1055' 0" Marquis 
840 8 If " 1081' 6" Deep 
841 12 to " 1144' 5"  Top 
842 14 to " 1178' 9" Double 
843 15 " " 1193' 2" Yard 
844 16 " " 1219' 0" Upper Big Flint 
84 18 If of 1296' 2" New or Stinking 
846 21 If to  1323' 3" Clunch 
847 ?24 " " 1375' 5" 
848 27 " " 1396' 2" ? Little Flint 
849 28 " " 1446' 6" Lancashire Ladies. 



AA 

1 -0 

SHROPS HIRE (FOREST OF WTR) 10 

Oh 
0 

4i 
.00 

14 	It 

0 

k 0-4 Co11ory 
'I Name 

hC 
.. 

S. 
.0 a Borniole 

or 

MU 
of 

t 

Opencast Site Seam 

1340 1 aiveley No.1 B.R. (73) 511' 0" Highisy Bed. 
1341 2 to it 720' 8" of 	 it 

1342 3 of U 737' 0" If If 

1343 4 of to  739 1  10't 
If 	 to 

1344 5 of it 1102' 6" 
1345 6 If to 1124' 3" 
1346 7 If It 1236' 3" 
1347 8 to is 1269' 5" 
1348 9 to it 1282' 0" 
1349 10 to to 1294' 3' Highley Brooch 
1350 11 If of 1301' 5" 
1351 12 of of 1316' 1" 

1352 13 to if  1325' 0" 

1353 14 it It  1349' 9" 
1354 15 of it 1377' 0" 

1355 16 of of 1396'il" 
1356 17 If  

1357 18 of if 1407' 8" 

1358 19 of of 1431' 3" 
1359 20 it of 1445' 6" 
1360 21 to It 

WARWICKSHIRE 

746 1 Amim,gton Hall B.H. (78) 1318' 6" 

747 2 It " 1384' 6" 

748 3 " to 1414' 6" 
749 4 of " 1436' 0" 

750 14 It of 1455' 0") Nine Test 
751 15 If of 1460' 6") 

752 17 to if 1476' 2" 

753 18 of it 1521' 4" High M*in 

754 19 it of 1542' 9" Smithy 

755 20 it it 1607' 8" Seven Ft.Thin 

756 21 of of 1614' 4" Seven Feet 

757 22 to If 1632' 3 11 ) 
758 23 of to 1635' 6 11 ) Trenher Series 

759 24 of to 1637' 8") 

760 26 if " 1673' 6" Yard of Tamworth 

761 
762 

27 
28 

of 
#1 

If 
to 

1710' 3") 
1715'lO") Deep Rider 



WARWICKSHIRE Continued 

0 

'40 
4,  - 

763 
764 
765 
766 
767 
768 
769 

1305 
1304 
1303 
1302 
1301 
1424 
1300 
1299 
1298 
1297 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 

817 
818 
819 
820 

1265 
1266 
1180 
118]. 
1182 
1267 
1268 
1269 
1029 
1030 

Colliery, 
Borehole 

or 
0p.uoiet Site 

Amington Hall B.H. (78) 
U VI 

VI Vt 

VI It 

I, it 

it VI 

If IT 

Ansley Ha].]. Drift (80) 
It VI 

of VI 

of VI 

of IV 

to to 

VI VI 

U IV 

if VI 

U VI 

Kingsbury Colliery (79) 
it VI 

to VI 

It of 

VI VI 

to Vi 

VI U 

VI U 

Coventry Colliery (81) 
to II 

VI to 

Bolehell B.H. (77) 
to 

it 

it 

it 

It 

U 

VI 

Statfold B.H. (76) 
is 

or. so 
44, 
Ok 

0 
•.0 

00 

4,  
P4 z 

1724' 6") 
1731' 1") 
1778' 9"  
1830' 6" 
1866 1 10 11  
1986' 0" 
1992' 9" 

) 

) 

) 

) 

) 

) 

) 

) 

) 

c.1015 0  
c.1025' 
1032' 0" 
1046' 0" 
1074' 3 11  
1115'10 11  
1162' 1" 
1198' 0" 
857' 0" 
926' 6" 

Name 

of 

Sean 

Double 

3•neh 
? Stumpy 
Stanhope 

Two Yard 
Bare 

Ryder 

Eli 
Nine Feet 
High Main 

Seven Ft. Thin 
Seven Feet 

Ryder 

Ell 

Nine Test 

High Main 
Two Yard 
Bars 
Ryder and Eli 
Nine Feet 

Seven Ft.Thin 
Seven Feet 
Trencher 
Yard 
ench 
Stumpy 
Stanhope 
? Millstone Grit 
I 	it 	 to 

ri 

29 
30 
31 
32 
33 
34 
35 

12 
16 
18 
19 

21 

10 
11 
14 
15 
18 

13 
16 

20 
21 
23 
26 
31 
32 
33 
36 
37 



(b) Mioroepor. percentages. 

The numbers along the tops of the tables refer 

to the maceration numbers given in the first part of 

the appendix. 



0.6 
22.9 0.8 

0,2 
0.3 

•  .z 
_1• 

0.3 
* 

1.8 
1.5 

S 
	 • 	 81 

	

9.2 1.+ 002 	0.2 0.4 o.k 

	

2.7 5.3 2.3 	1.9 3.0 2.6 
• 	0.3 0.2 	 * 

	

9.5 5.1 1.3 	2.6 1.1 0.9 

20.0 29.1 37.5 11.6 12.0 
4.0 3.4 	1.0 	2.7 	1.9 
3.9 1.5 	4.1 	1.2 	1.8 

* 

* 002 	 002 
0.2 * 

S 

11 12 13 15 17 111 112 115 117 119 126 127 128 129 135 136  137 138 140 xki 142 K44 i 

32.2 45. 15.7 63.1 72.0 65.5 74.8 60.0 61.2 63.9 19.5 60.3 56.9 42.5 28.7 45.0 1.0.0 36.4 32.6 26.9 47.8 33.2 32.3 51.8 
001 0.5 O.4 0.2 32.5 41.0 1.5 23.7 1.0 

0.3 0.4 0.2 1.0 2.8 0.4 
0.6 0.9 0.2 0.1 0.2 0.8 

9.0 9.7  8.9 4.5 5.1 7.5 5.4  5.8 3.2 4.0 12.5 6. 9.3 6.3 12.9 13.4 11.7 13.0  1.3 2.2 90 2.3 12.2 6. 
1.5 1.6 4.2 1.8 0.6 0.8 0.6 0.9 0.7 0.9 0.9 2.1 0.7 1.5 2.0 197 1.1 1.2 0.2 0.6 1.9 0.9 2.0 2.7 

0.1 0.1 0.4 0.2 0.3 • 0.2 0.2 0.1 0.3 0.4 
0.2 1.9 1.0 0.4 0.3 0.5 1.8 2.6 3.2 0.7 3.9 1.] 0.8 3.4 0.7 0.7 1.4 4.7 0.5 1.3 10.9 0.4 1.6 2.1 
1.3 0.6 4.0 0.8 0.7 o.k 0.7 2.7 1.8 2.4 1.7 0.8 1.8 1.4 1.7 3.0 1.7 1.0 0.9 1.3 0.3 1.0 3.1 
0:4 0.5 1.7 1.0 0.5 o.k 0.6 0.2 0.6 0.6 0.2 0.4 0.2 0.6 0.4 0.1 0.6 0.5 0.8 0.4 0.6 1.3 0.4 1.0 

0.5 0.3 0.2 1.2 o.k 0.6 0.7 
0.3 

0.2 0.1 0.2 • 0.1 0.4 0.8 0.1 	002 	* 
1.3 092 0.1 	• 0.6 4.1 2.3 1.2 0.6 0.5 1.2 	0.7 1.0 0.2 	1.0 	0.2 

• • 001 0.4 o.k 0.3 0.2 0.7 0.2 002 5 

0.1 
3.7 7.2 9.6 	109 207 12.8 6.3 4.1 3.7  4.9 0.5 	1.1 3.2 1.5 	5.1 	4.0 
0.2 * 5 * 

* 

• 

S 

005 01 
3.9 O.k 0.7 	0-5 1.0 o.k 0.5 0#5 o.k 0.8 

SPORE TYPES 

Lyac1Mpor Bp p. 
Denaoeporitsa axmulatus 
D. indignabundue 
D. solaris 
Calamospora spp. 
SDinOsO8porit.a app. 
S. sp. (Millott's tip. 4) 
S. •pinulistratua 
Planisporitea app. 
Raiatrickia 8pp. 
R. medusa 
Cirratrirad It.. atriatua 
C. Bp. 
C. tenuis 
C. aligerena 
C. aaturni 
Endoaporite. app. 
Schulzoapora ovata 
Endoaporites coatatua 
Florinitea app. 
F. antiguus 
F. millotti 
Pityosporitea west;halenaia 
Triguitritea app. 
P. eculptilia 
P. inusitatna 
Ahrensiaporitea app. 
Laevigatoaporitee app. 
I. minutus 
L. miriimu. 
L. obscurus 
I. oculua 
L. pseudothiesseuii 
R.ticu.latisporitea znediireticu1atu.e 
R. tortuosus 
R. facetus 
R. app. 
R. magnue 
Verrucosoaporites faci.zugoeu. 
Alatiaporites pustulatu. 
Reinachospora app. 
4icroreticulati.porits au*esitua 
(. fenestrgtua 
R. parvipunc tatua 
R. reticulocingulua 
4. auloatua 
rorispora a.curj. 
adiospora magna 
3ravisporitee aDhacru. 
Schopfitee dimorphu. 
Re*aind*r 

S 	 0.3 	 0.2 

S 

0.1 0.6 0.1 
	

0.1 001 	 0.4 

18.2 9.2 17.0 18.7 13.0 42. 23.5 25.9 24.3 	39.9 28.7  30.1 	2942 	25.7 	232 	200 	33.8 	36.6 	26.2 
0.8 1.0 3.0 0.1 3.5 0.5 0.6 0.2 0.1 0.7 o.k 	0.3 	 0.2 
0.7 0.8 2.9 0.1 2.7 2.0 1.1 1.0 0.2 0.3 0.3 	0.5 	0.1 	0.7 	0.8 

S 

002 002 	 0.1 0.2 0.1 o.k 0.6 0.8 1.4 0.1 5.4 4.2 

: 	
0.2 	 0.1 0.1 0.2 	 0.4 0.7 o.4 0.6 0.3 

001 002 0.1 	 002 

0.8 	• 	o.k 0.3 0.7 0.4 
0.2 0.1 	o.k 

0.2 
* 	0.2 	 * 	 0.4 

• S 

001 002 S 1% 
S 

002 5 5 5 	 5 	* * 

0.8 0.3 • 0.3 * * 5 	5 	 * 
S 	S • * 

0.2 0.2 
* * 0.3 	0.4 o.k 0.3 	0.4 	0.8 0.3 0.2 
S 

002 0.2 0.2 0.5 0.3 

* Not noted in original count but subsequently observed to be present. 
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j "2  j 	ja 362  361 360 

;iora app. 
aporites anr.ulatua 

' ridijnabundua 
iaria  

L&mospora app. 
iiicsosporites app. 

5. 
 

op. (i11ott'a type k) 
3. epinulistratue 
?lanjsporitea app. 
?aietrickia app. 
. iedusa 
irratriraditea atriatue 
,. 8. 

.teuis 

.aligeren.e 

.saturni 
ndoaporites spp 
chu].zo8pora ovata 
doorites costatu 

4çiji_Ltas app. 
• nntiuus 
• niiliotti 
ityoo ,orites weatphalenaia 
riquitrites 8pp. 

ct Iptilia 
inusitatus 

Jirenisporites app. 
aevikatosporites 6pp. 
• rninutus 
, aninimua 
obscirus 
oculua 
peeudothiessenii 

1atisporitea mediareticu].atua 
tortuoaua 
fac.tua 

jus 
rrucososporites facierugoaus 
atiapprites pustulatue 
inschospora ap. 
roreticu1atisporites guasaitue 
ftratus 
pariiipunctatus 
r.ticu1ocingu1u 
sulcatus - 

rispora securis 
ioepora magna 

javiaporitea sphaerua 
9iop fit es disnorphue 
tinder 

36.0 47.5 36.8 51.1 66.1 59.0  60.3 78.0 44., 56.5 60.0 40.6 41.0 46.9 53.1  72.0 58.8 74.4 65.1 40.9 55.0 52.8 61.5 25.9 17.0 3.6 32.8 10.4 5.9 2.8 9.5 • 005 • 002 0.1 
3.3 5.6 1.0 0.5 0.6 i.4 * 

* 103 1.4 0.2 
7.6 5.6 5.0 3.1 1.9 5.2 3.5 3.7 19.0 8.3 11.6 12.7 19.9 19.2  11.8 6.8 4.3 2.2 5.9 6.9 2.3 9.8 5.6 13.8 
0.6 2.6 1.3 2.6 0.9 0.6 1.2 1.2 0.8 9.2 8.1 12.9 5.4 4-5 9.1 1.7 1.2 1.1 0.8 1.0 2.3 0.7 1.0 2.2 
o.k 0.2 • 0.2 0.1 0.2 0.2 0.2 0.6 
1.2 3.6 2.5 0.8 1.3 1.5 2.0 2.0 8.3 4.7 1.1 2.1 1.3  1.2 7.1 1.0 3.2 4.8 o.k 5.5 2.3 1.1 6.9 5.7 
1.6 0.8 1.0 0.8 0.6 1.4 0.3 1.3 1.9 1.7 0.7 2.3 1.3 1.4 0.9 0.6 o.k 0.6 0.3 1.1 1.3 2.0 1.3 1.0 
0.4 0.4 0.7 1.0 0.6 0.3 1.1 0.5 0.2 1.3 0.1 S  0.8 0.7 0. 0.3 0.2 0.4 0.2 0.9 o.k 0.4 

3.1 1.3 0.1 0.2 0.3 0.4 0.1 001 
a 1  0.3 * 

1.2 
* 0.3 0.3 • 0.6 • • O. 0.3 o.k * 0.1 * 

0.7 1.1 0.3 1.0 0.4 1.1 0.2 2.0 0.3 0.4 2.7 3.1 0.3 1.4 0.8 1.0 1.1 • 6.1 1.9 • 0.6 • 

0.2 0.2 • 0.3 0.2 002 0.9 0.2 1.1 0.8 o.k 0.9 0.3 0.4 
002 * 0.5 0.6 * 

1.0 1.8 0.4 1.5 1.0 1.1 1.2 0.6 1.3 k. 0.5 5.9 3.3 2.9 2.7 0.7 2.4 1.4 1.0 3.3  5.1 2.3 3.6 4.2 
• * S I 

S 

0.2 0.3 • 0.2 • 0.3 0.1 
• 8.0 0.6 0.2 0.6 o.s 0.14 0.8 1.0 0.2 1.3 1.4 1.0 * * 

24.5 22.8 16.1 26.0 19.6  24.0 16.2 2.2 5.9  6.0 6.8 10.4 14.5 16.3 9.8 9.2 23.6 11.4 24.7 29.6  22.2 27.3 18.3 42.4 
002 0.2 002 2.8 1.8 0.3 1.0 0.8 1.4 0.2 1.1 
1.1 0.2 0.2 0.1 1.5 0.1 6.3 7.0 4-3  4.2 6.8 0.3 0.5 0.8 o.k 001 

1.4 0.7 0.5 0.7 0.3 • 0.1 
0.2 0.3 0.2 • 1.3 1.3 2.6 2.1 1.1 1.4 2.2 2.6 1.8 o.k 1.0 0.2 1.1 1.4 0.1 0.1 1.9 

• 0.1 0.2 002 002 * 002 0.4 0.4 0.2 0.8 0.4 • 005 
o.k 0.2 0.1 • 0.3 0.2 * S 

* . a a S • S I a a a 
I 

a a 0.1 S 

* a 

0.3 a 0.2 

o.k 0.2 0.1 0.1 

• a * * 

a 0.1 5 
* * a 002 • * * 

0.9 	0.4 	 0.4 	fl.2 	1.1 	0.2 	0.  



0.2 0.4 0.1 
1.6 4.4 	1.6 * 	36.9 1.4 	0.2 7.8 0.8 0.3 

a 	* o.k 0.2 0.2 
0.8 

0.1 • 5.4 	6.1 8.2 1.9 3.0 	1.5 
o.k 0.4 0.1 	0.6 0.5 a 

• a a 
14.4 1.0 	9.3 1.8 	0.9 0.2 

0.7 	2.8 3.1 0.7 4.4 	0.4 

9.1 20.0 8.0 24.2 13.5 	26.3 	16.0  31.2 	12.8 38.2 	41.6 	14.6 	30.1 13.4 
1.9 o._ 0.6 3•5 	0.2 	0.7 ok 	0.6 0.1 	 0.6 0.2 
2.1+ 0.6 1.7 0.8 0.2 	0.2 0.2 0.3 	0.3 	1.5 1.1 
6.7 1.0 5.4 1.8 0.4 

7.0 0.8 0.3 * 
02 	26 	0 

007 OA 0.5 4.7 	0.6 0.1 	0:6 0.2 
1.1 
	

0.2 
a 	'I p.. . 

a 
	 0.3 

	

0.2 
	

0.1 0.2 

* 	a 	 • 	0.5 
• 	* 	0.3 
	

0.2 

0.6 

a 

a 

0.2 

1.2 

0.3 

1.8 
2.4 
4.3 

0.5 
0.3 

0.4 

a 

0.2 

34.9 

0.1 
a 

a 

a 0.3 0 100 
0.5 

0.3 0.3 0.4 0.3 
1.2 0.7 0.5 1.0 

0.3 0.2 

1.5 4.4 0.9 1.5 

0.7 
	

0.2 
* 

• 	0.1 
005 	 o.k 0.1 0.2 

a 	 a 
a 	a 

* 	* 	a 
3.7  

0.2 0.1 
0.1+ o.k Q4 	a 	1.6 

0.2 	• 	3,1 	.1 	1,2 	3.2 

a 

S 

0.6 
	 a 

0.3 

353A 349  661 316 317 319 320 367 323 2  !t 21 
20.9 37.0 18.0 69.6 36.0 29.7 48. 37.2 78.3 48.8 61.3 35.3 58.5 38.6 +6.6 59.7 23.8 75.0 32.2  37.0 65.7 22.9 66.1 37.2 
0.5 1.9 0.2 0.2 23 0.8 • o.k 6.4 2.3 13.8 • 11.7 

0.4 
0.4 • * * 1.4 * 0.9 0.2 0.6 0.2 

0.3 
0.5 

3.2 * 

10.2 10.3 .8 608 4.0 6.1 11.6 12.4 7.0 7.6 5.0 6.6 5.4 2.4 7.3 7.1 10.4 4.4 11.8 10.8 10.1 4.7 3.6 6.0 
3•+ 3.5 0.3 0.2 0.3 0.8 0.6 0.9 0.6 6.5 2.3 30.0 5.5 0.3 0.6 1.1 2.3 0.6 0.4 O.d 1.2 1.9 1.1 0.3 

0.9 
0.2 
4.7 o.k 0.5 

0.2 
099 1.1 0.3 • 

* 
0.4 0.2 

* 
• 0.8 

0.3 
0.1 7.1 1.2 2.4 1.2 0.9 0.2 

0.1 

0.5 
0.3 
6.9 6.1 3.8 

1.0 
o.k 

1.0 
o.k 

1.3 1.2 1.1 0.7 0.9 1.6 1.5 0.5 1.2 * 0.4 1.7 1.3 1.3 3.5 o.5 4.6 0.9 o.k 2.2 o.k 0.7 
0.5 0.3 • o.k 0.2 0.4 0.7 0.8 0.2 0.2 o.k 1.5 0.1 0.6 o.k 0.1 0.7 0.4 0.7 

S 

SPORE TYPES 

LyCOBpora app. 
Derisosporitea annulatu. 
D. indignabundus 
D. solaria 
Calamoapora app. 
Spino>osporites sp. 
S. 3p. (ii1ott 9 s type 4) 

epinulistratua 
Planisporites app. 
Raistrickia app. 
R. medusa 
Cirratriraditea etriatue 
C. sp. 
C. tenuis 
C. aligereras 
C. saturni 
Endoaporitse app. 
Schulzospora ovata 
Endosporites costatus 
Florinites api, . 
F. antiquua 
F. niiulotti 
'ityosporit.s weatphalenaia 
Triguitrites app. 

aculptilio 
T. inusitatus 
Ahrensiaporit.a app. 
Laevigatosporites app. 
L. minutus 
L. miriixnua 
L. obscurus 
L. oculus 
L. paeudothiesenii 
eticulatisporitee mediareticulatus 

tortuosus 
• facetue 
. 8pp, 
.. magnus 
;errucoaoaporites facierugoeue 
latiaporites puatulatus 
.inscho5pora app. 
icroreticulatisporites guaseitue 
. fenestratus 
parviLanctatuo 
reticulocingulurn 

• sulcatus 
..orispora securia 
diospora magna 

raviaporitea sphaerus 
c hopfi tfsdirnorphua 
em ind er 

0.2 	 2.3 	• 	0.3 1.1 0.8 096 
* 	 * 

0.4 0.1 	0.1 
0.5 1.5 	0.1 	0.3 

0.5 • 	 0.2 
a 	 a 

2.4 3.9 	1.1 	1.0 	0.2 
a 

0.2 
o.k 	002 0.1 002 	0.3 

5.6 35.6 63.7 18.5 57.0 54.6 33.9  40.0 
0.2 0.4 	 0.1 	 0.2 0.2 

0.4 	 0.2 

1.9 0.5 0.1 0.2 
	

• 	0.2 
0.4 	* 	* 	 a 

* 	 0.2 
• 	a 	 S 

	 * 

S 

1.5 	 0.2 0.1 0.2 

3,14  

0.2 0.2 
0.3 0.2 0.3 

0.2 0.2 

0.6 0.2 1.9 
* 
* 

0.3 
0.3 	* 	3.2 



SPORE TYPES 

CO8pOra 8pp. 

Deuso8poritea annulatua 
D. indignabundua 
D. 8018118 

Calanlo8pora spp. 
Spinososporites app- 

sp. (11iI1ott's type k) 
spinulistratus 

?lanisporite app. 
Raistrickia app. 
R. medusa 
Cirratriraditos atriatu.a 
C. ape 
C. te:uia 
C. aligerena 
C. 8atUrni 
Endosporites app. 
Schuizospora ovata 
Endosporit.s coatatus 
Florinites app. 
F. antiguus 
F. niiilotti 
Pityosoritea we8tphalenais 
TriQuitritee app. 

scuiptilia 
T. inusitatue 
Ahrensisporitea app, 
Laevigatosporites app. 
L. niinutua 
L. mi.nimua 
L. obscurus 
L. oculua 

paeudothiesasnii 
Reticulatisporitea mediarsticulatua 
R. tortuosus 
R. facetus 
R. 
R. magnua 
Verrucosoaporitea facier'u.goaua 
1atisporitea puatulatus 
Reinachospora s. 
Microreticulatisoorites auaeaitue 

fenestratus 
parvipunctatus 

N. reticulocin.guluzn 
M. sulcatus 
Toriapora s.curis 
Cadiospora magna 
Gravisporitea spha.rua 
Schopfites dimorohua 
R•aaind.r 

. . 	r 	 • • 	 S&I 	 ',04 it.? 

t 	 Z M 381 2ft 22. 21. M2 	 705 	 Q7 708 709 	66C 

24.2 52.0 54.3 40.1 55o5 68.4 53.6 61.8 81.7 90.6 48.4 13.4  91.5 68.0 82.0 34.0 56.3 42.9 42.9 18.8 35.8 50.4 54.9 78.0 
2.3 	1.7 1.0 	5.1 8.0 	0.3 9.0 0.8 	 2.2 52.8 0.2 3.9 1.0 	 1.2 
7.8 	 1.7 4.0 0.9 	 3.5 	 0.5 

3.1 	1.8 	8.7 
5.1 	7.5 9.0 5.5 3.6 7.0 4.2 1.2 3.7 3.7 24.3 12.4 22 7.5 5.0 15.2 16.2 16.8 12.2 25.7 20.2 11.0 13.6 8.3 
2.2 	1.3 0.2 0.8 0.5 1.3 1.5 O.k 0.2 	• 	2.2 0.4 0.2 0.6 1.6 16.8 6.8 8.5 2.4 1.0 2e8 2.4 1.7 1.9 
0.2 	0.3 	• 	1.5 0.2 	 0.3 	0 	 0 	 0.2 	0.1 
9.2 	8.1 	3.3 	5.8 	1.9 	1.3 	4.5 	1.6 	0.14 	0.7 24.0 	7.7 	 5.2 	• 	 o.k 	6.5 	5.9 	2.1 	1.1 0.3 0.9 
3.7 	0.7 	1.2 	2.2 	3.8 0.4 0.2 	0.6 	0.14 	1.0 	1.9 0.5 	• 	3.9 	0.6 1.3 	1.0 3.7 	2.4 1.5 1.5 1.5 O. 	0.9 
o.k 1.6 1.4 	 0.3 1.9 0.3 2.0 1.0 1.0 1.2 7.2 2.4 2.6 4.0 0.1 	0.3 0.6 0.5 o.k 0.6 	0e3 

	

0.2 	 0.1 0.1 
009 1.0 	• 	16.1 6.8 	a 	S 	0.5 0.5 	1.0 

1.6 	 0.8 0.9 	 0.8 	 0.7 	 2.6 	 • 	 6.3 
a 	a 

o.k 0.2 0.5 0.3 
0.4 0.2 0.2 o.k 	S 	 * 	 002 	 0.7 0.2 0.2 
0.6 	0.2 0.2 	0.1 0.5 	 * 	* 	 4.4 4.1 2.2 	 0.8 1.0 o.k 0.1 

a 	o.k 	 0 	* 	 * 	009 	• 	 100 
0.6 	• 	1.0 	 o.k 0.7 0.2 	* 	0.2 

* 	 * 	0.7 2.9 	1.6 0.6 0.1 1.0 0.5 0.7 o.k 	 1.1 
4.1 	5.5 	• 	14.0 	2.0 	1.6 	* 	 0.2 	* 	 1.9 	0.9 	4.4 2.8 	1.1 	0.2 

• 	0.2 0.1 0.2 0.3 0.3 	0.1 
• 	 * 	 a 

• 	a 	 0.2 	0.2 	 0.3 0.5 	• 	1.3 	3.4 2.2 0.3 	 0.2 4.9 0.9 
3.3 0.6 0.7 	1.3 0.9 	* 

	

31.7 19.0 23.8 26.5 21.4 16.7 1.1 12.5 io.8 3.0 2.9 	 2.6 5.4 14.4 24.3 29.3  24.8  13.4  14.3 4.9 
o.k 	o.6 	o.k 	 12.2 2.4 	 1.1 	 1.5 1.1 
o.8 	o.k 0.2 	 0.7 	 901 	 2.2 	 1.0 	 5.5 	1.7 

1.5 
a 	S 

	

2.0 	 0.6 
4.1 	0.2 0.2 	 * 

* 	0.2 	1.5 	 0.5 0.8 3.4 1.9 0.5 	0.3 0.2 
0.2 	 0.1 0.2 0.7 0.5 0.2 

• 	0 	 0.2 	* 	5 	 0.3 1.7 0.4 
0.1 o.k 3.2 0.5 0.2 

	

0.2 	 0.1 
• 	 0.2 

a 	 S 	* 

• 	 0.1 	0.2 
0.1 	 0.1 	0.2 

0.8 	 a 	 a 	• 	 0.2 
a 

• 	* 	 * 

0.1 	 0.1 
0.1 

0.4 	 0.4 	1,4 	 o.k 0.6 	 0.8 3.5 1.8 k.a 	 o.k 0.2 0.5 	 0.1 



22.  210 711 712 7 1012 1011 1014 1016 1017 1018 1019 1020 1021 1022 10 1024 1025 1026 1027 1028 826  827 

53.4 48.1 60.4 23.0  46.1 12.0 4.0 70.3 75.4 60.0 75.7 1.7 58.9 59.8  32.6  65.9 43.1 72.1 62.5 61.9 41.9 85.3  11.5 50.0 
0.2 0.1 90.2 0.4 2.7 3.2 0.1 1.6 0.3 0.8 

0.1 0.3 0.1 o.k 3.3 2.2 2.5 1.8 002 
$ 

6.4 10.0 14.2 16.7 18.0 15.4 11.1 8.8 4.3 14.8 9.6 1.8 20.2 11.9 23.2  8.6 18.0 11.6 14.2 14.5 11.1 8.7 9.1 5.5 
2.7 1.7 4.3 590 2.4 7.7 8.3 9.8 8.5 0.7 0.3 0.1 • 0.5 9.2 O.k o.k 1.4 1.0 0.3 23 

0.2 * 
12.5 14.0 0.1 a.5 0.8 0.8 0.2 6.6 0.5 0.1 • 1.3 6.2 3.9 0.9 0.8 6.2 4.6 0.8 o.k 32.7 18.3 
3.4 1.0 2.5 2.5 2.5 4.0 2.2 0.2 0.2 0.5 1.0 0.1 0.6 1.5 0.1 3.6 0.3 0.1 0.5 0.2 3.6 0.3 2.3 2.1 
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3PORE TYPES 

Ljcospora app. 
Leniosporites ann*LlatU8 
D. indignabundus 
D. solaria 
alamoapora app. 
3pinososporitea 8p. 
. sp. (i11ott's type 4) 
. spinulistratus 
?lanisporit.a app. 
Raiatrick.ia app. 
. medusa 
_irrat riraditea atriatu. 
_ . Bp. 

__ tenuis 
dS a.liger.na  
... saturni 
:xidosporitea app. 
chuizospora ovata 
ndoaporitea coatatue 
E'1orinites app. 
F. antiguus 
F. millotti 
Pityosporites est1:.h.1enais 
£riguitrites spe 
V .  scuiptilis 
r.inusitatua 
4hrensis2oritea apr.. 
Laevigatcporit•a app. 
[. ZILiflUtU8 
.. minirilus 
[. obscurue 
L.. oculus 
[. pseudo thiessenii 
Eeticulatisporites mediareticulatua 
:. tortuosus 
__ facetus 
L. S 	s 

. magus 
errucososporites facierugoeua 
1atisporitea puatulatus 
einschoapora app. 
4icroreticulatisporitee guaeaitua 
4. fenestratue 
1. parvipunctatu.s 
1. reticulocingulum 
4. su].catue 
roripora sacuria 
adiospora magna 
raviaporitea apaerus 
chopfites dimorphus 
Remainder ,  
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1.3 

0.1 
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0.2 0.2 
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1.3 0.6 
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SPORE T!P3 
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ijcospora app. 
Denaosparitea annulatu 
D. indignabundus 
D. solaria 
Calaznoapora app. 
Spinosoaporites al, 
S. Sp. (Millott'a type 4) 

spinu.listratua 
Planisporitea app. 
Raistricicia 5pp* 

R. medusa 
Cirratriradites striatue 
C. ap. 
C. tenuis 
C. aligerena 
C. a --  turn:L 
Endosporitea app. 
Schuizoapora ov-ata 
Endosporitee coatatuc 
Florinite8 app. 
F. antiguus 
F. mullotti 
Pityosporitea westphalensie 
Triguitrites app. 

scu)4tilis 
T. inusitatus 
hrensisporitss app. 
Laevigtosporit.e app. 
L. Minutus 
L. minimua 
L. obscurus 
L. oculus 

pseudothi.ssenii 
Reticulatisporit.a niediareticulatua 
R. tortuosus 
R. facetus 
R. app. 
R. m.agnus 
Verrucososporites facierugosus 
Alatisporites pustulatus 
Reinschospora cpp. 
MicroreticulatjaDoritea ouaesitua 
H. fenestratus 
H. parviunctatus 

reticulocingulum 
M. sulcatus 
Toriapora s•curia 
Cadiospora magna 
Gravisporitea sphaerus 
chopfites dimorihus 
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• 0.6 0.1 87.4 4.6  7.5 0.3 16.4 63.2 • 12.2 88.0 6.4 
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0.1 0 * 0.3 0.1 0.1 0.3 0.1 S  
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• 0.1 0.2 200 

a a 0.2 0.2 0.3 O.k 0.5 0.2 • 0.2 
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0.2 0.2 0.2 • 	 0.1 0.1 	1.0 	0.2 	• 0.2 0.3 * 092 
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SPORE TYPES: 

Lycoapora app. 
Den.aoaporitea anriulatue 
D. ino.ignabundus 
D. solaris 
Calamoa.pora ap. 
Spinosoaporitea app. 
S. sp. (4i1iott'a type 4) 

apinulistratue 
Plan.isporitea app. 
Raistrickia app. 
R. medusa 
Cirratriradites etriatus 
C. op. 
C. tenuja 
C. aligerens 
C. saturni 
EnQosporitee app. 
chulzoapora ovata 
ii.ndosorites costatus 
Florinitea app. 
F. antiguus 
F. niulotti 
Pityosporitee weatpha].eneia 
Triguitritea 8Pp. 

scuiptilia 
T. inusitatus 
;.hrensiaporites app. 
Laevigntoaporitea app. 
L. iniuutua 
L. minimue 
L. obacuru.a 
L. oculus 

paeudothiessenii 
Reticulatisporites aediareticulatue 
R. tortuosus 
R. facetus 
R. app. 
f. magnus 
Verrucosoaporites facierugosua 
Alatisporitea puatulatue 
Reinschospora sp. 
Microreticulatisøoritee aua•aitus 

fenestratus 
M. parvipunctatus 
M. reticulocingulum 
M. sulcatus 
Torispora securia 
Cadiospora magna 
Gravisporites sphaerus 
chorfites dimorDhua 
Remainder 
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1.0 0.6 0.7 0.3 1. 
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SPORE TYPES 

Lycospora 
Densosuorites annu].atu.e 
D. indignabunuua 
D. solaris 
Calamospora 8pp. 
Spinososporites app. 
S. sp. (Ii±llott's type 4) 

apinullatratus 
Planiaporites app. 
Raistriokia app. 
R. medusa 
Cirratriraditea atriatua 
Co Bp- 
C. tennis 
C. aligerena 
C. saturni 
£ndoaoritea app. 
Schuizospora ovata 
Endosporitea costatue 
Florinites app. 
F. antiguus 
F. znillotti 
Pityosporitea weatpha1cn 
Triauitrites 6Dt. 

SCUiptl.L3.8 

T. inusitatus 
AhrensisDoritea 

L. minutus 
L. minimus 
L. obscurus 
L. oculua 

pseudothiessenii 
Reticulatisporitsa m.diareticu]atu.s 
R. tprtuosue 
R. facetus 
R. Bpj. 

R. magnus 
Verrucososporites facierugosus 
Alatiaporitea puatu1atua 
Reinechospora app. 
Microreticulatiaporites guaeaitua 

feneetratus 
M. parvipunctatus 
H. reticulocingulum 
H. aulcatus 
Toriapora securie 
Cadiospora niagna 
Grvisporites sphaerus 
Schopfites dimorphus 
Remainder 



WSfl * 4b 	 aa4wAa 	 t*flS 

426  !L2Z ~28  429  430  431  32  ~21 434  436  437  438  441 442 A!O-  444  445  978 2a 280  981 

41.4 51.3 50.5 37.3 46.3 44.8 23.1 54.3 56.4 67.1 70.0 57.2 67.4 59.2 52.9 48.5 53.1 52.9 55.8 36.0 59.3 8.3 43.0 38.7 
0.6 0.3 0.2 

0.3 * 0.2 
• 0.8 0.3 0.3 6.2 13.9 ip 11.8 1.5 • 0.1 0.7 0.5 

20.7 7.5 16.8  8-5 15.3 8.5 1.2 6.3 8.2 4.5 4.0 8.5 2.9 6.1 3.6 12.9 8.1 6.8 8.3 15.9 12.3 1.5 8.1 21.6 
2.7 1.9 2.6 0.6 2.0 1.0 0.5 o.k 0.4 0.4 1.0 o.8 1.0 0.7 1.3 0.1 0.2 0.4 0.7 0.7 1.5 0.5 1.6 0.2 • a  0.2 0.2 • 0.2 0.1 0.2 0.3 0.2 * 

2.8 0.5 0.7 6.4 0.7 5.2 12.0 0.2 5.2 4.0 6.2 4.9 10.0 5.9  4.1 3.4 5.1 0.5 8.8 8.9 1.5 3.5 2.0 4.1 
1.4 3.8 1.5 1.3 3.6 1.7 2.2 0.7 0.5 0.6 0.5 1.4 0.9 1.5 3.1 1.2 1.9 1.6 3.6 1.5 1.3 2.2 0.8 
0.1 0.2 0.6 o.k 0.3 0.2 0.7 0.2 0.2 0.5 0.2 1.2 0.2 0.1 0.3 0.2 0.2 0.3 o.k o.k 2.1 0.9 

a • 1.6 0 2.2 • 0 002 
• * 0 0.3 

a  0.3 0.3 1.0 0.2 0.7 0.2 0.1 0.3 O.k 0.1 0.5 0.3 0.2 0.3 0.6 0.2 0.3 0.2 
1.8 1.4 1.2 1.8 1.7 0.4 1.1 0.5 7.6 0.2 3.0 2.2 1.6 2.0 2.3 0.2 0.5 1.0 0.9 5.3 0.4  7.9 3.8 

0.5 1.2 0.6 0.2 0.1 0.4 0.3 a 0 1.0 0.3 0.7 0.8 • 0.3 0.1 0.3 

5.5 9.6 1.5 14.2 2.5 4.2 6.4 1.4 4.6 2.3 2.9 3.6 3.6 9.9  6.5 9.4 2.5 4.8 6.4 
3:6  002 0.2 

0.2 • 0.2 • 0.1 0.2 0.6 0.3 o.k 0.2 
0.6 1.5 1.5 1.3 5.3 2.9 0.2 o.k 1.6 2.2 1.0 0.2 0.7 2.1 0.7 1.9 2.4 0.2 1.1 0.2 2.1 0.4 2.7 0.2 

19.2 16.8 19.6 17.5 22.6 2E.1 31.5 19.0  13.5  14.7 11.6 17.8 7.5 12.8 16.4 17.4  15.2 19.0 11.5 25.6  12.6 6.7 22.0 19.8 
2.0 0.2 1.8 1.8 1.5 0.8 0.9 0.2 0.7 2.5 1.3 0.4 1.1 1.5 0.2 2.4 1.0 1.8 
0.6 0.9 1.2 0.4 1.7 0.3 1.7 2.0 

SPORE TYP1 

ycosjora app. 
Densoaporites anrLulatua 
D. indignabundua 
D. solaria 
Calamospora appo 

inoaoaporites app. 
S. 

 

P. (Nillott'a typ.  4) 
apinu1istritua 

Planisporitea app. 
Raistrickia app. 
R. medusa 
Cirratriradites striatus 
C. sp. 
C. tenuis 
C. aligeren.. 
C. saturni 
Endo8porites sp 1 . 
Schuizospora ovata 
Endosporitea costatus 
Florinites app. 
F. antiguus 
F. millotti 
Pityosporitea westpha1enaia 
Triguitritea app. 

scuiptilis 
T. inusitatus 
Ahrensiaporitea app. 
La.vigatosporites app. 
L. minutus 
L. ininimus 
L. obscurus 
L. oculus 

paeudothiessenii 
Reticulatisporit.a aediareticulatus 
R. tortuosu.. 
R. facetus 
R. app. 
R. ma.gnUB 
Verrucososporites facierugosue 
Alatisporitea puatuJ.atus 
Reinachospora app. 
Microreticulatisi,orit.a auaeaitu. 

fenestratus 
M. parvipunctatus 
M. reticulocingulua 
N. sulcatus 
Torispora aecuris 
Cadiospora magna 
Gravisporitea sphaeru.s 
Scho.fites dimorphus 
Remainder 

0.5 	2.4 	0.8 2.8 	0.8 o.k 1.0 	0.2 	0.7 1.0 • 	1.4 	1.1 	1.7 	3.6 	1.3 	1.6 * 	• 	0.6 0.1 	0.2 	0.3 • 	0.1 0.8 	0.1 0.3 0.5 	0.2 0.1 a 	 o.k 	0.3 	0.7 • 	0.4 
* o.k 	0.1 0.4 0.5 	• 002 002 	 • 	0.1 0.3 	• 	0.3 002 

1.0 • 0.3 S 	• 003 	0.3 a 	a 
• 0.2 	0.2 

0.2 a 	 * 
* 

a • a 	a 	a • 	 0.2 
a a 	a 	 a 

S 

a 0.2 
a 

• a 0.3 	 • 0.3 	37 	a 

:.. 
	 :)• 	_j.I 

	
c..i 



0.9 0.2 

S 

S 

0.3 1.1 

• 

• 

0.3 

* 	3.0 0.2 0.6 0.2 
0.3 	 0.2 

• 	• 	0.5 0.9 0.2 
* 	0.5 

• 	* 

0.3 	* 
S 0.2 

0.8 
	

0.2 	o.k 
	

0.2 	0.4 	0.4 	0.3 

• 	* 	* 

0 

o.k * 

CANNOCK CIIA.iE Continued 

982 983 984  985 986 2QZ  988 2a 990 576 2a 578 579 	 _ .582  2M 584  2a 586 587 588 

68.5 59.1 83.0 79.2 66.0 57.2 55.9 19.8 47.9 G2.1  23.6 51.9 38.9 61.2 58.4 42.4 55.1 50.5 54.7 25.1  64. 	69.9 15.7 37•C 

• 002 6.5 0.9 0.2 0.2 1.1 
• 0.2 1.2 

0.4 0.3 0,2 0.2 O. 7.7 8.3 0.2 • 3.8 0.7 o.k 0.3 12.3 
4.0 5.5 2.3 2.0 5.4 7.8 9.9 5.0 1.8 6.5 13.8 9.8  15.7  2.2 6.1 5.5 5.5 14.1 12.1 20.5 5.0 10.9 7.5 16.3 
4.1 3.7  0.2 0.8 3.1 1.6 2.3 0.9 0.2 2.5 5.1 2.2 2.9 2.3 2.6 3.0 0.2 3.8 0.8 4.4 3.7  2.0  3.9 3. 

0.2 • 0.2 001 
1.4 14.5  2.6 2.0 0.3 2.6 0.9 1.2 0.5 6.1 2.0 6.8 2.5 8.5 4.6 4.4 9.4 1.2 3.4 4.9 3.6 2.4 11.4 O. 
1.4 0.7 0.2 0.7 1.0 1.6 2.3 1.9 1.3 0.7 7.0 1.5 1.6 1.6 2.1 2.7 32 1.5 0.5 2.0 2.9 1.3 2.9 0. 

091 093  0.2 0.3 092 0.2 • 0.2 0.2 0.7 2.5 o.k 0.3 o.k 0.6 0.2 0.5 o.k 1.3 0.2 0.2 

0.1 002 0.2 1790 0.7 0.2 0.4 o. 
0.3 21.7 0.3 

0.3 o.k • 0.2 0.7 0.3 0.1 • 0.2 o.k 0.2 * • 
6.2 0.4 0.8 1.2 1.0 0.8 1.3 1.9 0.3 0.3 17.4  1.5 • 1.4 3.0 8.0 • 4.0 0.5 2.0 1.0 0.2 3.4 1.1 

o.k 0.2 o.k 0.7 0.2 0.1 0.5 0.6 0.6 0.5 * 009 • 0.2 O. 
0.8 0.3 097 1.3 092 0.3 0.7 0.3 o.a 0.5 0.1 1.9 0.3 0.4 
2.2 4. 0.3 2.7 4.6 3.5 2.5 0.6 0.9 0.3 0.3 0.5 5.7  1.2 3.7 9.5 o.k 3 .6 4.2 7.9 1.5 0.8 3.9 1. 

0.8 0.5 0.2 0.3 0.2 0.5 0 * 
0.2 0.2 

0403 O.k 0.3 0.3 0.1 0.7 0.2 0.2 0.5 • 0.2 * 
0.6 1.1 2.0 092 1.0 1.8 4.0 0.2 1.4 3.8 1.2 2.3 0.2 2.2 1.0 11.3 0.8 1.1 o.k 0.9 1.3 

9.3 1294  3.9 8.9 9.2 17.8  11.2  13.0  21.2  15.2 21.7 18.0 24.4 11.0 12.4 12.8 9.4 13.0 20.3 21.8 13.8  9.6 48.1 22. 
1.5 1.3 1.7 0.2 0.8 1.2 9.3 4.2 6.1 3.3 3.2 0.5 1.6 1.2 o.k 1.7 0.( 

01 1.1 o.k o.k 1.7 1.3 1.3 2.1 

1.7 	2.9 1.4 0.6 	4.1 2.5 	2.3 	 0.3 	0.2 	1.2 
0.2 	0.1 0.2 002 0.5 	 * 

005 	 0.2 	0.1 
001 • 0.5 093 	2.2 	0.3 	 0S * 

0.1 0.2 
• 0.2 0.2 

0.6 	0.1 

0.4 • 0.3 	0.2 

0.2 	 0.2 	0.4 	 0.1 	0.2 

SPORE TYPES 

Lycospora app. 
Deneoaoritea axuu1atuB 
1. indignabundue 
D. solaria 
Ci1amospora app. 
pinosoaporitea app. 
S. op. (flillott's type k) 

spinulistratue 
P1aniporites app. 
Raistrickia spp. 
R. medusa 
Cirratriraditea atriatue 
C. sp. 
C. tenuis 
C. aligerua 
C. aaturni 
Endoaporitee app. 
Schulzospora ovata 
Endoaporites costatu.a 
Florinites spp. 
F. antiguua 
F. millotti 
Pityosporit.s app. 
Triguitrites 

sculptiiis 
T. inusitatus 
Ahrenaisporites app. 
Laevigatosporites app. 
L. ainutus 
L. minimum 
L. obscurue 
L. oculus 

paeudothiessenii 
Reticulatie LJori-tes mediareticulatus 
R. tortuosus 
A. itua 
R. et 
R. magnus 
Verruc ososporit.e faci.rugoaua 
1atisporitea puatulatus 
einachoapora app. 

iicroreticulatiapoa-it.s gua.eitue 
r. fenestratua 

parvipunctatu. 
I. reticulocingulua 
1. su1catu 
orispora securi* 
diospora magna 
raisporites aphaerue 
bopfites diaorphua 
rc.i'der 



AI[VsA 	,AJ3 	uniuueg •. IDVU&n zrjr1J. 

424 423 422 421 420 1432 1339 1433 14 732 M 734 735 

46.0 55.0  36.6 40.1 52.2 68.1 71.4 66.7 69. 4  79.0 61.8  47.5 39.8 59.9 52.8 32.8 15.5 68.0 40.2 69.8 76.2  59.9 75.0 81. 
002 0.4 ' * 0.3 2.4 • 11.3 0.1 0.2 3.6 55.4 1.5 4.2 0.9 0.5 0.7 o.k 

0.6 3.1 0.2 1.3 * 10.5 3 .6 2.4 0.2 1.1 2.0 a  
2.0 2.0 

20.5 15.9 14.4 11.9 10.6 3.8 13.0 18.7 7.6 5.2 9.9 11.9 24.9 15.1 14.9 14.4 8.4 15.6 17.5 7.3 10.4 11.4 7.7 5.1 
1.0 1.6 0.5 1.1 0.1 2.4 2.6 0.2 0.2 o.6 2.2 0.2 0.5 0.7 2.4 2.5 0.2 2.0 1.9 2.6 0.2 0.5 1.7 2.3 

* 0 0.2 0.3 • 0.1 • 0.2 0.2 0.1 * 
0.4 4.3 1.5 5.7 1.0 10.2 • 1.8 1.0 5.5 7.4 1.2 3.9 2.6 0.9 4.6 0.8 3.5 9.9 093 1.2 6.8 9.3 k. 
1.5 1.0 3.4 2.1 1.4 3.0 0.2 o.k 0.7 1.6 1.5 1.2 0.1 0.3 o.k 1.4 0.8 0.2 0.9 0.9 0.4 1.6 o.k 1. 
0.6 0.2 2.1 0.2 0.3 2.0 0.2 0.2 1.2 2.4 • 0.5 o.s o.k o.k o.k 0.8 1.0 1.6 0.5 1.2 1.5 1.1 1. 

0.2 16.5 0.5 1.0 2.7 1.7 1.2 * 8.8 2.6 o. 
0.5 0.2 1.0 0.8 o.k 0.2 4.2 3.6 1.6 • 7.1 0.5 0.5 * 
0.2 * 1.3 

a 1.4 0.2 * 
• • 0.8 0.1 0.6 0.2 0.3 0 0.3 • 0.1 0.2 0.3 0.3 * 

1.7 0.5 1.0 0.8 3.2 3.4 0.3 • 1.5 0.9 0.3 0.2 * * 
a • • * * 0.2 

005 0.6 005 • 1.2 0.2 a  

2. 5 ..9 . a . a 1.0 
o.k 0.7 0.2 0.3 0.2 0.5 0.3 0.2 0.1 * 0.2 1.2 0.3 0.2 • 0.1 * 
0.2 0.8 • 2.1 0.5 o.k o.k 1 

1:1 

093 0.3 1.1 0.7 005 0.3 0.2 • o.k 0.2 ' 00 
.O 095  0.7 • 0.1 

a 
20.7 15.9  31.8  27.5 25.0 2.0 4.0 .4 2.1 1.7 6.4 16.6 24.5 17.1 25.5 19.7 13.2 5.5 16.8 15.6 7.8 5.9 1.7 1.4 

0.2 0.3 4.1 0.5 0.3 • 0.3 
0.5 0.5 0.2 1.8 0.9 0.5 1.6 0.7 0.6 

1.1 
0.6 
0.4 

0.3 0.2 0.2 • 0.1 0.2 0.2 o.k 
0.3 0.5 0.3 1.0 02 . • 0.2 0.2 

0.2 0.2 0.3 • 0.1 S  
• 0.3 0.8 • 0.2 0.3 a 092 0.5 0.2 0.3 • 0.3 0.3 0.6 • 0.2 * * 
• o., 0.5 0.7 

0-3 a 
002 • 0,1 • S 

S 

0.2 

0.2 
	

0.2 
0.2 

0.2 
	

0.2 0.1 0.1 
	

0.1 	0.5 
	

0.2 
	

1.9 

SPORE TYPES 

Lycoepora app. 
Densosporit€e anriulatui 
D. indiguabundua 
D. solaris 
Calamospora app. 
Spinososporites app. 
S. sp. (Iiillott's tye 4) 

spinulistratus 
PlEtnisporitea app. 
Raistrickia app. 
R. medusa 
Cirratriradit.e atriatus 
C. sp. 
C. tenuis 
C. aligeren. 
C. saturni 
Endoaporites 8pp. 

Schulmospora ovata 
Endosporitee costatus 
Florinites app. 
F. antiguus 
F. millotti 
Pityosporit.a westphalensis 
Triguitritea app. 

scuiptilia 
T. inusitatus 
Ahrensiporites spp. 
Laevigatosporite a. 
L. minutus 
L. minimus 
L. obacurus 
L. ocu.lus 

pseudothiess.nii 
Reticulatisporitea mediareticulatus 
R. tortuosus 
R. facetus 
R. app. 
R. magnus 
Verrucososporites facierugosus 
kklatisporites pustulatus 
ReinBchospora spp, 
icroreticu1atigporites guaeeitua 

fenestratus 
t-I . 	tatus 
M. reticulocingu].u* 
M. aulcatus 
Torispora securis 
adiospora magna 

Gravisporites sphaerua 
.chop fitea uiaorphus 
emainder 
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la 154 155 156 533,4 535 666 692 §26 22t 2 2 .24t 22. 856  60 
13.0 
56.2 

39.4 
14.6 

24.1 
15.8 

30.7 20.3 68.8 74.0 42.7 64.5 61.2 79.0 32.4 39.4 45.9 34.4 61.9 62.2 144.8 30.2 15.7 34.7 49.0 79.1 66.6 3.0 50.0 2.8 26.3 0.2 5.o 0.6 0.4 * 0.9 0.9 0.8 1.3 o.k 1.0 7.5 • 0.5 002 

5.5 9.7 10.4 10.6 14.2 6.9 17.1 9.4 10.5 3.0 10.8 29.9 20.2 21.3 20.3 6.4 11.9 5.2 23.2  
02 

16:7 
03 

21.2 28.1 9.3 9.2 2.2 2.5 1.5 2.7 2.5 11.3 0.6 0.9 1.7 0.2 1.9 3.1 20 5.5 7.3 11.9 2.9 5.3 9.6 4.5 2.5 0.2 0.6 0.6 0.1 0.5 0.1 001 0.6 0.2 0.3 
0.8 

1.9 
1.0 

4.8 
1.8 

0.7 1.0 0.4 0.8 2.6 0.9 5.4 2.1 2.9 0.5 o.k 0.5 0.2 2.7 7.1 1.2 4.7 1.2 2.4 00 2.8 

1.3 1.7 2.8 
1.5 
1.2 

0.7 
1.6 

1.9 
1.7 

0.9 
0.9 

1. 9  
0.4 

0.2 
1.1 

0.4 
2o6 

1.3 0.3 0 , 7 1.0 0.8 0.2 2.2 4.6 1.5 9.3 2.2 o.k 1.7 0.6 
2.8 0.7 1.7 0.6 • 0.9 0.2 1.2 1.2 1.4 o.k 0.7 0.6 1.5 

0.6 
0.9 1.0 0.9 0.4 1.3 

093 0.1 0.2 1.1 5.2 0.2 092 • o.k 

1.3 1.0 3.5 0.2 
a 

• 1.6 
001 
005 

* 
0.1 

0.2 * 0.6 * 0.2 002 • 0.2 1.2 2.9 S * 0.2 

002 
0.2 12.1 1,4 5.2 0.2 1.1 • 0.5 1.6 3.1 0.2 0.3 * 

* 0.1 0.2 0.4 0.1 
0.5 0.6 0.7 0.8 • 

0.3 1.1 0.7 0.7 0.6 0.5 
0.2 
0.1 • 0;6 

$ 0.5 092 
0.2 

0.2 1.1 0.6 o.k 1.2 7.4 0.8 0.3 * 0.2 
0.9 10.0 1.8 9.5 9.0 0.3 0.9 0.6 

1.1 1.8 0.7 0.2 0.2 2.5 0.4 1.9 0.4 a 

• 5 0.4 
• 

6.5 8.0 4.4 
a 

7.8 
* 

2.3 0.4 o.k 0.4 0.6 
S 

1.8 0.4 3.1 0.2 • 0.2 
• . S 

17.3 23.0 32.8 5 .6 4.1 2.3 1.0 1.9 16.6 5.3 6.9 5.9 0.9 3.4 8.6 15.7 16.1 9.9 16.2 15.2 7.2 11.2 

097 1.1 0.5 1.6 1.6 2.0 
0.7 
096 

4.3 
5.5 

5.3 
6e5 

2.0 
599 692 

0.6 
0.4 

1.8 k. 3.3 
100 0.7 

• 9.3 0.3 
• 1.4 

o.k 0.7 1.3 0.6 
0.7 • 1.1. 0.2 

a 
0.3 0.5 o.k 0.3 0.2 1.1 1.0 3.1 2.3 3.7 3.0 * 0.4 

a 001 0.2 0.6 
0.2 0.4 

0.7 • 0.2 
o.k 4.9 0.3 5 a 

• 0.5 • 0.3 • S 
S a 

0.6 1.1 0.6 * 1.1 0.2 0.4 
1.3 2.8 1.2 1.3 0.2 1.8 

%#r( •J ( 	2  * 
a 

0.4 	 o.k 
S 
* 

0.1 	002 	0.1 	 0.1 	0.3 	0.3 	0.2 	Q•L 	 0.1 	1.3 	 1.2  

SPORE TYPES 

Lycoapora sp - . 
Dansoapori tea annulatu. 
D. indignabundue 
D. 80].aria 
Ct&lamospora pp. 

Spinososporites a_pp. 
S. ap. (Millott'a type k) 

spinulistratus 
Planisporites app. 
Raistrickia app. 
R. medusa 
Cirratriradjtes atriatua 
C. sp. 
C. tenuis 
C. aligerng 
C. saturrLi 
Endosporites app. 
Schu].zospora ovata 
Endosporites costatu,c 
Florin.ites sip. 
F. antiguus 
F. miflotti 
Pityosporite. westphalenaja 
Triguitrites app. 

scuiptilia 
T. inusitatus 
Ahrensisi)orj tea app. 

eviatosporitea app. 
L. xninutus 
L. minimu, 
L. obscurus 
L. oculus 

pseudothiessenjj 
Reticulatisporitea mediareticulatu. 
R. tortuosus 
R. facetus 
R. 8.. 

R. magnuc 
Verruc osoap oritos facierugosu.a 
Alatiaporitea puatulatus 
Neinschospora app. 
I icroreticu1atisporit.a guaeaitus 

fenestratus 
12arvipunctatua 
reticu].ocingui.ua 

• su.lcatua 
rispora securis 
Jiospora magna 
visporites sphaerua 

i op fit as dimorphus 
:L:iinder 



1.JCO8pOTR BP3. 

C. tenuts 
C. a1ierena 
C. ecturni 
Endosporit*e sp. 
chu1zos..ora ov tu 

)--~ndop,poritqz costatas 
F1orinit.e ap. 

ntiguua 
. iti1otti 
ityoeporit•a vaatpha].nai. 

.riluitrite5 app. 
s 

 

ac -  -ptilis 
. inuaittue 
hrenaiaporiteb gype 
aeviatoapori tsa etj. 

A. vX3inUtUa 
L. r.inirua 
. obacurus 
. ocul.u&i 

pasut othieaaii 
eticu1atieporit9a229ar.ttcu1atu. 
. tortuoaua 
. facetua 
-. 

•. m.gnua 
orrucosoeporitea fsci.uo.ua  
].tLporitea puatu1atu 
.eiaechos.,or 
icroreticu1atjorita guaeaitia 

-_. feuestr.tuc 
':. parvip.rctatua 
• reticLz1ocinju1ua 

.. sulcatus 
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Spinososporites app. 
S. sp. (Miflott's typ. k) 
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Raistrickia app. 
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C. sp. 
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C. aligerena 
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F. znillotti 
Pityosporitea westphalenaia 
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T. inusitatus 
ithrensisporites app. 
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SPORE TYPES 

Lycoapora 6Pi. 
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D. mdi nabu.ndua 
D. solaris 
Calamospora spp. 
pinososporites SPP. 

S. sp. (Millott's type k) 
sjnulistratua 

Planisporites app. 
Eaistrickia app. 
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C. sp. 
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C. aligerene 
C. saturni 
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Endus1orites costatus 
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scuiptilia 
T. inusitatu8 
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Laevigatosporites spp 
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Reticulatisporitea mediareticulatue 
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R. facetus 
!. app. 
. magnus 

Verrucosoaporites facierugoana 
• latisporitea pustulatue 
einscboppora spp. 

MicroreticulatisDorite8 auaesitus 
N. f.neatratus 
N. pprvipuflC tutus 
11. reticulecingu]ua 
• sulcatus 
PorispOra s•curia 
Cacliospora maa 
•JravisporiteS sphaerue 
chop fit as dimorphue 
.rainc1er 
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0.3 002 0.5 0. 0.2 0.4 0 •  0.3 0.3 
009 0.3 1.6 2.7 0.3 1.9 0.7 4.1 307 3.0 1.0 0.2 1.5 0.2 0.3 0.2 2.5 3.3 1.0 1.9 o. 6.2 1.6 k.o 
1.3 0.3 2.1 1.1 1.) 0.6 0.6 1.2 1.4 1.0 o.k 1.6 o.k 2.1 0.1 0.4 1.8 1.2 201 190 2.1 1.0 1.1 1.9 
0.9 1.1 0.5 0.1 0.5 0.9 0.4 0.8 1.0 102 0.8 300 0.2 22 001 193  0.5 1.2 0.8 2.6 202 1.6 0.6 3.5 

0.2 24.4 5.0 1.7 8.6 5.9 1.0 1.6 
1.1 4.6 003 0.9 0.3 1.8 0.6 2.3 0.7 0.3 1.0 22.6 0.4 0.1 0.1 2.5 2.7 101 200 7.6 
0.2 0.3 0.1 • 003 

0.5 0.5 
002 • 0.7 00 0.2 • 002 002 • 0.4 0.7 0.1 1.0 0.3 • 0.6 
100 0.3 002 1.4 1.3 0 • 0.2 1.6 • 0.8 0.5 1.0 0.3 0.3 0.6 0.3 0.1 

0.2 0 0 • 0.1 • 002 0.2 0.1 
0.7 0.1 00 0.3 0.3 

0.3 0.3 O.0 0.3 0.2 0,2 0.2 0.5 0.5 0.5 095 0.2 001 001 0.3 063 0.3 
2.6 105 0.6 3.3 1.3 0.6 • 0.3 0.2 0.3 2.5 2.0 0.4 3.4 1.2 2.5 1.1 001 

04 0.2 	 002 	 o.k 
	

0.3 	 v 002 2.1 
	

0.5 0.3 

01 003 005  
14.6 16.1 9.3 9.2 35.6 8.8 	9.6 	6.5 	7.1 	44 	4.6 	4.0 	0.8 15.3  16.0 5.6 8.9 14.6 6.3 18.8 36.6 11.8 

4.6 3.4 
0.5 1.0 • 	 103 2.8 2.1 1.0 

0.8 
0.3 
0.3. 

0.2 0.4 	003 0.6 0,4 • • 0.1 04. 0,4 0.3 1.0 0.5 
0.3 0.3 • 0.4 	• 0 . 	 0.2 002 0.6 0.1 0.1 0.4 o.6 

S S 

• 001 0.4 • 0.6 	 002 	 0 S 0.1 0.5 0.1 0.1 0.7 0.1 
0.3 • 0.4 

5  0.3 
• • 001 0.3 

0.2 • 0.2 

0.1 

0.1 0.1 0.2 

0.1 

S S_•-  - 	• 	••- ••. 	. 	 S S 	• a •• 	•.i. - 	2 
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0.2 0.2 0.2 * 

o.k 0.3 0.2 

0.2 	 S  
0.2 

* 	a 

S 

a 
0.2 	O.k 	0.2 	0.2 	13.5 

UAU.iQQL1)JUjk (.0flt. ,vJ 	Jr 	v1z 

SPORE T! ES 847 848 1340 134]. 1342 13 1344 1345 1346 1347  1348 1349 1350 1351 1353 1354 1355 l3, 1357 1358 1359 1360 

Lycospora Se 32.1 56.0 73.1 21.0 61.0 13.7 66.1 24.0 70.0 40.6 53.0  51.9  37.5 61.0  33.3 3.8 67.5 54.0 48.0 38.8 57.0 38.5 17.5  44.0 

Denaoaporitea annulatue 0.9 29.5 O.k • 0.1 0.2 0.9 3.1 1.4 0.2 4.9 2.1 1.1 3.5 
2.0 

1.6 
5.8 

D. indiguabundua 1.9 1.5 0.5 0.2 300 * 22.8 0.2 1.1 9.1 1.8 0.2 3.3 0.3 0.7 

D. so1ria 
Ca1amopora app. 11.8 .4 10.7 17.5 15.0 26.6 14.7 

* 
12.4 2.5 25 4  

2.6 
21.0 8.7 11.8 21.0 20.6 11.3 6.9 10.3 12.2 19.4 14.6 12.2 23.5  14.1 

inosoaporitea app . 0.7 o.6 1.2 1.9 4.9 4.9 3.1 3.1 0.7 0.7 0.5 0.8 0.2 2.1 o.k 3.2 1.2 3.3 1.2 0.3 2.7 0.1 7.5 0.2 

S. op. (hillott's typ• 4) 
 spinu1itrptue 3.9 0.7 

0.1 
2.0 

0.2 
0.3 0.2 0.7 26.6 0.5 u.k 

0.2 
8.1 

0.1 
15.2  

0.2 
5.1 2.3 5.0 

0.1 
14.1 15.2 19.4 

0.2 
6.1 18.2 

0.2 
2.4 2.1 2.0 

0.2 
12.8 

P1anisporitei app. 1.4 0.6 0.5 1.1 1.4 0.2 6-5 5.8 .7 1.7 3.5 1.0 0.5 2.0 0.5 2.5 1.2 0.8 2.3 0.1 12.5 0.3 

Raiatrickia sp,. 1.3 o.k 1.6 1.2 0.5 1.0 0.3 0.5 0.4 1.5 1.2 1.6 • 0.2 o.k 1.0 1.5 2.9 1.6 0.3 1.6 0.4 6.0 0.7 

R. medusa * 002 
Cirratriraditea atriatus 

. 	sp. 
35.3 3.3 

0.3 
0.7 
0.2 0.2 • 1.5 21.5 0.8 0.5 7.0 4.7 4.5 • 0.5 0.2 

- " y * n_4 1.0 00 2 
L. tenu.ta 
C. a1ier.na  
Co saturni 0.1 2. 
Ehdoapori.t.a app. 0.3 10.1 
Schuizospora ovpta * 
Endosporitea coatatu 0.6 
Florinitea app. 0.2 0.6 
F. antiguua 
F. mullotti 1.3 
Pityosporitea westphalsnais 0.4 
Triquitritea app. 6.1 

sculptilia 
T. inusitatus 003 
Ahrenaisporitea app, 
Laevigatosporitea app. 9.9 	2.9 	4.2 21.1 
L. minutus 1.5 
L. muiuu 4•14. 

L. obscurus 
L 	 oCuluL3 4.0 
L. pseudothieasenii 4.0 
eticu1atisporites m.diazeticulatu.e 0.2 
. tortuosus 
. facetua 

- • magnus 
errUCOoLpQritB facierugoeua 
1ati3por-tc.5 pustulatua 
eifl.3choBpora appe 
icroreticulatiaporitea gua•situa 
. fenestratus 

1'. parvipunc tatue 
. reticu1ocingu1u 0.2 
• su].catus 

aecuri - --orisporc 
,adiespor. magna 

• ravisporit€s spha.ru.a 
chopfite 	Liicrphua 
emainder 0.4 1.5 

0.6 0.2 0.2 0.5 0.6 0.8 0.5 o.k 0.2 0.5 0.2 0.3 0.8 0.2 * * 0.3 

1.5 13.3  8.6  4 -3 1.9 0.6 1.8 0.4 0.9 0.2 1.7 0.5 0.5 0.5 * 0.9 
: 

0.8 0.3 0.4 0.7 002 002 0.5 002 • 0.2 0.2 * * 

0.5 0.2 1.0 0.2 1.0 0.9 002 0.5 0.2 0.5 0.6 o.k 0.1 5.0 0.2 

0.2 6.2 8.1 3.0 2.3 8.5 1.7 0.2 0.4 1.1 0.3 1.1 0.6 o.k * 0.5 
0.2 0.5 • * 

0.2 • * • * * 0.2 0.5  

2.3 2.2 1.7 0.3 • 0.2 0.4 1.0 

3.6 4.7 

• 0.1 * 0.5 0.2 

3.8 4.5 0.8 6.0 3.9 6.1 16.0 6.4 13.7  d.1  13. 4  12.4 4.2 4.3 9.0 11.3 9.0 45.9 1.0 17.5 
0.8 0.8 1.8 
1.4 2.1 0.5 1.3 1.1 1.4 0.3 0.8 

0.3 0.5 
2.4 23.6  0.2 

• * S • * * 062 0.7 
002 1.4 0.9 0.2 0.2 0.4 0.2 0.2 0.6 0.2 o.k 2.5 * 

1.0 0.2 0.5 
0.1 2.6 7.4 0.3 1.2 0.2 1.2 0.5 0.5 0.8 0.6 1.0 

2.6 o.k 0.2 * 

* • * * 
• • a a 



WARWICKSHIRE  

1 	27 748 749 	1 	2 	2 	1.54 	Z   	 2 	l      

64.1 66.0 73.5 80.5  35.2 25.2 6.4 52.0 67.9 37.2 23.9 19.5 58.1 87.0 39.6 51.3 36.2 16.4 52.5 59.7 73.1 51.7 57.8  62.0 
0.1 • 8.2 42.2 68.9 0.3 0.2 6.5 46.0 3.9 2.2 25.2 4.4 3.1 60.0 6.7 4.2 o.k 0-3  16.3 20.7 

* 3.0 1.1 2.7 0.9 2.0 4.4 0.7 4.2 0.9 0.8 3.3 1.4 2.1 1.3 3.2 6.2 1.2 
• 0.2 

5.5 23.3 11.6 5.7 14.5 3.0 4.0 17.9 10.6 14.5 7.9 23.0 12.6 1.0.0 8.7 12.3 10.6 7.1 7.7 8.4 6.2 10.8 3.6 7.8 
0.1 0.2 09 0.8 0.2 0.6 2.8 1.2 3.5 1.5 2.2 2.8 0.3 1.3 4.0 1.3 0.7 0.6 0.3 2.3 4.1 0.5 2.3 

o.k 0 • o.k 
2.5 o.k 1.5 5.7 2.2 1.6 6.1 3.7  1.7 1.7 10.9 1.5 1.9 4.6 8.4 0.8 4.3 1.1 2.5 9.7 7.4 
o.k 1.0 0.1 2.2 0.5 1.9 0.5 0.2 1.7 2.1 1.3 1.7 1.0 0.5 0.2 1.4 2.5 1.5 1.0 2.6 2.5 1.9 1.3 1.7 
0.1 * 0.1 1.3. 0.1 1.1 0.9 1.2 0.2 1.3 4.0 0.5 2.5 3.9 3.3 2.0 2.6 0.9 1.0 3.9  3.1 0.3 

* * * 2.0 0.5 14.5 10.4 4.4 0.3 0.2 0.2 
0.8 8.7 5.1 1.1 1.4 0.3 0.0 1.1 0.8 0.7 2.1 0.7 4.7 0.5 0.5 o.k 1.7 2.3 
0.1 0.1 1.4 0.5 • S  

0.3 • 1.7 3.1 * * * 
0.1 0.3 • 0.5 0.4 • 0.3 * 0.2 0.2 0.2 0.2 * 

0.7 0.2 1.1 092 192 0.3 1.9 0.8 0.7 0.6 0.2 • 1.4 0.2 o.k 
• * 002 * 002 

0.1 0.2 0.2 0.5 0.2 * 
o.k 0.1 0.1 0.3 0.1 0.1 0.3 0.3 0.8 0.2 0.3 • 0.2 002 0.2 o.k 0.3 0.2 0.3 

0.1 0.2 1.4 0.6 0.7 o.k 0.9 2.1 2.6 0.5 0.3 0.2 0.2 0.2 0.2 0.2 

0.2 
002 0.2 002 001 • 1.2 1.0 0.4 0.9 0.2 0.2 0.2 * 0.7 0.6 0.3 

2.0 * 

1.0 o.k 0.2 0.1 * 

4.0 6.5 6.7 3.4 19.7 18.1 16.2 14.9 11.1 25.1  8.1 30.8 10.4 0.3 12.5 9.6 22.2 6.4 6.6 8.2 4.5 6.0 
1.4 1.1 0.5 o.k 0.5 
0.1 1.4 093 

	

002 0.1 	• 	2.1 0.7 0.1 
0.1 0.5 0.2 0.1 

0.1 	 0.4 

0.2 	 * 

• 	0. 2  
0.1 

o.k 0.2 	0.2 	1.7 	 0* 	* 
0.3 0.2 0.4 0.3 

002 	 0 092 0.2 	 0.2 	* 	0.3 0.2 

0.1 	• 	 S 	S 

0.1 	 5 	5 	 * 	 002 	* 	 0.2 	 * 
• 	S 

SPORE TYPES 

iyco*pora app. 
De n&osporit es auxAulatu 
D. indignabundua 
D. solaris 
Calaiiospora 8pp. 

Spini&ospoiites app. 
S. op, (jliliott's typ. k) 

siiuulistratua 
Planisporites app. 
aistrickia app. 
R. medusa 
Cirratriradit.s atriatue 
C. ST). 

Co ten.is 
C. aligereis 
Co saturni 
Endosporitea spp. 
Schu.lzospora ovata 
Endosporites costatus 
F].orinites app. 
F. antiguus 
F. millotti 
Fityoaporites westphalensia 
Triguitritea app. 

scuiptilia 
T. inusitatue 
Ahr.nsisporit.a app. 
Laeviatosporites app. 
L. minutus 
L. r.inimus 
L. obscurus 
L. eculus 

pseudothiesJ.i 
Reticulatiaporitea msdiareticulatua 
R. tortuosus 
R. facetus 
R. app. 
R. magnu 
Verrucosooritei facierugoaua 
Alatispoiitea puatulatua 
Reinscho8pora app. 
Microreticulatiaporit•s civa..itua 
N. icarLestratua 

parvipunc tatus 
reticulocingulua 

M. aulcatus 
Tori3ir ora securia 
Cadiospora magna 
Grvisporites aphaerua 
Schotifitea d.imorphua 

002 	0.1 0.1 
	

002 	 002 	 092 

eirjnder 	 0.2 	0.6 	 0.3 	0.1 	 0.2 	1.1 	 0.,' 	O. 	0. 	0.2 	0.4 	 0.6 	0.2 	5.8 	0.9 	0.9 



WAA.flJ.A.ta 	%oWUU.LUaWU .. 

1305 1304 13 1302  1301 1424 13(. 1299 1298 1291 1 1466 1467 1468 1469 1470 1471 1472 1473 818 §R 820 

16.3 2.8 3.8 69.3 32.4 6.7 54.9 27.8 17.8 3.2 70.6 44.7 57.8  6.2 0.9 4.8 18.9 55.2 15.2 13.2 28.3 4.6 

62.4 75.9 87.1 0.3 20.1 73.4 8.3 0.2 65. 1  2.3 7.6 2.8 58.9 85.5 67.8 43.5 2.4 62.0 35.7 40.6 12.9 

0.2 0.2 • 2.1 0.7 2.3 0.2 0.1 002 2.1 0.9 1.8 1.9 0.3 0.2 8.6 0.3 2.2 

4.6 6.4 3.2 8.2 8.3 3.8 8.7 29.7 27.0 7.2  5.7 9.7 14.4 3.9 2.8 4.5 9.9 14.4 5.5 8.7 9.6 12.9 

1.0 0.6 0.5 1.7 0.6 0.3 1.6 4.4 8.0 1.3 0.1 1.0 0.9 0.2 0.3 1.2 0.5 1.0 1.8 0.7 0.7 0.7 
* 002 0.1 0.1 0.3 0.3 0.1 

0.2 0.8 0.7 0.6 005 o.k 2.7 3.0 0.2 0.2 0.9 0.7 1.7 0.9 3.5 0.5 1.6 o.k 1.9 

1.3 0.2 0.7 2.1 1.0 0.4 0.2 0.5 3.1 1.5 1.3 0.2 2.6 0.6 1.) 0.7 o.k 1.0 1.8 1.8 1.2 0.7 

0.7 o.k 1.6 2.8 0.5 2.4 38 4.0 1.5 0.7 0.4 2.5 o.k 0.6 0.6 1.8 2.4 0.8 1.0 0.3 0.9 

0.2 
0.2 0.9 6.9 0.9 1.8 2.0 0.2 5.6 13.3 2.8 18.3 2.5 0.5 4.2 1.2 2.1 2.0 0.3 1.0 

0.3 • 0.4 0.1 0.3 

0.2 * 0.7 1.0 0.3 0.1 1.4 0.2 o.k 0.1 

0.3 0.1 0.1 0.2 0.7 1.0 o.k • 0.2 0.1 1.5 2.1 o.k • 0.5 o.k 1.5 0.2 0.7 0.4 0.7 
0.2 

0.1 • 0.1 1.8 0.2 0.8 

o.k 0.1 0.3 0.1 1.0 3.1 0.2 0.5 0.2 0.1 0.5 0.3 0.4 0.1 

0.5 o.k 0.9 • 0.7 3.8 4.8 1.1 0.1 0.7 0.9 0.4 0.2 0.5 1.2 2.6 0.5 0.9 1.0 0.7 

S  0.2 * 0.7 0.2 0.3 0.5 
0.2 0.1 0.9 * 0.]. 0.2 0.6 o.k 0.3 0.6 0.3 

	

0.3 	• 	* 	o.k 	0.2 	• 	* 	* 
0.1 

	

0.1 	* 	0.1 0.1 	0.2 

S 	 • 	0.2 

	

0.2 
	

S 	 0.1 

0.2 
	

0.3 	0. 4 	o.k 	0.2 	o.k 0.7 

SPORE TYPES 

Lycoapora app. 
Densoaporites an.nulatus 
D. indignabundus 
D. solaria 
Ga].amospora 
SDino8oaporitea app. 
• p. (Millott's type 4) 
. spinulietratus 

Planisporites app. 
Raistrickia app. 
H. medusa 
Cirratriraditee atriatua 
C. sp. 
C. tenuis 
C. aligerene 
C. aturni 
Endoaporites app. 
schulzoapora ovata 
Endosporites costatus 
Florinites app. 
.L. anL.guu8 
F. millotti 
Pityosporites westphalenais 
Triguitritea 8pp. 

T. scuiptilis 
T. inuaittus 
Ahrensiaporites app . 
Laevigatosporitea epp. 
L. minutus 
L. miniiuua 
L. obscurus 
L. oculus 

pseudothieasenii 
Peticulatisporitee mediar•ticulatus 
P. tortuosus 
P. facetua 
. app. 

i. magnUs 
Verrucososporit.. facierugosus 
Alatisporites pustulatue 
Reinechospora app. 
Nicroreticulatieporites guassitue 

feiestratus 
1. parvipuuctatu.e 

reticulocingulum 
sulcatua 

Toriapora securie 
Cadiospora magna 
raviaporitea sphaerus 
chopfitea dimor'phus 

er 

• 	 S 	 S 

10.4 12.6 3.5 14.1 20.8 11.9 13.9 20.0 30.1 16.9 13.2 20.1 10.9 7.3 3.8 8.3 14.5 10.0 	5.7 22.6 15.1 19.3 

0.2 0.3 

0.8 

* 

0.5 

0.2 	0.3 
	

U.]. 	0.3 
	

2.3 	1.1 o.k 	* 

	

0.3 
	

0.9 	* 	0.3 

	

0.2 	0.2 	 0.1 

0.1 
	

0.]. 



32.0 54.2 10.8 147.0 1.6 83.9 0.9 57.8 53.2 81.1+ 

	

148.0 21. 14 71.0 
	

3.7 26.0 0.2 2.2 
	

200 24.8 	1.1 
0.5 	1.3 	0.3 
	1 • 4 18.2 	1.1 

	
3.1 	6.1+ 

1.8 6.7 5.6 9.0 9.5 4.9 
1.7 0.7 0.7 0.3 0.3 0.8 

1.2 1.8 2.8 8-5 0.8 i.3 
1.2 0.2 0.3 1.1+ 1.5 1.0 
2.2 0.7 o.5 k.o 1.1+ 2.6 

1.1 0.9 7.3 0.5 3.7 
2.1 1.7 0.3 

0.3 
0.1 0.3 
0.1 

	

0.9 0.6 0.3 	 0.3 

	

0.8 0.3 0.2 
	

0.2 0.2 0.3 0.1 0.3 • 	
.J 	

1 
4.. 

	

'p 
	 * 

* 	 S 
	

0.2 
	

0.1 
	

0.3 
	

1.'4 	o.6 

6.0 10.7 2.8 
0.3 0.5 0.7 

0.5 0.8 1.6 
0.2 o.k o. 
0.5 1.0 0.3 

16.2 
1.1 
0.2 
3.4 
1.7 
1.3 

0.5 0.2 
2.]. 0.6 
0.2 

• 	0.2 • 
* 

0.7 0.3 
0.8 

0 

0.2 * 	* 
S 

• 	0.2 
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SPORZ TYPES 
	

1265 1266 1180 2.181 1182 1261 1268 1269 .122. 1030 

Ijcoapora app. 
Denaoapori tea aniu1atus 
D. indignabundus 
D. solaria 
Calamoapora app. 
Spinososyoritea app. 
S. sp. (Ii11ott's tyc 1+) 

spinuliatratua 
Plani5porites app. 
Raiatrickia app. 
R. medusa 
Cirratriradita atriptua 
C. sp. 
C. tenuia 
C. aligerena 
C. saturni 
Endosporitea app. 
Schulzospora ovata 
ndoaporitea coatatu. 

Florinitea app. 
F. antiquue 
F. rnillotti 
ityosporites weatphaleneia 

Triguitritea app. 
acuiptilia - 

T. inusitatue 
Ahrensisporitea app. 
Laevigatoaporites epp. 
L. minutus 
L. niinizuua 
L. obacurua 
L. oculus 

pseudothies3enii 
Reticulatisporitea modlareticulatus 
R. tortuosus 
R. facetue 
R. app. 
R. magnus 
Verrucososporites facierugosus 
k1ati,itea puatulatue 
einachospora app. 

Microreticulgtisporitea gua.eitua 
feneatratuB 

M. parv-ipunctatua 
Me reticulocingulum 
M. aulcatue 
Torispora eecu.ria 
Cadiospora magna 
Gravieporitea aphaerus 
Schopfitea dimorphus 
kern; ink er 

* 
8.5 
	

7.1 	7.3 17.0 14.6 	3.4 	3.6 	4.o 

	

0.3 	0.3 	1.1+ 
	

0.2 
0.5 
0.2 

	

0.2 	 1.7 

• 
• 	 0.2 

0.2 

0.2 	0.2 	0.1 
	

0 • 1 
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FIG. 5. MICROSPORE DISTRIBUTION IN THE CANNOCK CHASE COALFIELD 
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FIG. 7. MICROSPORE DISTRIBUTION IN THE FLINTSHIRE COALFIELD 
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IG.6. MICROSPORE DISTRIBUTION IN THE SOUTH STAFFORDSHIRE COALFIELD 
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FIG 10. MICROSPORE DISTRIBUTION IN THE SHROPSHIRE (COALBROOKDALE) COALFIELD 
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FIG II MICROSPORE DISTRIBUTION IN THE SHROPSHIRE (FOREST OF WYRE) COALFIELD 
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FIG 12 MICROSPORE DISTRIBUTION IN THE WARWICKSHIRE COALFIELD 
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