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I .  ~NTRODUCTION. 

THE object of the present communication is to show the develop- 
ment and sequence of certain Jurassic s t ra ta  on the Dorset coast, 
and to make some comparisons with  strata elsewhere. The range  
of strata dealt with is from the top of the Middle Lies (Pl iens-  
bachian) to the lower part  of the Fullers'  Ear th  (Bathonian~ 
Vesulian) inclusive. 

'['he communication is ]aid before the Society for several reasons : 
i t  was promised many years ago ; i t  forms a sequence to the paper~ 
on North Dorset and the Cotteswolds; i t  aims to give a detailed 
account of certain fossiliferous strata of South Dorset, to be used as 
a foundation for the dating of the fossils ; and it offers suggestions in 
the matter of correlation and subdivision as a basis for the work of 
other investigators. Wi th  this stratigraphical paper there is also 
offered a pal~eontological paper, to describe some of the new species 
mentioned, and to figure some other species which are new and 
illustrative of strata of the same dates. That  communication will 
be alluded to as ' the pa]montological paper.' 

The investigations for this paper, which will probably be my last, 
so far as active field-geology is concerned, were complete in the 
main several years ago ; i t  was announced in 1893 as nearly ready 
ibr publication. Since then changes of residence have involved 
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packing of specimens, and many have not been unpacked again. 
As a consequence the identification of species must often be given 
in general terms, as they were set out in the notes : to wait unti l  
,the specimens were brought together, freed of matrix,  and exactly 
identified, would lead to indefinite postponement. 

However, identification in general terms is sufficient at present, 
~because one does not ascertain the dates of the deposit so much 
by the actual species, as by the general facies, in the case of 
Ammonites. Coarse-ribbed Dumortierice, fine-ribbed Dumortierive, 
Ammonites of aalensis pattern, Opalinoids, show the dates a s w e l l  
as more exact identifications; because the successive Ammonites 
.of different genera assume certain developmental facies. Examples 
~)f how this may be a guidance will  be given later. In  some cases 
%here may be difficulty, and more exact identification is necessary: 
~specially in detailed division ; for instance, there are three or four 
successive series of OpMinoids which are not easy to distinguish in 
r rough, even in a general way, but their  particular features are 
~oted in Table I (p. 55). 

(a) B i b l i o g r a p h y  of  some of  t he  A u t h o r ' s  s i m i l a r  
c o m m u n i c a t i o n s .  

This paper is part  of a series of communications made upon 
~similar subjects, mainly to this Society, but also to other scientific 
bodies, so tha t  a list of such prior communications is desirable. 

,(1) 1889. ' On the Cotteswold, Midford, & Yeovil Sands, & the Division 
between Lias & Oolite' Quart. Journ. Geol. See. no1. xlv, 
pp. 440-73. 

,(2) 1890. 'On the so-called "Upper Lias" Clay of Down Cliffs' Quart. 
Zourn. Geol. See. vol. xlvi, pp. 518-21. 

,(3) 1890. ' On the Jure~sc Zone' Jourrt. Northants. Nat. Hist,. Soc. vol. vi, 
pp. 76-80. 

(4) 1891. 'The Ammonite Zones of Dorset & Somerset' Rep. Brit. Assoc. 
(Cardiff) pp. 655-56 ; & Geol. !~[ag. dee. 3, vol. viii, pp. 502-04. 

(5) 1893. ' The Bajocian of the Sherborne District ; its Relation to Subjacent 
& Super.iacent Strata' Quart. Journ. Geol. See. vol. xlix, 
pp. 479-521. 

(6) 1895. 'The Bajoeian of the Mid-Cotteswolds' Quart. Journ. Geol. See. 
vol. li, pp. 388-462, & pl. xiv. 

,(7) 1896. ' Dundry Hill : its Upper Portion, or the Beds marked as Inferior 
Oolite (g 5) in the ~Iaps of the Geological Survey' Quart. Journ. 
Geol. See. vol. lii, pp. 669-720. (In collaboration with the late 
Edward Wilson.) 

,(8) 189.7. 'Deposits of the Bajocian Age in the Northern Cotteswolds : the 
Cleeve Hill Plateau' Quart. Journ. Geol. See. vol. liii, pp. 607-29 
& pl. xlvi. 

{9) 1898. ' On the Grouping of some Divisions of so-called "Jurassic" Time 
Quart. Journ. Geol. Soc. vol. liv, pp. 442-62. 
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(I0) 1901. 'Homceomorphy among Jurassic Braehiopoda' Prec. Ootteswold 
Nat. F.-C. vol. xiii, pp. 231-90 & pls. xii-xiii. 

( l l)  1903. 'The Toarcian of Bredou Hill, & a Comparison with Deposita 
elsewhere' Quart. Journ. Geol. Soc. re|. lix, pp. 445-58. 

(12) 1906-7. Monog,'. Inf. eel. Atom., Suppl. (Pal. See.) pp. cciv-ccix. 
(13) 1898. The :Author (& others). 'Excursion to Bridport, &c.' Prec. Geol. 

Assoc. vol. xv, p. 29;~. 

(b) Ch rono logy .  

In  the various communications enumerated in the foregoing 
Bibliography, I have shown how it  is possible to date the Jurassic 
strata with very great precision, and I have giver, various tables of 
chronology. The plan of more numerous chronological or zonal 
divisions has been adopted by various geologists, both in this country 
and on the Continent : even further refinements than I had made, 
though not always than I had anticipated, have been proposed and 
used. 

The Table of Chronology, which it is proposed to employ in the 
present paper for dating purposes, is given below. A partly similar 
table has appeared already i ; but, as modifications of nomenclature 
have been introduced by other workers, and are now suggested by 
myself, republication seems desirable. Further,  opportunity is taken 
to add what  may be described as the prominent Ammonite facies of 
each date, employing for the purpose terms as concisely descriptive 
as possible. This addition may not only b c a  guide for field- 
workers, but it may illustrate what a fine museum exhibit, could 
be made of the stratigraphical-zoological sequence of the different 
Ammonite facies; because not only is such a sequence proved in 
the main for Europe, but there is good reason to suppose that  it  
obtains on the other side of the Atlantic and in Japan. 

Of the hemeral names tabulated here, three are new:  one, 
Shirbubmia, is due to refinement in generic nomenclature, and two, 
schlcenbachi and Ancolioceras, arise from greater preeioion in chron- 
ology ; they will be discussed later. 

How with opportunity for the examination of thick deposits of 
strata the want  of great  refinement in stratigraphical or chrono- 
logical nomenclature makes itself felt, is shown in a recent paper 
by Dr. Maseke. Where I have made one division he has made 
nearly four /  A copy of his interesting table is appended (Table I I ,  
p. 56), where he compares his divisions with mine. The difference 
is explained by the fact that  in North Germany Mascke has 
something over 140 feet to study, whereas in this country we 
have in the most favoured localities less than 5 feet, and at most 
localities a few inches or nothing. All the same, the possibility 

1 , On the Grouping of some Divisions (,[" so-called "Jurassio" Time' 
Quart. Journ. Geol. Soe. vol. liv (1898) table i, facing p. 450. 

_o Just, as I am about to present this paper, Mr. Beeby Thompson very 
kindly sends me some MS. showing that he is doing the same for the Uppee 
Lias. This matter is dealt with later (p. 85). 



TABLE I . - -C.  RONOLOGY.  

H e m e r e e .  D i s t i n c t i v e  ~ o s s i l .  G e n e r a l  A m m o n i t e  F a c i e s .  

I fusece . . . . . . . . . . . .  O p T e l i a f u s e a  (Quenst.)  . . . . . . . . . . . .  Oxvnote Oppelid,~. 
z i g z a g  . . . . . . . .  . . . .  Z i # z a g i c e r a s  z i g z a g  (d'Orb.) ...... Zigzag Stepheoceratids ; rounded whorled P a r .  

k i~son iw  ; trigonal whorled Pa~'kinson~w. 
schlvenbachl .. . . . .  1~ark insonia  schlwnbaehi ,Schl ippe.  Stout-whorled, crassicostate P a r k i n s o ~ i w .  
t rue l l i i  . . . . . . . . . . . . .  S t r l yoce ras  t rue l l i i  (d'Orb.) ..... Compressed P a r k i n s o n i c e ;  hollow-keeled, lineate 

Oppelids (S t r igoceras) .  
garant ianee  .. . . . .  G a r a n t i a n a  g a r a n t i a n a  (d'Orb.) .. Evolute  Parlvinsoniee. 

Ammoni tes  wi th  ribs opposite but  well broken 
on periphery ( G a r a n t i a n a ) .  

n ior tens i s  . . . . . . . . .  St~'enoeeras nior tense  (d 'Orb . ) .  ..... Bispinous Ammoni tes  (S t renoeeras) .  
Fine-ribbed eraterumbil icates (Cadomi tes ) .  
Very evolute Park inson iee .  

b lagdeni  1 . . . . . . . . .  Teloeeras  b l a j d e n i  . . . . . . . . . . . . . . . . . . . . .  Crassornate craterumbil icates  (Te loceras) .  
Stout humld~riesianum types;  spheroidal Stepheo. 

ceratids. 
sauze i  ~ . . . . . . . . . . . .  Otoi tes  sauze l  . . . . . . . . . . . . . . . . . . . . . . . . . . .  Compressed hu]nphr ies ianum types ( S k i r r o e e r a s ) .  

Auriculate, spmous spheroids (Otoi tes) .  
Mamlnil la te  Sonninice ; alt icarinate 8onninia~. 

14ritehelli~e . . . . . .  l IY tehe l l ia  sp . . . . . . . . . . . . . . . . . . . . . . . . . .  Septiaarinati-subsulcate p la tygyra ls  (FV-itehell@t). 
Club-bearing spheroids & subsp!leroids (Emile@t) .  

Shirbuirniae  .. . . .  S h i r b u i r n i a  t r i yona l l s ,  sp. n o v . . . .  Trigonal  whorled Sonninians (Shirb~dvu@t). 
(olim 8onninia(  Ornatilobate,  subcarinate & carinate S o n n i n i a n s .  

post -d isc i tm . . . . .  " Oppe l ia  of  Tr~eradia ta  type ... . . . . . .  Oppelids with convex periphery. 
diseitee . . . . . . . . . . . .  H~qperlioceras disei tes  (Waagen) . Carinat i tabulate  Hildoceratids.  

Quadrate-whorled subcrenulaticarinates ( H a p l o -  
"l p l euroeeras ) .  " ] 

coneavev . . . . . . . . . . . .  L u d w i q e t l a  concava (J .  Sow.) .... Concavumbil icate Hildoceratlds.  , . . . .  ] 

I , Dwar f  Ludwigoids ( L u d w l g e l l a ) .  
bradfordens ls  ... B r a s i l i a  brad fordens l s  Fine-ribbed, gradumbil icate Ludwigoids.  

] ' (S. Buckman).  I Smooth  gradumbilicates,  i 
murchisontv  . . . [Ludwiq id  murchisonce ( J .de  C. Sow.)t Crassornate Ludwigoids. 
Anco l ioeeras  ...' Anco l ioeeras  sp . . . . . . . . . . . . .  Carinate, rostrate Opalinoids (Ancol ioeeras) .  i 
seissi  . . . . . . . .  Tmetoceras  seissum (Benecke) . . . . .  ] Subcarinate.  sut)rostrate Opalinoids ( L i o e e r a s ) .  

- - " Annula r  ribbed, peripheral ly broken, I)umor-I 
t ierians (Tmetoceras)  ; crassornate H a m m a t o -  

[ ceratids, B~ertonia. 
o p a l i n i f o r m i s  ... i C!r opal in i forme,  i Subearinate rostrate Opalinoids (Qyphol ioeeras) .  

S. Buckman.l  ! 
aalens i s  . . . . . . . . . . . .  Ple~/dellia aa lens i s  (Zieten) ...... Jngate- r ibbed Grammocerates .  

I Paucicostate Grammocerates  (Cot teswold ia) .  
moorei  . . . . . . . . . . . .  D u m o r t i e r i a  moorei  (Lycett)  ...... Fine-ribbed Dumort ier ice .  ! 

I Flexiradiate Dumort ier iae  . . . .  I 
D u m o r t i e r i ~  ... :Dumort ier ia  spp . . . . . . . . . . .  !Coarse-ribbed D u m o r t i e r i ~ e ;  mult icos ta te  & 

periodically constricted Dumort ier ians  (Catul-! 
�9 loeeras).  " 

Smooth  Oxynotes (I-Zudlestonia).  
d i spans i  . .. Ph l~seoqrammoeeras  dis t )ansum Nodate  Grammocerates  ; solid-keeled ~ H a m m a t o .  

�9 ( L y c e t t ) .  ceratids. 
s t r u e k m a n n i  .. . . . .  P seudogrammoceras  s t r u e k m a n n i ,  ' Hollow-carinate Grammoeerates .  

(I)enckmann).l  
s t r i a t u l i  . . . . . . . . .  G r a m m o e e r a s  s t r i a t u l u m  . . . . . . . . . .  . . !Solid-keeled (non-septicarinate) Grammocemtes :  

non-nodate Haugiev .  
v a r i a b i l i s  . . . . . . . . .  Han[r v a r i a b i l i s  (d'Orb.) . . . . . . . . .  Parvinodate  Hauffice. 
li!~i . . . . . . . . . . . . . . .  L i l l i a  l i l l i  Crassinodate Haug ians  ( L i l l i a ,  etc. = pod~grosi). 

Near ly  smooth bi.f ,  ons types. 
~-bifrontis . . . . . .  H i l d o e e r a s  b i f rons  (Brugui~re) ... Ribbed b~frons types. 

F ibula te  Dactyloids (Perouoeeras ) .  . 
[ f a l e i f e r i  . . . . . .  H a r  p o e e r a s f a l e i f e r u m  Hol low-kee led  f a l e ~ f e r i  (Harpoee~*as s. sir.). 

I 
'~ ' genuine sickle-bearers. 

t enu ieos ta t i  ... Dac@l ioceras  t enu ieos la tum Annula te  Dactyloids ( D a e t f l i o e e r a s ) .  
(Young & Bird). 

i L a e u t ~  . . . . . . . . . . . .  Seff'teenzleeras a e u t u m  (Tate) ..... Annulate  Dactyloids (compressed) .  
slginati  . . . . . . . . . . . .  l~alto~oleuroceras sl~i~atum . . . . . . . .  Quadrate  - whorled crenulatiearinates (:Palto.  

I p l euroeeras ) .  

a This  term is used in the body of the paper  : but  Mascke has made fur ther  subdivision h e r e ;  
and his t e rms  should be inserted to make a complete sequence, see p. 56. 

2 These te rms  are used in the body of the paper, bu t  other te rms are necessary. See fo6tnote 2, 
p.  54 .  
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T,m,z II. --CORRELATION. 
P a r t  o f  T a b l e  by Dr. E r i c h  M a s c k e .  1 

S. Bvcs.~.~.~. 

St~goceras truellii. 

Park. ffarantiana. 
. . . . . . . .  

Strenoc. niortense. 
. . . . . . . . . . . . . .  

C~eloee}'as 

blagdeid. 

[Feb. x 91 O, 

]~. MASCKE,  

North Germany. 
. . . . . . .  

Pa rkinsonia-zon e. 

Garantiana.zone. 

oben Strenoc. uiortense, d'Orb. 
Teloceras-zone. 

St epheoceras-zone 
mit 

Dorselensia compla~ata, Buckm. 

StepKa~weeras-zon e. 

Stem m al oeeras-zo n e 
mit 

Witchellia edouardi, Sow. 

Otoiles-zone. 
Sph~eroc. (?) sauzei. Wilchelli~ f. 

. . . . . . . . . . . . . . . . . .  I . . . . .  

Emileia.zone. 
I~Ttchellke sp. Witeheiliw f. 

Sonni~da-zone. 
Sonninia sp. , Witchelli~ f. 

! 

i 

of these divisions was noted in my Sherborne paper. On p. 501 
i t  is said : 

' Bed 5 [of Frogden],  with the numerous large spevimens of  Stephanoceras 
JBanksi...seems to be a separable, third portion of  the Ironshot'  ; [and on p. 517 :] 
' I think it possible that this [division] is an horizon which has escaped notice 
in our own country . . . . . . .  The biological characters [of certain ammonites] 
suggest that they may have lived in a hemera between that of  8auzei and 
Humphriesianum.' (Quart. Journ. Geol. See. vol. xlix, 1893.) 

Thus the sequence expected in our thin beds was:  

Niorte~tsis, 
Bank.si, 
Hamph~iesiani 
inler Humphriesiani-Sauzei, 
Sauzei ; 

and this is the stratal sequence which Dr. Mascke has been able 
to prove in the thick deposits of North Germany. It has not 
seemed necessary to adopt his divisions in the present paper, be- 
c a u s e  the  deposits o f  those  dates are so indis t inct  in South Dorse t ;  
bu t  any  fu ture  invest igator  in the  Sherborne Distr ic t  should find 
t h e m  very useful. 

i , Die Stephanoceras-Yerwandten in den Coronatenschichten yon Nord- 
Deutschland' Inaugural-Dissertation, GSttingen, 1907, p. 16. 
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I I .  DESCRIPTION OF THE STRATA. 

(a) Chideock. 

There is a very interesting and fairly continuous section from 
the top of Chideock Quarry Hill  to the cliffs by the seaside. The 
sequence on the hill is difficult to follow, because there are only 
shallow workings and most of these are closed; so, in my former 
paper, the extent  of the beds on the Chideock Quarry Hil l  was 
understated, owing to the difficulty of seeing junctions properly? 
The same cause may affect the section now tabulated ; but  more 
details have been obtained, and the method of dating the beds is 
more exact and elaborate than was in use at that  t ime.  

In  the same paperwas given a section of part of Down Cliffs-- 
the cliffs to the south of Chideock on the sea-coast. Here there was 
an omission. I t  was noted in the paper (p. 519) that  there was no 
evidence of the dispansttm , striatulum, and variabilis beds, and i t  
was stated tha t  they ought to come in at the base of the Blue Clay, 
there numbered Bed 9, or at the top of the  Junction Bed, there 
numbered Bed 10. Subsequent discovery verified that  surmise ; for, 
in certain places, at the top of the Junction Bed there is a thin layer 
(2 inches) of a ligh~-coloured stone containing ammonites of the 
Grammoceras-striatuZum ~" series. But in many places, even where 
the Junction Bed is investigated in situ in the cliffs, this layer is 
absent. However, it has also been found in the fields on the west 
side of Chideoek Quarry Hill.  Then, iu a road-cutting at Symonds- 
bury, there was found further evidence of deposit of this da te - -a  
specimen of Haugia fascigera encrusted with irony matter.  

At about the same time that  I had noted the occurrence of 
Grammoceras-striatulum forms near Chideoek, the late ]~[r. J. F. 
Walker had made the same discovery near Bridport, where he quotes 
�9 .Am. (Harpoveras) str~at~dum' and ' Am. (Grammoceras)thou- 
arcense'.3 He had, however, announced a further discovery-- that  
.of Ammonites ge~'ma[iJni, d'Orbigny, in a higher layer. 4 With his 
usual kindness he gave me examples ; and, though I have not seen 
the rocks in sit~e myself, I consider that  Am. germaini indicates 
,the presence of some portion of the dispansum zone : at any rate, a 
layer lower than the Blue Clay of Down Cliffs. This layer has not 
been found in the coast-sections. 

The top bed of Chideock Quarry :Hill consists of several feet of 
blue clay of the Fullers' Earth.  Below this are some 14 feet of lime- 
stones---actual limestones which can be burnt  for lime. No evidence 
was found of the upper or zigzag layer, and nothing was seen of 
any  evidence for the lower or truellii layer ; hence it is presumed 
tha t  all these limestones belong to the intervening layer which may 

1 , On the so-called "Upper Lias" Clay of Down Cliffs' Quart. Journ. Geol. 
See. vol. xlvi (1890) p. 519. 

To find the author's name, etc., of Ammonites thus mentioned, consult Index, 
' l~Ionogr. Inf. Gel. Atom.' (Palmont. See.) 1907. 

3 Geol. NIag. dec. 3, vol. ix (1892) pp. 440, 442. 
4 Ibid. p. 442. 
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be da~ed as hemera schl~nbachl : the section of Burton Bradstock 
(p. 72) will s h o w w h a t  this means. 

Below these limestones are red earthy stone-beds, much iron- 
shot, the grains becoming coarser and coarser in the lower part. 
Rather  more than 6 feet of these was noted, and their fossil evidence 
in part is abundant. A few inches of the top yield Ammonites. 
indicative of the sauzei zone ; and about 2 feet down there is evidence 
of the fauna of the Witchelliee hemera. The date of the lower 
part  is not certain: the only evidence was an Ammonite which eoul& 
be said to be a coronate, and either Emileia or a Stel)heoceras-like 
form ; its condition did not allow of any more exact determination,  
but it  suggests hemera ,5'hirbuir~iee (Sonnin~'v~). Below this there  
seems to be a break in the sequence--nothing of discitee or co~vavi 
date was noted, ~ though the discovery is possible. The next  bed 
seen is what  the quarrymen call the W i l d  Bed,  wi th  its planed- 
off top, by which they say it can be recognized all over the hil l .  
I n  some places the top of the Wild Bed shows pockets containing 
Ammonites of the Brasilia-bradfordensis style, in a matr ix  
different from that  of the Wild Bed proper. The Wild Bed i tself  
is remarkable for the number of finely preserved examples of t h e  
Ludwigia-n~urchisonce style, many of which from this locality have 
been figured in my Monograph. 

At  the bottom of the Wild Bed, attached, is a different matr ix  
containifig a big Lytoceratoid, near to Pachylytoceras aalenianum. ~ 
The Lytoceras wrighti cited in the former paper 3 is, perhaps, thi~ 
species, tbr L. wrighti strictly defined is a noticeable fossil of the 
strata of aalensis hemera, a good bit lower down. 

This basal part of the Wild Bed it is desirable to date as some- 
th ing earlier than ~m~rchisonce hemera and later  than scissi : i t  may 
be dated as Ancolioceras hemera ; and it will be discussed later. 

Below the Wild Bed is the first bed of the Bridport Sands- -a  hard 
sandy l imestone-- the  sciss~tm bed--wi th  Tmetoceras scissum an4 
s that  is, the true opalim~n group (see Burton Bradstoek 
sectio~l, p. 74). Below is marl  and stone with badly preserved 
Opalinoids. Some 6 feet, lower is found a noticeable little globoso 
Rhynclwnella in some abundance (Rhynchonella pentaptycta, sp. nov., 
see the pal~eontological paper, p. 103). 

Associated with it are fine.ribbed Ammonites of Canavarina- 
steb~nan~i type. About 2 feet lower are many Ammonites of the  
aalensis pattern (ibr instance, Canavarina, Cotteswohlia, etc.), on 
the whole coarser in the character of their ornament than those 
above : they are good, but difficult to extract. :For about 25 feet  
down there are more or less indications of Ammonites of the 
aalensis pattern. Then there is a break of some 15 feet, which 

1 So~Mo~ia domitians,' Monogr. Inf. Ool. Atom.' p. 324, fl'om Chkleoek woukl, 
indicate the presence of di~t~ deposit. A little to the east, at Muppercombo- 
near Powerstock, evidence of' die, circe deposit was found by the roadside : - -  
Terehratq~la eudesia~a, Rh~/~whonella.forbesi, and ,L Sonninian. 

Quart. Journ. Geol. See. vol. lxi (1905) pl. xv, figs. 3 & 4. 
3 ll~id, vol. xlvi (1890) p. 519, Bed 4. 
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gave no result, and then was found a block with many specimens of 
fine-ribbed Dumortieri~., indicative of ~aoo~'ei hemera. 

The important point about this 
part  of the section is that  there 
are more than 40 feet of strata 

~ ~ deposited during the hemerm 
and In  the Cot- (r (de~$~s o]~oo]'ei. 

| teswolds the amount of deposit 
during these dates was only a few 

"-~ ~ inches--so insignificant that  sepa- 
~ ration of the distinctive deposits 

~ is not easy. Here there is no 
doubt about the sequence;  and, 

~ further, change even in the cha- . , -  

racter of the Ammonites of the 
aalensis pattern (Canavar ina)  can 
be noted : the finer-ribbed forms 
are later than the coarser-ribbed, 
as is right in a catagenetic series. 

Below the moorei bed is a series 
of yellow sands and sandstones, 
made out roughly by the level to 
be about 100 feet thick, down 
to the spring of water in the road 
near the top of the hill east of 
Chideock. This water is held up 
by the clay-bed which ibrms the  
top of Down Cliffs. 

The beds have now to be studied 
on the sea-coast. Here, betwee~ 
Seatown and EyI)e , are four pro- 
minences of the cliffs with hollows 
between : fig. 1 represents a rough 
sketch of them. Some local in-  
formants stated that  the promi- 
nences n re called from west to east 
as shown in the appended sketch ; 
others tht~t the term Down Cliffs 
covcred the two prominences west 
o~ Thorncombe Beacon. The 
former is the most suitable for  
distinctive purposes. Down Cliff 

n is not capped by Bridport Sa ds~ 
but Doghus Cliff is the first 
one iu Seatown which is sa 
capped. Thorncombe Beacon 
shows Bridport Sands capped by 

Greensand ; while Eype Down is below the Junction Bed. 
I t  may be noted that  the cliffs are very fairly accessible even for 

ladies, wi th  a little practice, though they look formidable. 
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In  the  Blue Clay of Doghus ~ Cliff below the Bridpor t  Sands, 
species of Dumor t ier ia  were  obtained at  12, 40, 50 feet  down and 
r ight  on top of the  Junc t ion  Bed f" The names were  noted many  
years ago, and the  specimens were  f r agmenta ry ;  but  a reference to 
my Monograph on Inf .  Oolite Ammoni tes  (Pal~eont. Soc.) pt. v 
(1890)  will  indicate the  approximate forms. The really impor tant  
point  is tha t  t hey  are more  or less coarse-ribbed Dumortierice, and 
tha t  the 70 feet  of blue clay can be dated as belonging to the  hemera  
Dumortieri~e : it  is of la ter  date than the Midford Sands of  Bath ,  and 
stil l  later  than the  Cotteswold Sands of Gloucestershire, ye t  it is 
earl ier  than the  Bridport  Sands of Dorset. 

In land ,  in the  lane-cut t ing from Symondsbury leading up to 
Chideoek Quarry Hill ,  this  blue clay is not  found on the  top of the 
representat ive  of the Junc t ion  Bed �9 i t  has e i ther  passed laterally 
in to  yel low sands, or i t  is absent. 

The Junc t ion  Bed lies below the  clay. I n  it, s more complete 
form it  consists of five diflbrent layers of matr ix ,  which occur in 
regular  order and can be easily separated one from another  by the 
chisel. The strata  are those of str iatulus,  a bifro~s bed, a f a l c i f e r  
bed, and two layers of marls tone down ~ sp ina tus :  so t ha t  this 
bed of about 2~ feet at  the  best, represents the  lower  part  of 
the  Toarcian jo ined  to Upper  Pl iensbachian.  However ,  it  is 
seldom complete--- the top, or the  bot tom, or a middle layer  will be 
want ing.  The characters  and contents  of this bed demand  separate 
t r e a t m e n t  later.  

The following is a detailed section of Chideock Quarry  Hi l l  and 
the  cliffs (see also fig. 2, pp. 60 -61)  : ~  

SECTION I.~CHIDEOCK QUARRY HILL AND TIIE COAST. 3 

Thiek~ess ia feet inches. 
fusc~ ......... (1) Blue clay, capping the limestone . 10-12 0 

(2) ' The Limestone Beds.' 4 
scM~enbaehi ... (a) Grey crystalline limestone, with 

bands of clayey marl in the lower 
part. Parkinsonia sp., stout form ; 
Terebratula stephani . . . . . . . . . . . . . . . . . .  4 0 

(b) Similar limestone. _Parkinsoniw 
same as those in 2nd Bed of Burton 
Bradstock .............................. 0 6 

(c) :Earthy parting ........................ 0 2 
(d) Greyish limestone ..................... 1 3 
(e) Grey crystalline limestone, the 

lower part in massive blocks, about 8 0 
13 11 

Doghus is the name of the cliff and of the farm iu the valley behind it. 
The name is printed as pronounced. A Yorksllireman might think that the 
name referred to the sandburrs in the cliff which he would call 'doggers.' 
A south countryman, with as little reason, supposes it to be a corruption of 
' doghouse '; but a Welshman might perhaps have more right to claim the 
name as a corruption of a Celtic term. 

2 See also Quart. Journ. Geol. Soc. vol. xlvi (1890) p. 519. 
3 It  is sometimes called Chideook Hi l l ,  but this term is given by the 

natives to the hill up the road to the west. Quarry (Qwor) ]=Jill is the native 
term for this eminence on the east. 

4 Quarrymen's term. 'These are the only beds of stone fit for lime, the 
other stone, if burnt, will not slake.'--Quarrymen's information. 
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tVitehel~ice. 

~S'onuini~ 
or d.iscit~ (?) 

hract /brden sis. . . 

~nureh i some  . . .  (b) 

AJzeolioceras ... (c) 
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Thickness in .feet inches. 
(3) 'The  Red Beds or the Building- 

Stone.' (Quarrymen's terms.) 

(a) Dark brown, fairly ironshot, sandy, 
easily worked stone ......... about 6 0 

In the upper few inches alticarinate 
,S'ouni.niav of theS. ~J~esac~.n/h.us type, 
and large l';'mileic~ ef. 2~ol.qschides, 
Waageu. About 2 feet down, 
So;t..n.i;t,i(e of the S.-zu.rehcri type, 
SomHnia bttchmaJH, Haug, Pwci- 
107~!orp l l . l l S  .Yll(lCel" t l l u l n e r o u s  
liTtehellke, Slepheoeeras, Otoites 
el. contracta (Sow.). 

(b) Brown ironstone, with coarse 
grains, more irony than bed above, 0 4 

Bluish-brown, coarsely ironshot 
oolite ; more coarsely grained than 
bed above. ,b'tepheoeeras or ]'2mileia. 0 3 

(4) ' The Wild Bed.' 

(a) Ironshot sandy stone, with Am- 
monites of the Ludwiyia-itrada/a 
type, often in a perished condition, 
found iv. irregular holh)ws of 
(b). Cosmogyria subtctbulata, Ape- 
dogyria plat~lchora, A. subcoru~a, l 

Light yellow, finely ironshot stone, 
sometimes bluish yellow. Zeillerie~ 
anglh:u, ( O p p e l ) a t  base. }Vel- 
.~chia obtusijbrmis, Grickia, reJhue, 
ttyatlicc pusbuHfera, H. wilson i, 
Apedogyria patellaria, Strophogyria 
cosmia, Kilianic~ arm ipote~s, K.  
la.einiosa, PsetMo.qraphoeeras litera- 
ture (see ~Ionograph) . . . . . . . . . . . . . . .  1 0 

Light yellow, softer and less irou- 
shot than above. Large Lytoce- 
ratid, ef. Pcwhylytoecras c~zdenia- 
hum .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  about 2 0 

~cissi  . . . . . . . . .  (5) 

oTaliniformis. (6 a) 

( b )  

(e) 

Grey sandylimestone. Tmctoccras 
scissum and Zioeeratct . . . . . . . . . . . . . . .  3 0 

Brown ironshot, marly stone, with 
Opalinoid Ammonites, cf. Cana- 
varella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 
Sandstone with Opalinoid Ammon- 
ites, el. Walkeria s ubglabra, Rhyn-  
chondla stephensi (cyuocephala) ... 1 8 
Sands and sandburrs. Rh~jncho- 
nel&~ of cy~wcephahe pattern, 
Opalinoid Ammonites . . . . . . . . . . . . . . .  3 8 

6 4 

z See Monograph. These Ammonites were entered as 'from base of red 
beds' ; but it was afterwards found that this particular red bed was in hollows 
of tho Wild Bed. 
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aale~sis . . . . . .  

~worei . . . . . . . . .  (8) 

moorei and (9 a) 
Dumortieriw. 

m~. s.  s .  zvc~r~A~r o s  Cr.RrAX~ [ F e b .  x 9 x o  , 

TMckness b~ fee t  inches. 
(7 a) Sand and sandburrs. Fine-ribbed 

(10) 

strtatuli . . . . . .  

lilli (?) . . . . . . . . .  

aalensis-like Ammonites (the 
Cauavarina-steimnanni pattern)... 2 9 

~Yhynchonella pen/aptffcta, sp. nov. 
at about 2 to 2~, feet down. 

(b) Yellow sands . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 
(c) Sand - rock, with coarse - ribbed 

aalensis-like Ammonites ( Cana- 
varina digna; Walked'is areuata, 
/4/. el. lotha~nqiea) . . . . . . . . . . . . . . . . . .  0 4 

(d) Sands and sandburrs. Fragment 
of large Nautilus, and coarse-ribbed 
Ammonites of aalensis pattern at 
the base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 0 

(e) Sands and sandburrs. Aloeolyto- 
cerc~ wrighti  at the base . . . . . . . . . . . .  2 4 

( f )  Sands and sandburrs, fragments 
of Ammonites of aalensis pattern 
at the base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 3 

Sands and sandburrs:  in the 
lower 2 feet striate Dumortierice of 
the D. moorei pattern (for instance, 
D. linearis) and of the D. subundu- 
/ala series (for instance, 1). brm~- 
col) occur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sands and sandburrs, down to 
spring by roadside . . . . . . . . . .  about 

S e a - c o a s t  c l i f f s : - -  
(b) The blue clay of Down Cliffs. A t 12 

feet down Dumortie~a c f  s~riatu- 
locostata, ~D. el: radians, D. cf. 
pseudoradiosa; at 40 feet down 
fragments of 5Dumorlieria ; at 50 
feet D. el. costula; and at the base 
1). el. striatulocostata . . . . . . . . . . . . . . .  
JUNCTION BED, generalized : -- 

(a) Irony scale. 
(b) Yel lowish-grey,  earthy, slightly 

ironshot atone, with a somewhat 
soapy t~el. Grammoeeras stria- 
tulum and allied forms . . . . . . . . . . . . . . .  0 2 

(c) Grey earthy stone. Hildocerata of 
the bi/~.ons type (angustumbilieate 
forms), some much eroded and 
iron-covered, some quite sharp. A 
small specimen of the Podagrosi 
(Li l l ia-Haugia series) occurs ; it 
has large ribs, ef. Lill ia or DencZ ~- 
ma~zma . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  0 2 

Yellowish-pink earthy stone, with 
derived lumps of pink stone. 
' Hildoceras biDvus'  small, eroded, 
iron-coated. Lower down pink 

bifrontis . . . . . .  (d) stone predominant, 'H.  bifrons'  
larger and less iron-coated; Ha~'- 
pocerata derived (in irony nodules) 0 6 

(e) Irony scale. 
( f )  Pink stone with red streaks ......... 0 2 

(g) Yellowish-pink stone . . . . . . . . . . . . . . .  0 4 

29 8 

17 0 

100 0 

70 0 
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falcife~'r ...... (t 0 

acuti or (i) 
tenuicostati (?) 
(serrata:bed) In the upper bed: Rhynchonella 

sermta ; large, hollow - keeled 
]:[arpoeeratoid Ammonites and 
Thysanoceras. 

spinati ......... (j) In the lower bed Rhynchonel~ 
(Rh. media bed). media (that is, the rotund tetra- 

hedra form), Rh. acuta, 8Ti~-iferina. 

(The thickness of the Junction Bed is 
thus 3 feet 3 inches, but it is never 
found complete; about 2 feet, with 
beds missing, is the rule.) 

Thizkness in .feet inches. 
Attached to yellowish-blue, some- 
what sandy stone. Harpoceras 
falciferum and H. of. straTlgwaysi. 0 8 
Marlstone brown, finely ironshot,. 
In two beds. 

1 3 
3 3 

Having come so far down the cliff in detail, it may not be 
uninteresting to reproduce, with modern interpretations, the section 
published by E. C. H. Day, which embraces the whole of i t  
(see fig. 3, p. 66). 

(b) B u r t o n  Brads tock .  l 

:Eastward along the coast the cliffs east of West Bay up to Burtor~ 
Bradstock afford fine sections of Bridport Sands, capped in places 
with Inferior Oolite: the latter,  especially at Burton Bradstock 
noted for its abundant fauna, can also be studied in quarries about  
the village. The details' of the stone beds-- the  Inferior Ool i te--  
differ greatly in a short distance ; and therefore only a generalized 
account of the succession is necessary. 

The Fullers '  Ear th  Clay rests on a bed known to the workmen 
as T h e  S c r o f f - - a  thin  irony layer yielding Oppelia fusca and: 
allied species. Like the striatulus layer on the top of the Junction 
Bed, i t  is often missing. 

The zigzag bed comes below the Scroff---it is confined to about 
the top 6 inches of what  the workmen call the 1s t  Bed,  and is 
recognizable by its bluish colour. The rest of this bed is a 
different mat r ix  : i t  is somewhat deficient in fossils ; but lithically 
and faunally it  seems to be the continuation of the bed below, which 
the workmen call the 2 n d B e d. I ts  yellowish colour, wi th  earthy 
p a r t i n g ,  and its stout forms of often poorly preserved Parkinsoni~ 
distinguish it. This 2nd Bed and the lower part of the first, 
containing a fauna distinct from that  of the zigzag bed above or 
the tr~ellii bed below, may be dated as hemera of Parkb~sonia 
schhenbctchi, Schlippe. The 3 r d  Bed  of the workmen contains two 

For other accotmts of the strata of this locality, the reader is referred to 
W. 1=[. Hndleston, ' Monogr. Brit. ffurass. Gasteropoda ' (Palmont. See.), 1887, 
pt. i, p. 31 ; H. B. Woodward, ' Jurassic Reeks of Britain : 'vol. iv--The Lower 
Oolitic Rocks of England' Mere. Geol. Surv. 1894, pp. 55 el seqq. ; also 
S. S. Buckman, Quart. ffourn. Geol. See. vol. xlv (1889) p. 451, and Prec. 
Geol. Assoc. vol. xv (1898) p. 296. 

Q. J. G. S. 1~o. 261. 



Fig. 3.--Vertical section of the Middle and Upper Lias aS Down 
Cliffs and Thorncombe Beacon; adapted, with additions, from 
E. C. H. Day, Quart. Journ. Geol. Sac. vol. xiz (1863)p. 285. 

15 feet. a ~ S  ~'; -~- Drit~. 

140 feet. b b=Upper  Lias Sands. 

[ Moorei-Dumortieri~e. ] 

o] e=Upper  Lias Clay. 70 feet. 

( [ DumorNerb,. ] 

1 Upper Lias Stone and the Marlstone [Junction Bed : 
1 :-4-------.-': ~ striatuli, lilli, b~f,'ontis, faloiferi, ae~i  tT), ,pinaa.] 

18 feet. o* j e*=Clay, the same as r 
[xp/nati ?] 

8 feet. d d=Bloeks of indurated sand. } [4, , : l~nc~dla- 
n o r t h a m p t o n e n ~  
B e d  s o m e w h e r e  i n  

: this series.] 
r feet. e e=Light brown sands. 

f / f=Blue  marl. [e*~f: ,r~na~ hemera,, 

J el.. ]L C. H. Day, p. 288.] 
- # Margarltatu, s Bed 1 foot. g = �9 

1 
83 feet. h ~ h : M a r l y  sands. Lq-k: perhaps all of 

f 
mar#aritati hemern 
(Upper Mm'#aritatu,~ 
Beds).] 

[ / = T h e  Starfish Bed: 
) Ophiode~ma egertoni. 

k : T h e  Shell Bed. 
4-6 feet. -4 i-  L . . . .  

[/: Algoviani hemera (Lower 
90 feet. l /---Grey micaceous marls. Margaritatu8 Bed). I t  

2 2----Band of hard marl. would be from this place 
(Thor neombe Beacon), 

3 3=Imyer  of small nodules and probably from this 
[with Amaltheus cleve- bed, that the type of 
landicn~s, Young &Bird].  Amaltheus Stokesi (J. 

Sowerby) was obtained. 
His locality is Bridl?ort.] 

[Add i t ions  a re  enclosed in squa re  b racke ts . ]  
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distinct beds for the geologist. The upper or Terebratula Bed may 
be reco~lized by its whitish colour, the masses of Terebratula 
'sp]~ceroidalis,' and the excellent preservation of its numerous 
bhish-coloured ParIci,~sonice: this is the truellii zone. At the 
base are some few inches of an ironshot layer, the Astarte Bed, so 
called from the abundance of Astarte (now Crassinella) obli~ua ; 
though the species, or something very similar, also occurs in the 
bed above. 

This Astarte Bed, or ironshot marly bed, contains fine specimens of 
Garantiana, of Parlci~onia rareeostata, and of forms intermediate 
between that  and P. par~'insoni. I t  is Hudleston's P.1, and can be 
dated exactly as Gara~tiana Beds. I t  is of the age of the Rubbly 
Beds and Building-Stone of Sherborne in North Dorset. ~ 

Below the Astarte Bed is a massive bed, known to the workmen 
as the 4 t h  Bed,  o r the  R e d  Bed.  I r i s  so massive that,  even with 
the help of a quarryman wielding a sledge-hammer, little impression 
can be made on the very large blocks lying on the sea-shore. For 
this reason, and because i t  is no~ richly fossiliferous like the other 
beds, i t  has not been possible to obtain information as to the exae~ 
sequence of fossils in the bed. All the available evidence points to 
the bed being a conglomerate, containing the fossils of various 
dates mixed in more or less confusion. The latest date, indicated 
by a Peris2phinctes , is the niorte~sis hemera:  hence i t  may be 
surmised that  the deposition of the bed, or of the greater part of 
it, was finished in tha t  hemera;  but  r ight  at  the top are found 
Stepheocerata of the bZagdeni and sauzei hemcr~e, with a matrix 
agreeing more with the middle part of the bed. 

In the bottom 9 inches of the bed are large limonitic concretions, 
sometimes measuring as much as 4 inches in length by about 
3 inches across. They are arranged roughly in two layers, and are 
known to the workmen by the expressive name of S nu  f f -b  o x es. 
These snuff-boxes are also found about 3 miles to the north, inland, 
in quarries near the high road about 2 miles east of Bridport. 

The matr ix associated with the snuff-boxes at Burton is coarsely 
ironshot, different in character from the rest of the bed above. 
From the workmen and from scattered blocks have been obtained 
specimens showing somewhat this character of m a t r i x ~  Witchelti~ 
and alticarinate Sonninia~ of the S. prol~inffuans type--species of 
the Wit~hellia~ and sauzei homeric. 

The conclusions tha t  may be drawn concerning the date or 
dates of the deposition of the Red Bed-- including the snuff-box 
l a y e r s ~ a r e  : - - t ha t  the bed was begun in the W-itche~li~ or sauzei 
hemera, was continued during the b~gdeni hemera, and was much 
disturbed, broken up, and greatly re-arranged during the uiortensis 
hemera. 

This Red Bed affords a good instance of the difference between 
zones and hemerm. I t  cannot be said to belong to any definite 
zone or zones: rather is it  a mix-up of several zones; but it is 

l Quart. Jour,,. Geol. Soc. vol. xlix (1893) p. 507. 
F2  
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possible to say tha t  species known to have existed during the 
various dates Witchelliee to niortensis hemer~e are found in this bed. 

The bed below is another example of the same phenomenon--  
it is a yellow marly conglomerate of very irregular thickness--  
generally no more than a couple of inches ; and it is cemented on 
to a sandstone-bed below, though portions of it  are sometimes 
found striking to the base of inverted blocks of the snuff-box bed. 

This ' Yellow Conglomerate Bed,' as it  may be called, is really no 
more than a parting between the snuff-box bed and the sandstone- 
(scissum) bed. But it  contains a rich assemblage of mostly smal~ 
fossils of many different dates. I ts  latest fossils are of the date o f  
discit~ hemera;  and so i t  may be supposed that  the bed was  
formed during that  date, deriving materials from the destruction of 
earlier deposits. 

The characteristic fossils of the discitce hemera are carinati tabulato 
tIildoceratids of the Reynesella, Darellia, etc. pat tern1;  small 
gastropods characteristic of the discitce bed of Bradford Abbas ; 
Belemnites of the blainvillei type, and so forth. Indications of  
co~cavi hemera are various small Ludwigellce. Fragments of fine- 
ribbed gradumbilicate Hildoceratids indicate derivation from strats~ 
of bradfordensis date ;  while such a species as Cirrus nodosu~ 
points to strata of murchisonce, or perhaps earlier, Ancolioceras: 
hemera. Then there are derived fragments of the seissum bed 
included. 

Below the Yellow Conglomerate Bed is the scissum bed- -a  sand- 
stone, or sandy limestone, of a bluish-grey colour. This bed yielded 
the series of Liocerata described in my Monogr. Suppl. pp. xxxvi  
et seqq. I t  also furnished Tmetoceras scissum (from which i t  takes. 
its name) and Tin. circulate, besides yielding species of a r a the r  
remarkable series of Hammatoceratid~e. For these a new generic- 
name Burtonia is proposed 2; and they are remarkable for their  
likeness to what  used to be known in a wide sense as Ammonites: 
murchisono~ obtusus; the likeness has not improbably led to con- 
fusion in regard to zonal identification; at any rate i t  would be 
desirable to be sceptical about any records of A. murchisonce from 
Burton or the neighbourhood to the north. 

Below the scissum bed is a brown marly layer, whence has come 
Zei~leria (or Orni~hella) oppeli. ~ Iu  ~t, too, are various more o r  
less poorly preserved 0palinoid Ammonites, differing from the 
Liocerata in having a much larger umbilicus in proportion to t he i r  
tenuity:  They are near to Canavarella sceleta 4; but tha t  species, 
though its horizon is not exactly known, probably came from the  
sand-rock immediately below. 

This sand-rock yields poorly preserved 0palinoids, of the Walkeria- 
subglabra pat te rs ;  but  the collection of identifiable specimens in 
situ is difficult. 

1 , Monogr. Inf. Ool. Amm.' Suppl. (1906-07) pp. cv et 8eqq. 
2 See the palmontological paper, p. 97. 

Quart. Journ. Geol. Soc. ~ol. lii (1896) p. 702. 
4 Mouogr. Inf. Col. Atom.' Suppl. (1906-07) p. cxxix & pl. xxii, figs. 19-21 .. 
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Some 6~, feet below the top of the scissum bed are found sand- 
burrs and sand-rock, yielding Ammonites of the aalensis pat te rn ;  
Emy are good but  not very easy to extract, and the sandy matr ix 
is removable with difficulty. 

Scattered blocks yielding Ammonites of the aalensis pattern 
Knay be presumed to belong to this horizon: they have yielded 
Canavarina, Walkeria, Cotteswoldia, and various examples of 
Alocolytoceras wrighti : one, which broke up while a workman was 
extract ing it, was 20 inches in diameter;  there is also a Nautilus 
near t o N .  multiseptatus, Foord & Crick. ~ 

I t  may be presumed that  it  was from this horizon t h a t  
Ca~uevarina digna (Monogr. p. cxlii) and Walkeria burtonensis 
(p. cxxxix) were obtained, while possibly IV. delicata (p. cxl) 
and Canavarina steinmanni (p. cxlii) were just  a few inches 
higher, by analogy with Chideock. 

In a little knoll north of Freshwater, the name for the place 
where the River Bredv enters the sea, west of Burton, there is a 
section in sands--a  few feet. I t  gave evidence for aalensis beds at 
the top, and for moorei beds some few feet lower down ; but  the 
condition of the Ammonites allowed merely of a general determina- 
tion of their facies. 

The Uatulloceras dumortieri : was from a fallen block : it can only 
be s~tid that  it belongs to a group indicative of an earlier date than 
anoorei hemera. The lower part  of the sands in the cliff, whero 
they are accessible, seems to be particularly barren:  so far as 
Ammonites are concerned, no~hing can be recorded; there are 
Belem nites. 

The thickness of Bridport Sands shown in the Burton cliffs 
would somewhat exceed 100 feet, and at intervals of every few feet 
there are lines of sandburrs, or sometimes more continuous sand- 
rock (see fig. 4, p. 70). As the sands (or sand-rock) become blue 
in the lower layers, which are exposed occasionally after exceptional 
tides, it  may be presumed that these sands rest upon a blue clay like 
that  at Down Cliffs. 

T h e  W h i t e  Bed or Nat~t i lus  B e d . - - I n  the foregoing account 
of the strata of Burton the bed which is of special interest, because 
it  is a new discovery, has not been mentioned, for the reason tha t  
i t  is not found in the main cliff, nor in any of the quarries. I t  
only occurs in a more or less tumbled condition in the bank at the 
beach opposite the villas, where the roadway comes to the shore 
(see fig. 4, p. 70). I t  is particularly exposed on the sort of pathway 
leading from the road to the beach, and just to the right hand as 
one reaches the beach. 

The place where this bed is exposed is in the linG of fault, a 
downthrow t o ' t h e  east of 200 feet or more, wh ich  has brought 
Bradford Clay and Forest Marble (Bathonian) of the East  Cliff of 

The specimen is now in the Museum of Practical Geology, Jermyn Street. 
' Monogr. Inf. Ool. Atom.' p. 277 & pl. xxxix, figs. 6-9. 
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Bur ton to a level wi th  the  Bridport  Sands (Toarcian) of the  West  
Cliff. I t  is singular,  however,  tha t  the whi te  bed wi th  its a t tached 
sandstone was found a l o n e ~ n o t  associated wi th  o ther  Infer ior  
Oolite beds, a l though the  scissum bed crops out in the road above 
(see fig. 4), near  the  top of the hill.  

The characters of the  Whi te  Bed are : - - T h a t  it is a conglomerate  

Fig. 4 . - - Y i e w  o f  the c l l f f -exposure at B u r t o n  Bradstoclc. 

Bridport 
, ~  nils, with tq l las  
l ~ n d s  o f  .~ 
~andstone ScMsum 
a~out  8.oft: - - 

~ ~.%; :~.~ " a .......... . ~ : :  

"y--:r :!.!".'.::..~~.q'~:~-:iY~':: :--~:,.'-~:-":. ':~'-wit ~ ;~.":'i..~-~:-7-::.:,~:=-:.::i~'.: :: !:::/:. ~:~: 
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of various sorts of whi te ,  and sometimes brownish,  mat r ix  ; there  
is a f ine-grained white  mat r ix  looking like a l i thographic stone, 
and very similar to the Whi te  Ju ra  of Wi~rtemberg, or the  di2~hya- 
kalk  of T y r o l - - i t  has a smooth soapy feel ing:  there is a less 
f ine-grained whi te  mat r ix  which feels rough, and seems to be 
somewhat  sandy. These two sorts of stone are in f ragments  
i r regular ly  compacted together,  sometimes in larger  masses, some- 
t imes more or less in layers ; and wi th  t hem occurs some brownish  
stone. Of this bed there  would seem to be some 3 or 4 fee t ;  and 
attached, presumably to the base, ~ is a layer of about :1~. to 2 feet  
of a brown sandy rock. 

As to the  position of this bed or beds , - - i n  the Red Bed, about 
the  middle, there  is a small amount  of a brown sandy matrix.  I n  
the  upper part  of the Red Bed there  are pieces of rock similar  to the  
less f ine-grained stone enclosed in the redder  ma t r ix  ; bu t  there  is 
no trace of the rock resembling l i thographic stone in any other  
exposures than  this one at the roadway. 

The evidence from fossils is poor. The help of a man with a 
s ledge-hammer was obtained, and the blocks on the beach were  
broken. The yield was several specimens of a Naut i lus ,  ~ a 
l~hynchonella like ]~h. ~mrvula, a Garan t iana  (difficult to ident i fy 
on account (rf condition),  and a piece of a Garant iana  sp. nov. wi th  

1 The tumbled condition prevents any opinion as to top'or bottom. 
2 Probably new. It is something like _Nautilus rotuudus, Crick, has a 

rapidly increasing whorl, a small (almost closed) umbilicus, and a periphery 
becoming flattened. 
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a latesulcate periphery, known as a species from the niortensis beds 
of Louse Hil l  near Sherborne. 

This evidence then, although not satisfactory, would date the  
deposit as niortensis, or as late niorten~ early Garantianae hemera : 
it would make the deposit of tbe same date as the upper part  of 
the Red Bed, and earlier than the Astarte Bed ; but how it happens 

Fig. 5 . - -  Vertical section of the beds exposed at Burton Brad, stock. 
(See pp. 72 et seqq.) 
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that  so distinct a deposit should have been formed at the same 
time as the Red Bed at this one place, and not at the others, is 
certainly a puzzle. There is one section a quarter of a mile north 
(Larkfield Quarry), another section a quarter of a mile north-west 
(road-cutting to Burton village), and the cliff-section a quarter to 
half a mile westward of this exposure of the White  Bed; and ye~ 
in these short distances there is practically no sign of any deposit 
of a thick white bed of the character of the one that  has just been 
described. 
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SECTION II.--BuaTo~ BRADSTOCK. 

[The section is generalized: it is based mainly on information obtained 
from the blocks under the cliff: but there is some variation in the thicknesses 
of these from different parts. Information as to fossi~ contents is also 
embodied from other places, the cliff between West Bay and Freshwater, 
Larkfield Quarry, the road-cutting, the quarry north of Bredy River, and 
:even from the walls. The ]ithic differences of the beds are so distinctive and 
are so soon recognized, that fossils from isolated blocks can be placed without 
dimeulty. The quarrymen know them quite well.] 

fusc~ . . . . . . . . . . . .  Lower Fullers' Earth Clay. At 
Larkfield Quarry, Burton Brad- 
stock, many Belemnites can be ob- 
tained from this. At Eype Cliff" 
it has produced Oppelia .fusva and 
Peri~hinctes. 

T h e  S e r o f f .  At the base of the 
clay and at the very top of the 
stone-beds there is a brown, more 
or less indurated marl, sometimes 
considerably iron-stained. I t  is 
3 to  4 inches thick, and contains 
Otrloelia fi~ca and PerisThinctes. 
Canaliculate Belemnites of the 
~.-parallelus type and Zigzagieeras 
el" subtn'oeerum are in it, partly 
attached to the bed below. 

Thickness iu feet  inches. 
zigzag . . . . . . . . .  (1) The  1s t  B e d . - - T h e  top 6 inches 

of this bed (Hudleston's P. 3) are 
a somewhat hard, bluish, earthy 
limestone. Zigzagiceras zigzag, Z. 
sublx'ocerum , and others; Mor- 
phoeeras pol.~morphum, M. pseudo- 
anceps ; Parkiusonia~ of the P. de- 
pressa and P.-l~vis type ; Oppelia 
sp. ; Collffrites ovalis . . . . . . . . . . . . . . .  0 6 

$chlcnbachi... ( 2 a ) R e s t  of bed bluish yellow ' to  
yellowish, fossils sparingly found; 
but there are Parki~sonice like 
those of the bed below . . . . . . . . . . . . . . .  2 1 

(2 b) T h e 2 n d B e d.--Mostly a yellow- 
ish limestone with much brown, 
earthy matter, the Ammonites 
often in rotten e~ndition. Parking- 
senile which have squared inflated 
whorls, coarse ribs, and conspicuous 
peripheral interruption like P.  
scMvenbachi, Sehlippe ; Terebratula 
phillipsi, T. sphceroidalis, Rhyncho- 
ne!la parwda, Acanlhothyris spi- 
nosa, A. panaeanthina, Aulacoth3tris 
carinata ; Collyriles rip,tens, C. 
ovalis, Holect~pus hemisTh~ricus, 
Stomechi~us bigranularis . . . . . . . . . . . .  . 2 6 4 7 

lruellii ..: . . . . . .  (3) The  3 r d  B e d  of the quarrymen, 
with their S h e l l  B e d  at the base. 
Tobe divided :--Main part Terebra- 
tula Bed or truellii bed. Fairly hard 
grey limestone, softer towards the 
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Thickness i~ .feet inches. 
bottom, sometimes almost white 
with greenish grains. M.asses of 
rather  ~mall Terebratula ~jM~roi- 
dalis just  above the bottom. Large 
Parkinsonia dorsetensis, P. parkin- 
~oni, etc., in excellent condition, 
Strigoceras truellii, 2r spp., 
and Crassinella [Astarte] obliqua. 
These are the most noticeable 
fossils. Others are : 3lorphocerces 
dimorphum, M. defrancii, Cado- 
,moeeras eadomense, Cadomites dau- 
be,u!/i (@emm.); Polypleelites spp. 
var., Lissoeeras psilodi~am 
(Sehlcenb.), L. monaehum (G emm). ; 
Acanthothuris panacauthi~a . . . . . . . . .  1 10 

~Garantia~(e... (4) Xt  baso of 3rd Bed is the Shell Bed 
or Astarte Bed, t tudleston's  P.I  
in pa r t - - a  soft brownish ironshot. 
Contains nu:'~,erolls Grassinella ob- 
liqua and fiat evolute Parkilzsouiw, 
l'erisphinctes of the _P.-martbz~i 
type ; AncTloceras ; Garantiaua 
spp. ; occasional T. 'sph~eroidalis.' 
Derived fossils like Stepheoceras 
umbilicus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 4 

niortensis . . . . . . .  (5) T h e  4 t h  ]3ed, or tJink Bed, or 
.blagdeni, Red Bed of the quarrymen. A hard, 
sauzei, fine-grained, ironshot, Somewhat 
Witchelli~e. crystalline limestone, part icularly 

massive. The top is very irre- 
gular, and portions of the shell- 
bed lie in hollows. The fossils 
represent various dates:  tliey aro 
mostly derived, and covered with 
l imonitic layers. In  the lower 
9 'inches there is more coarse 
ironshot, i rregular;  it is coarser 
towards the bottom. Mixed with 
it are large limonitic concretions 
called by the workmen s n u f f -  
boxes ,  with much-bored pieces of 
-~l~joconcha, Ctenostreo'a, etc., and 
bits of stone as nuclei. Fossils of 
the l~ed ]:led, at  the top, were Peri- 
,~phiuctes sp., of ~tiorte~sis date ;  
~Stepheoeeras umbilict~s, of bla 9- 
dent date ; SZ'irroceras cf. cnacrum, 
&atzei date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 10 

Other species from lhis bed are : - -  
Blagdeui date : l)veeilomo~Thus cy- 

cloides. 
Saazei date : Slepheoeeras .freff- 
cineti, St. ba!/leanum, Somdai~ cf. 
patella; Aeautho/ h.qrig paueispi~a. 

Witchellire date : 1,~'lehellia sp. 
There is a rare, but very charac- 

teristic, ra ther  large Terebrat,ala 
burtonensis, sp. nov. (see the pal~e- 
ontological paper, p. 99), which is 
probably of ~au-ei date. 
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Thickness in feet inches. 
di~cit~, . . . . . . .  (6) Yellow Conglomerate Bed . - -A  thin 
co~cavi, yellowish.marl, containing in irony 
bradfordensi~, coatings and often worn condition 
murchiso~ce, small fossils of various dates: 

those of discitw date perhaps most 
numerous. The bed may generally 
be seen attached to upturned masses 
of the Pink Bed . . . . . . . . . . . . . . . . . . . . . . . .  

I)iscitte date : Carinatitabulate Hil- 
doceratidm, To.volioceras i.cisu'm, 
Braunsina elegantula ; Haplo- 
pleuroce~ as subspinatum ; Bele~n- 
,niles bhtbwillei ; Naut i l~  brad- 
tbrdensis, N. eaqguus ; Coelastarte 
excavala. 

Concatd date : Ludwigella. 
Bradfordensis date : Broken frag- 

ments of Brasilia-bradfordenMs 
pattern. 

Jlturchisonce (or Ancolioceras) date : 
Cirrus 7wdosus, Omtsln,s. 

Scissi date : Burtonia sp., and rock- 
fragmenls derived fr(an the 

scisss .. . . . . . . . . . .  (7) Sc/ssum bed. Gl~y sand-rock with 
Tmeloceras ~issum, Tin. circulare; 
Lioceras spp. var. See 'Monogr. 
Inf. Ool. Atom.' Suppl. .Burtonia;  
and largo Lima of the etheridqi 
type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 

seissi- (8 a) Foxy Bed, Rusty Bed, ironstained 
opal'iniform~, sandy marl. Canavarella spp. ; 

small tIammatoceratids, Zeilleria 
oppeli, Rh~nchonelht stept, ensi ...... 0 2 

opaliniformis... (b) Brown sands and sandburrs, with 
Opalinoid Ammonites in poor con- 
dition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 

(c) Sands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 
sclerosis ...... (9 a) Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 8 ] 

(b) Sands with Ammonites of the L 1 6 aalensis pa~tern in occasional sand- c 
burrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 10J 

(e) Sand and sandburrs continued 
downwards. 

~IoT~.:--The sands are known to the natives as ' Fox-mould.' There is a 
notice in Bt, rton village about the removal of fox-mould and .~and, where 
' sand ' presumably means a sharp grit for building-purposes. 

I I I .  Co~1rAmSO~ o~" ~nE SXRATA. 

( a )  C o m p a r i s o n  o f  t t l e  S e c t i o n s  a t  B u r t o n  a n d  C h i d e o c k .  

W o r k i n g  upx~ards,  f r o m  t h e  b o t t o m  of t h e  sands  to  t h e  top  of  
t he  scissum bed,  t he  s t r a t a  of  t hese  two  local i t ies  s e e m  to be t h e  
c o u n t e r p a r t  one of  a n o t h e r ,  so fa r  as t h e  ev idence  goes. A f t e r  
t h e  scissum bed,  c h a n g e s  b e g i n - - d u e  to p e n e c o n t e m p o r a n e o u s  
eros ions .  T h e  W i l d  Bed of  Chideock  (Ancol ioceras  to b r a d f o r d -  
e nsis)  is no t  r e p r e s e n t e d  by  depos i t  a t  B u r t o n  ; t h e  discitve bed o f  
B u r t o n  has  n o t  been  de f in i t e ly  found  a t  Chideock .  The  R e d  B e d  
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of Burton and the Red Beds or Building-Stone of Chideock are only 
partly on the same horizon, while they differ in lithic character very 
considerably. The beds yielding fossils of Witchellice and sauzei 
date are well developed at Chideock, and are rich in specimens; 
they are poorly developed at Burton. At Chideock, however, there 
are no strata yielding species of blagdeni-niortensi8 dates. The 
Astarte Bed (Garantian~) is not  found at Chideock. In  regard to 
the Top Beds, neither the truellii bed nor the zigzag bed have been 
noted at Chideock, where the mass of limestone seems to belong to 
the position of the 2nd Bed and the lower part  of the 1st Bed of 
Burton (scMoenbachi). 

(b) O t h e r  Sou th  Dorse t  Sect ions .  

The general type of the Burton Bradstock Inferior Oolite will 
be fbund reproduced with variation of detail in quarries inland, 
bordering the main road from Bridport to Dorchester. One of these 
quarries, Vetney (or Vinney) Cross, shows the Astarte Bed thicker, 
and an excellent repository of well-preserved fossils. Far ther  inland, 
around Beaminster, the ' Top Beds ' are found resting on deposits of 
different d a t e s ~ o n  those of co~cavi, or br~ldfordensis, or murchison~e, 
according to the quarry. At  Broad Windsor the Top Beds rest on 
strata of murc[~isonce date in the road-cutting, where the sequence 
into the sands might be profitably investigated with regard to 
modern divisions: old notes are not sufficiently detailed. 

The Grange quarry at Broad Windsor has produced a remarkable 
series of fossils, mostly from the zigzag and schlcenbachi horizons ; 
but  the strata of t~'~ellii date are to be seen. 

Between Broad Windsor and Beaminster, however, is a locality 
which shows a very much more complete sequence than any other 
in South Dorset, so far as Bajocian-Aalenian beds are concerned. I t  
is Stoke Knap, and deserves some notice. 

(c) W h a d d o n  Hi l l ,  or  S toke  K n a p .  

About 6 miles north of Bridport, and about 7 miles to ttle 
northward of Down Cliff', is the locality marked on the Ordnance 
Survey map as Stoke Knap, known to the natives as Whaddon Hill, 
I t  is about midway between Beaminster and Broad Windsor, and is 
of interest for the development of strata of bradfordensis to discitce 
hemera, which yield a profusion of specimens in excellent condition. 
The bed in which they occur is known as the Building-Stone; and 
some years ago, when I was visiting the locality, the workmen took 
off the bed for me layer by layer, so that  i t  was possible to collect each 
species in situ, and note the change of fauna in one bed. 

Mr. H. B. Woodward, F.R.S., has published a section of Stoke 
Knap)  Though it  is not detailed enough for my purpose, and he 
has not numbered his beds, it may usefully be compared with the 
workmen's divisions and with my dating system. 

' Jurassic Rocks of Britain : vol. iv--The Lower Oolitic Rocks of England' 
Mem. Geol. Surv. IS94, p. {;3. 
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SECTION III.--SroKz XNxr. 
Thickness 

H. B. WOODWARD. WORK.~IEN'S TEa.~IS. ill.feet inches. 
Wemer~e. N u m b e r s  Foss i ls  inserted.  

'supplied. (S. S. B.) 

' CLAY. ~ 

I 1 [" ' ~ A G S T O N E '  . . . . . . . . . . . . . . .  7 0 

~scMoe~ bachi ...... 2 t [ Tereb rat ula s[ epho hi, Collffrites ri~ffens, 
Parkbisonia.] 

3 ' BEST  LI.~IF, Sa'ONE ' . . . . . . . . . . . .  4 2 

t" ' ROADSTONF.'  . . . . . . . . . . . . . . .  1 4 

I[Top planed off and covered with 
oysters. Son~dnia cf. adicra (Waagen). 
S. cf. fissilo#Jala (~Jiasgen).] 

~hirbuirnir ...... 4 
' WASTE' . ................. 0 5 

I [Clay, limestone, and marl in three 
{ b~ci s, irregular.] 

post-disdtr ~ ( ' BuI~,i)I~rc,-STo~E.' 
discitr [ I[See p. 77 for details.] 
voncavi, 
blrax~,.forde,utis, t 5 ~ ' BO'rTOM B~V.' 
~qzlt . rchiaolbo8, I 
A,leolioceras I I CTo which some Building-Stone may 

be attached. Llutwiffia lcdffata, 
(pars) J lit .4ncolioceras subslriatunz. ] 

Thickness. 
(H. B. w.)  

6 ......... ( [The Sandy "~ ......... 4 to 5 
......... ! Grits witi, I 

7 Brachiopod ......... about S 
f 8 ......... ~ Beds in the ~ ......... 10to14 

scissi- 9 ......... middle. INot I ......... 6 to 8 
opali,~iJbr~Us . 10 economically " to 2.! 

11 ......... Lworked.] (S. S. ]3.)) ......... about 3 

The Beds 6-11 (Woodward) may, for distinction's sake, be called 
the Sandy Grits, with Brachiopod Beds (8 & 10) in the middle. The 
chief Brachiopods are - -Terebra tda  whaddonensis ~ = '  T. infra-  
oolitldca '], Zeilleria whaddone~sis, Aulacothyris ' blalcei,' and .Rhy~- 
chonella stephensi (see the palmontological paper, pp. 101 et seqft. ). 
Of Ammonites which have been recorded from these Sandy Grits, 
without  precise horizon, are~L/oceras  u~wi~tatum and Ganavarella 
belolohora ( type):  there are many Ammonites in poor condition. 

These Sandy Grits are later than aalei~is hemera, so far as my 
collecting goes. They may be dated approximately as Ancoliocere~- 
scissi-ot~alin~formis ; but they have not been studied sufficiently for 
present detailed work. The ferruginous clayey seam [9] of Wood- 
ward suggests correlation with the Rusty Bed of Burton Bradstock ; 
possibly then the Brachiopod Beds (8 & 10) are a thickened develop- 
ment  of the Rusty Bed, and should really be dated as pre-scissi- 
post-opali ;l i f orm is. 

A~eolioeera8 f 
(pars) i and scissi (?). 
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SECTION I I I  a.--STOKE KNAP BU|LDING-STONE (detailed). 
(In square brackets are names of species known to be from the Building- 

Stone, but their exact layer was not ascertained : it is here suggested.) 
Thick~,ess in feet inches. 

post-discit~... 1st Bed.--Top bed of Building-Stone. Brown iron- 
shot limestone. Stepheoceras, and Oppelia of the 
pr~eradiata pattern 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 4 

2nd Bed.--Bluish-grey ironshot limestone. ~o 
fossils except at the bottom~ where there were im- 
pressions of those in the bed below .. . . . . . . . . . . . . . . . .  0 5 

discitce ......... 3rd Bed.--Yellowish ironshot limestone with (on 
top) numerous carinatitabulate I-Iildoceratids. 

])arellina dorseteTtsis, Reynesella piodes, Lopadoceras 
arcuatum, L. euides ; ]~hynchonella forbesi, Tere- 
brat,~tla eudesi ; S&pheoceras. Gra2~hoceras sp. at 
the bottom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 7 

[Son~inia in~equa, S. l~viyata ; Depaoceras j'allax, 
])latygraphoceras latum~ Pl. aperture, tgeynesia 
laxa, (Edania lepta, _Reynesella juncta, R. inops, 
Lopadoceras f urcatum, .Darellia polita, ])issoroceras 
subornatum, Stokeia marmorea.] 

4th Bed.--Greyish-yellow, hard, ironshot limestone; 
the iron grains being numerous, and of fair size, 
Megaly toceras  r , Graphoceras spp . . . . . . . . . .  0 5, 

concavi ...... 5th Bed.--Similar to 4, but harder. Graphoceras 
spp. Litdwigella casta .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 7 

[Ludwi.qella concava, L. @~uis, Lucya marginata, 
Graphoceras v.scriptum.] 

bradfordensis. 6th Bed.--Similar ironshot. Ammonites of Brasilia- 
bradforclensis pattern, Graphoceras sp. ; Rhyncho- 
nella rinqens ; Ludwigella arcuata, JL. carinata, 
Pseudoyraphoceras limatum .... . . . . . . . . . . . . . . . . . . . . . . .  0 6 

Then there is attached to the top of the bottom 
bed, which is whitish limestone, some of this 
ironshot bed with ]~rasilia spp . . . . . . . . . . . . . . . . . . . . . .  0 6 

[ Wiltshireia yiyantea, ,Brasilina tutcheri, Zu&oiyella 
flexilis, L. ruyosa, L. nodata, Vacekia stephensi, 
Zurcheria puyuax, 147elschia rustica, Apedogyria 
platychora.] 

3 4 

(d )  S o u t h  a n d  N o r t h  D o r s e t .  

Since the  p resen t  c o m m u n i c a t i o n  is s u p p l e m e n t a r y  to  t h a t  on the  ~ 
' Bajocian of the  Sherborne  D i s t r i c t '  and  in p a r t  to t h a t  ' On t h e  
Cot teswold,  Midford ,  & u  Sands, '  i t  m a y  be des i rab le  to show 
the  compar i son  of the  s t ra ta  on the  Dorse t  Coast w i t h  those  found  
in  N o r t h  Dor se t ;  and  i t  wil l  be i n t e r e s t i ng  to see h o w  the  chrono-  
logical  a r r a n g e m e n t  i n t roduced  for tho  N o r t h  Dorse t  s t ra ta  severaI  
years  ago can be fol lowed out  in those of t he  coast.  

Table  I I I ,  fac ing p. 78, shows the  compar i son :  some  i l l u s t r a t i v e  
r e m a r k s  are also appended .  

Sonninia densicostata (Monogr. p. 376), labelled ' Beaminster,' was probably 
from Stoke Knap from the 1st or 2nd Bed ; its character is of later pattern 
than that of the discitce species. Going from Stoke Knap to Beaminster, in 
each quarry nmre and more of the Building-Stone is found to be denuded and 
removed until it quite disappears ; so Stoke Knap is the likely place. 
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IV. RS~ARKS 01~ HEKERAr. Trouts. 

Scldvenbachi.--This term was suggested by me in some MS. notes 
to a paper by Munier-Chalmas ~ whence it  was inadvertently copied 
by Mr. Richardson/- I t  is a term for dating the strata which had 
been hitherto called inter-truell~i-zigzag2 

Whereas at  the top of the ' Top Beds' of Burton Bradstock there 
is a distinct Ammonite fauna, Zigzaglceras spp., ilIordohoveras spp., 
and Parlcinsonice of the deTressa type with rounded whorls, and of the 
P. hevis (Quenstedt) pattern with involute trigonal whorls ; and in 
the lower part, of the ' Top Beds'  there is a fauna with Strigoceras 
truellii, and Parlci~sonice of the P.-parl~'insoni type with flattened 
whorls:  there is in the 2rid Bed of Burton Bradstock and in the 
lower part of the 1st Bed a series of Parlcinsonice different in 
character from those above or be low-- they  are massive forms with 
stout, somewhat squared whorls. 

Thus, on the evidence of Burton and other Dorset localities, there 
is need to recognize a date of deposition later than truellii and 
earlier than zigzag hemera. But Mr. Richardson's investigations 
in Somerset have shown that  this refinement was most necessary ; 
for between strata of zigzag date (there basal Fullers' Ear th)  and 
strata of lruellii date (Upper Coral Bed) he finds three noticeable 
deposi t s~Rubbly  Beds, Anabacia Limestones, and Doulting Stone 
(loc. cir.) ; and, as regards the Cotteswolds, he would put  the Glyt)eus 
Grit (sometimes over 30 feet thick) as belonging to this date. '  

Shirbuirni~.mThe deposit of this date was formerly known as 
hemera Sonninio~, but a generic rearrangement of the numerous 
forms of Sonainia will have to be undertaken. The true Sonninive, 
the platyleptogyral, angustumbilicate, alticarinate species of the 
,Sonninia-ivro2inquans type, are found only in a deposit of sauzei 
date. 

The type-species of the genus Shirbuirnia will be described in 
the pala3ontological paper (pp. 92 et seqq.). 

The deposit of SJdrbuirnia~ hemera is noticeable, because it is of 
the date of the celebrated deposits of Gingen (Wiirtemberg), the 
Ammonites f ro~ which were described by Dr. W. Waagen. 

In  this country a deposit of Shirbuirnioe date is only found in per- 
fection at one quarry, Sandford Lane near Sherborne (Dorset), where 
it  forms the bottom part  of the fossil-bed. Here i t  has produced an 
extraordinary abundance of remarkable Ammonites, most of which 
are new : they have waited over 40 years to be figured and described. 
And in this country the channels for pala3ontological publication 
are becoming more and more unable to keep pace with the new 
discoveries of geologists. 

i C. R. Soc. G~ol. France, 1892, no. 14, pp. 164-~F'/. 
'-' Proe. Cotteswold Nat. F.-C. vol. xvi, pt. 2 (1908) p. 188. 
3 In. liicbardson, Quart. Journ. Geol. 8oc. vol. lxiii (1907) p. 423. 

Proc. Cotteswo]d Nat. F.-C. vol. xvi, pt. 2 (1908) p. ]87. 
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This Sandford Lane bed was only worked once, for economic 
purposes, about 1875. I t  was opened up again specially for the 
purpose of the paper on the 'Bajocian of the Sherborne District'.~ 
I t  is evident that  the collecting that  can have been done from this 
deposit must be a mere scratch of the surface ; yet the results are 
remarkable, and the beautiful preservation of the Ammonites is 
extraordinary. 

At  a few other localities evidence of a deposit of Shirbuirnia date 
can be detected by a few ill-preserved Ammonites : for instance, at 
Dundry (Somerset), and in the Gryphite Grit of the Cotteswolds; but, 
for all practical purposes, the quarry of Sandford Lane is the one 
place in the kingdom, known at present, where the deposit could be 
studied, and tha t  place has been closed these 40 years. 

Ancolioceras.--The finding of Opalinoid Ammonites in the base of 
the murchisono~ bed has before now led to the supposition that  there 
was a certain mixture of forms of murJ~ison(e and opalinum (scissum) 
zones. The explanation would appear to be that  what has been 
regarded as the base of murvhison~e is really of an earlier date. 

At  Chideock Quarry Hil l  the lower part of the Wild Bed is of 
different matrix from the upper par t :  i t  yields a Lyteceratoid, but 
does not furnish any Ammonites of the murchisonce pattern. 171 
the neighbourhood of Beaminster, strata at the base of murchisoncv 
yield Ancolioceras cariniferum and similar foi~ms; but they were 
not associated with Ammonites of the murchison~e types. Around 
Crewkerne (Somerset) there are several species more or less allied 
to .Ancolioceras costatum, and they "seem to be somewhat peculiar to 
tha t  district ( '  ]~onogr. Inf.  Ool. Atom.' Suppl. 1899, p. xlix). 

At  Misterton, which is near Crewkerne~ the strata hitherto 
regarded as early murchisonee yield Lytoceratoids of the style of 
Pachylytoceras aalenianum. At Chideock the bed yielding the 
Lytoceratoid is in position above the sr bed and below the 
m't~rchisonoe bed ; and is distinct from both by its matrix. Pre- 
sumably then the Misterton strata are on the same horizon. 

At Chideock in the murchisonce part of the Wild :Bed is a 
characteristic brachiopod, Zeilleria [ Waldheimia] anglica. This is a 
noticeable species, which may be followed a long way. 

At Chideock the strata dated Anvolioceras a,re below the anglica 
horizon. At Haselbury Mr. ] ladies,on recorded a thickness of 
2 feet 5 inches between the anglica horizon and the ' Base Bed '  : 
(presumably scissum). 

In  my descriptions of strata of the Sherborne District ~ the 
anglica horizon is marked as O; and a lower level (P), 2 and 3 feet 
thick, was noted for t ta l fway ]:[ouse and Louse ]:Jill. But the P 
noted fo~ Marston Road (o_p. cit, p. 490) is apparently wholly or in 
par~ sc~:ssum.: 

I Quart. gourn. Geol. Soc. x'ol. xlix (1893) p. 479. 
2 ' Monogr. :Brit. Jurass. Gasteropoda' (Pal~eont. Soc.) 1887, p. 41. 
:) Quart. Journ. Geol. See. col. xlix (1893) p. 489. 
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However, in Dorset-Somerset the strata which it is suggested 
should be dated as Ancolioceras are those above scissum and below 
the anglica horizon. 

In the Cotteswolds, there is between the Sandy :Ferruginous Bed 
(scissum) and the Pea Grit Onurehiso~we) a considerable development 
known as the Lower Limestone: it is suggested that  this should 
be dated Ancolioceras. 

Various species of Ammonites of which the horizon has been 
given ' near base of limestone-beds,' and the date as murvhisonve or 
doubtful between murzhisonoe and scissi, are presumably more 
correctly to be dated as Ancolioceras hemera: for instance, the 
following species :--Ancolioveras carini~erum, A. ,ubstriatum, 
possibly A. costatum, Geyeria fasciata, and G. everten~r �9 
gation will probably reveal others, which in former days were 
recorded under the too comprehensive term Ludwigia murchisonve. 

Moorei, .Dumortierice.--The strata of these dates make a fine 
showing in the cliffs of the Dorset coast as the Bridport Sands t 
and Down Cliff Clay : they attain a thickness of nearly 200 feet2 
The Bridport Sands and the subjacent clay are represented around 
Yeovil in Somerset by the Yeovil Sands, which are also of consider- 
able thickness and have yielded many species of Dumortieriee, as at  
Yeovil Junction, Furzy Knaps near Yeovil, Bradford Abbas, etc. 
The Ham Hill Stone is a local development of calcareous beds of 
moord date. 

The Yeovil Sands have suffered denudation, because around 
Yeovil they end with the Dew (Dhu) Bed, which contains Durnor- 
tieri~ like those in the ~oorei bed of Chideock Quarry Hill. Some- 
where between Crewkerne and u the failure of the aalensis- 
scissi beds begins. 

In the neighbourhood of Ilminster, Barrington, and Sheptou 
Bcauchamp, the Yeovil Sands rest upon clay of dlspansi date : in 
these places the strata of variabilis date are a thin development 
of clayey limestones very well charged with Ammonites. a 

Around Yeovil the sands become bluish and clayey in their lower 
part : this may be of dislpansi date. But the argillaceous limestones 
of the Upper Lias on which this blue part rests gives no certain 

�9 evidence for later date than striatulus; the principal sLrata are 
falcifer, biS"ons, striatulus, all thin, without variabilis. The same 
beds are found at Glastonbury Tot;  there is no sign of variabilis 
forms among the fossils lying about in the fields. 

The deposit of sands between Yeovil and the Mendips presents a 
field not yet investigated. When the Somerset & Dorset Railway 
was made, a cutting in the sands at Cole Station near Bruton 
(Somerset) yielded some fine specimens of Hammatoceras and Lyto- 
ceratoids. I obtained a few of these, many years afterwards, by 

Excepting the upper 40 feet which are aalensis to scissi. See fig. 4, p. 70, 
showing the Bridport Sands of Burton Bradstock. 

" 210 feet, teste E. C. H. Day, possibly including the upper 40 feet. 
3 See Monogr., Haugia-Lillia series. 
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accident, from a man who had been employed as a mason on the 
line ; and, in a collection of Ammonites sent to me for determination 
from Yale University, INew Haven (Conn.), U.S.A., there was a fine 
]lammatocer~is without further localization than England : there is 
no doubt that it came from Cole, on account of its condition and 
matrix. These ~[ammatocerata mark the Yeovil Sands of Cole as 
belonging to the (lispa~si hemera in date; but I have never had 
the opportunity of inspectil~g the deposit in this neighbourhood. 

To return to the moorei-Dumortie','ia beds. In  North Somerset, at 
Dundry, the Dt~mortleria Beds appear as a thick clay-deposit. In  
the Cotteswolds, they and the ~oorei beds are found as a thin 
deposit of ironshot marl or marly stone, in the middle of the so- 
called 'Cephalopod Bed';  but they are not recorded in thcCotteswolds 
north of Haresfield. There is some indication of the beds at Bredon 
Hill, ~ but in the rest of the Lias outcrop they are not known until  
they are met with as ' tithe Yellow audJ Grey Sands below the 
Dogger'  of the Yorkshire Coast.' 

The 'Grey  Sands'  are also divided as the Ling,tla Bed, and the 
Serpvla Bed above it. :~ 

H~(tlesto~,ia si~o~ (Men. Atom. p. 227) is from the Grey Sands. 
1I. c~ns (ibid. p. 229)was  sent as from the ' Yellow and Grey 
Sands'  ; but presumably it  is from the Grey Sands : these species 
indicate Du~o','tieria date. Dumortieria mu~ieri (Men. pl. xxxvii,  
figs. 14 & 15), evidently from BleaWyke (Yorkshire), ought to be from 
the same beds. On this evidence the ' Grey, but not the Yellow, 
Sands'  are of D~emortieria date; hilt: whether it is the Lin.(/~da Bed 
or the ,S'erlm.la Bed, or both, tha t  are of this date is uncertain. 

The identification of Ammonites quoted from these beds cannot 
be trusted, unfortunately. A specimen in the Museum of Practical 
Geology (Jermyn Street), 4423, labelled 'Am. c~(llensis var. 2]loorei, 
bottom bed.' cited by ]~Ir. C. Fox Strangways ~ and by )[r. R. H. 
Rastall ~ as from the Serpula Bed, is really an unidentifiable frag- 
ment of a body-whorl 1~ inches long. ] t  shows remains of a small 
distinct carina[, which makes its agreement with any aale,~sis form 
(Faro. Hildoceratidm) or any moorei form (Faro. Polymorphi&e) 
almost impossible. I t  shows a Hildoceratid radial line, agreeing 
with fig. 155, )[onogr. Suppl. p. elxvii, which happens to be 
Phl?/seogra~;~moceras orbignyi, a species sent to me by Hudleston 
from the st rlqtulus beds (Men. p. 188) but suggestive of dispa~sum 
date. This, therefore, should not Occur above the Ling~da Bed 
(Dumortie;'ia) except by derivation; the evidence of a fragment like 
this, even if determined with some certainty, is not of any value. 

Since the above was written, Mr. L. Richardson has shown me 
specimens of Ammonites collected by him 4 feet from the top of 
the Li~gula Bed:  they are Hudlestouia sp. ((,~nis form) and 

1 Quart. Journ. Geol. See. vol. 1ix (1903)p. 447. 
" ' !V[onogr. Inf. Ool. Atom.' (Palmont. See.) p. 168. 
3 W. K. Hudleston, Prec. Geol. Assoc. vol. iii (1874) p. 296. 
a , Jurassic Rocks of Yorkshire' ~'ol. i, Mere. Geol. Surv. 1892, p. 153. 

Quart. Journ. Geol. See. vol. lxi (1905) p. 444. 
Q. J. G. S. 1~o. 261. a 
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Phlyseog~'ammoceras cf. dispal~svm. They date the Ling~la Bed as 
Dumortieri~-dispansi hemera, and make it exactly contemporaneous 
with the middle part of the Gloucestershire Cephalopod Bed, and 
with the lower 100 feet of the Yeovil Sands near Yeovil. 

St~'iatuli-spinati ( T h e  J u n c t i o n  Bed).--There are two situ- 
ations in which the Junction Bed of the coast can be studied 
in situ: in the cliffs and on the beach in the fallen blocks. In  
the cliffs is the best place to find the striatulus layer;  and, after 
scraping away some of the overlying clay, portions of this layer 
can be detached with a chisel, and then broken up for exami- 
nation. One of the best places for this purpose is on the west side 
of Doghus Cliffs ; but curiously enough, even in the cliffs, the 
striatuh~s layer is often missing. I t  is always missing, so far as my 
knowledge goes, from the Junction Bed at Thorncombe Beacon, and 
it is rarely found in the blocks on the shore : small portions of it 
may sometimes be found loose on the shore. 

For general examination o[ the Junction Bed, the shore is the 
best place ; but, as the blocks are often upside down, care is required 
in collecting. A heavy hammer and good chisels are also necessary. 

The complete series of the Junction Bed is seldom, perhaps never 
found. While the striatulus layer, if it be met with, is only found 
under Down and Doghus Cliffs, the basal Marlstone layer is not 
present until one is well under Thorncombe Beacon: Even then the 
upper layer of Marlstone--Day's Ple~erotomaria Bed 1 presumably--  
is often absent. 

Sometimes the greenish rock--the falciferum l ayer~is  absent; 
sometimes it is 10 inches thick, at other times 3 inches. The most 
persistent, rock is the pink rock--the bifrons layer;  there seems to 
be no failure of this. Its colour reminds one of the colour of bifrons- 
yielding beds of the Toarcian of Lombardy. The pink bed is 
generally separated from the falciferum layer by an ironstone band 
I to 2 inches thick. 

With a little practice it is quite easy to distinguish the different 
layers when they are lying detached from blocks: roughly there 
are- - the  white (striatulus), the pink (bifr.ons), the greenish 
(falc(ferum), and the brown (Marlstone). 

J. F. Blake's suggestion that  the Junction Bed was an aggregate 
deposit formed at one time by the sweepings of various zones -~ fails 
to meet the facts of the case: there are not only the layers of 
distinct matrices, but they contain their distinctive fossils, in ~]efinite 
sequence. I t  is true that  there has been erosion and redeposit:on 
nearly all the t ime: thus the Marlstone is conglomeratic, and 
contains sometimes Blue Lias pebbles (?algoviani, or lower); 
the bifronz bed sometimes holds broken .and worn specimens of 
Ha,'poceJ'ata, which really belong to the bed below; while the 

I Quart. Journ. Geol. Soc. ~ol. xix (1863) p. 284. 
' Excursion to :Bridport, &e,. Prec. Geol. Assoc. vol. xv (1898) p. 295. 
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specimens that properly belong to the bifrons bed are often worn, 
iron-coated, and deposited on edge. ~ 

The striatulus layer appears to be quite a regular deposit; but 
then there is a big gap between the striatulus layer and the bifrons 
bed--a  time during which about 250 feet of strata were laid down 
in the Cotteswolds. 

With regard to Day's Pleurotomqria Bed the top layer of the 
Marlstone : - - I  do not feel certain of having met with it, unless it be 
the serrata bed mentioned above (p. 65). But, considering how 
often certain beds are locally missing from the Junction Bed, it is 
quite possible that it may be a layer just above the serrata bed, only 
developed occasionally. Iu the Jermyn Street Museum there are the 
following Ammonites from Upper Lias of Chideock E= Junction Bed 
of Down C l i f f s~R .  No. 22475, Dactyliocems cf. tenuicostetum 
(Young & Bird), and 22514, Dactylioceras crassiusculosum (Simpson). 
The first of these is a species from the annulatus zone of Yorkshire, 
and Martin Simpson records the second from the Jet Rock, which is 
higher. I t  may be interesting, therefore, to compare the Dorset 
and Yorkshire Toarcian. 

V. PRE-5"TRI_iTUL US TOAI~CIAN. 

(a)  Dorse t  and Yorkshire  Coasts compared.  

The difference in development is remarkable. On the Dorset 
coast the pre-striatulus Toarcian beds are packed into a seam of 
calcareous stone about 2 feet thick. On the Yorkshire coast, ac- 
cording to a useful section given by Martin Simpson, 3 they occupy 
nearly 200 feet. An epitome of Simpson's section and divisions of 
the Yorkshire Toarcian is given on p. 84 (Table IV), with the 
dates, according to my interpretation, a t  the side. Tare & Blake's 
rendering is also given, correlated with Simpson; the correlation 
is fairly obvious, except with regard  to Beds 1-10, where they 
have a far greater thickness. Alongside is the development of 
the Dorset strata of the same dates. 

Simpson's Division 1, by the species recorded and known to come 
from there, was deposited during five hemerm--dispansi-bifrontis. 
The bulk of the strata of the division probably belong to the date 
of bifrons ; but there is good evidence for the others. For dispansi 
hemcra, Phlyseogrammoceras orbignyi, S. Buckman (Monogr. p. 188) 
and Ammonites gubernator, Simpson--a Lytoceratoid, probably 
Alocolytoceras near to perleeve, Denckmann. For striatulus date the 
evidence is abundant-- the term ' striatulus shales' is in use ; and 
species of this facies are plentiful at the Peak. For variabilis-lilli, 
the latter perhaps dubious, there is evidence, in the Whitby Museum 
collection of types, of a rich Ammonite fauna : ~ A .  obliquatus, 

The Red Bed and the Yellow Conglomerate Bed of Burton Bradstock 
would conform much more to Blake's requirements for an aggregate deposit ; 
they are made up of sweepings from deposits of various dates. 

Quart. Journ. Geol. See. vol. xix (1863) p. 288. 
3 , Fossils of the Yorkshire Lias' 2nd ed. (1884) pp. ix-xiv. 
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Young & Bird, A. fabalis, A: beani, A. phill~psi, A: rudis, Simpson, 
:are species of the Lillia-I[augia series, indicative of deposits of 
~lilli-variabilis dates: they are fine specimens too. There is als0 
tlaugia l)atelliforrnis ~ --Ammonites obliquat~s, Simpson, .pars, non 
~oung, indicative of variabilis beds. 

I have not yet seen the type of tlildoceras hildense (Young & 
Bird); but, from their figure, it appears to be a species of the lilli 
beds, from its likeness to my H. semipolitum which is so charac- 
teristic. The Ammonites hihlensiv, Simpson, is another species; 
it  occurs ~n the Jet Rock, and has no likeness to Young & :Bird's 
figure: 

In Divisions 2 & 3. Simpson records no Ammonites: Tare & 
Blake appear to have Ammonites bif~vns from about this level. 

In Division 4 there is evidence of a deposit made during a period 
.of time of which there is not evidence in the sou th - -a  hemera 
of ovatus. However, this is not the true Ammonites ovatus of 
Young & Bird's first edition, though it is of their second : they had 
a happy knack of changing names. 

The Hard Shale and the get Rock give nearly 70 feet of deposit 
(luring the falc~[feri hemera ; unless, as seems possible, this can and 
ought to be subdivided into an earlier and a later period. "~ 

Interest now centres in the Grey Shales, or annulatus beds of 
'Tate & Blake. First, the Ammonites annulatt~s is wrongly named : 
i t  is _d. tenuicostatus, Young & Bird: with it, occurs A. semicelatus, 
Simpson, and both belong to Dactulioceras. I t  is best to call this 
Che deposit of tenuicostati hemera. 

The point that now remains for consideration is this : - -What  
�9 does the stratum of tenuicostatus bear to  the stratum of 
Segtre~,ziceras acut,em (Tate)-- the Transition Bed of the Midlands ? 
Is it of the same date, or earlier, or later ? The question is difficult 
to answer, because it is impossible to trust the identifications of 
the Dactylioceras Ammonites. To answer this question, it may 
be advisable to consider the relationship of the Yorkshire and Mid- 
land Toarcian strata ; and this, through the kindness of Mr. Beeby 
Thompson, I am able to do in greater detail than when the pre- 
,ceding paragraphs were first penned. 

(b) Yorkshi re  and other  Dis t r ic t s  compared.  

Si,ce this paper was written, )Jr. Thompson, in answer to 
~ertain queries which I addressed to him with regard to the corre- 
]at:on of the Northamptonshire and Yorkshire Upper Lias, placed 
in my hands some )IS. of a paper just printed off by the Geologists' 
Association. This ~[S. is valuable, for it shows that Mr. Thompson, 
from his study of the Northamptonshire Upper Lias, finds it necessary 
to increase the number of zones, a process that I was contemplating 
for this paper from a consideration of the records of the Yorkshire 
strata. 

' 5[onogr. Inf. 0oi. Amain' Suppl. pl. ifi, figs. 1-3. 
2 Mr. Thompson has do~e this since these words were penned, see ]~ter in 

$his page. 
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The following Tableshows Mr. Thompson's results, summarized 
and compared with details of Yorkshire and Gloucestershire strata, 
while  at  the  side is placed the  zonal classification which appears to 
be fiecessary for future  work  : - -  

TABLE V.~CoMPARISON OF ~OARCIAN ~)EPOSITS. 

Glouces ter -  
shire  

genera l i zed .  

1Vorthamptonshire ,  
f r o m  Mr. B e e b y  

T h o m p s o n ' s  MS. ,  
s u m m a r i z e d .  

Y o r k s h i r e ,  
b a s e d  o n  
S i m p s o n  

(& see  Tab le  
I V ,  p. 84) .  

Zona l  o r  
h e m e r a l  

t erlns. 

~ i l l i  beds, or lower 
part of Cortes- 

wold Sands. 

The bifrons 

o r  

communis 

beds. 

Upper Leda.ovum or 
lilli  beds. 

The  f a l e f e r ,  
or se~en t inus ,  

o r  

fish-and- 

lilli. 

Y 
i Oyster Bed. 

Middle Leda-ovum The lower part 
Beds. 

.~ ~ , only of 
~ ~. " braunianum.  

Lower Leda .ovum [ Simpsou's 
l ~  Beds. 

I Division 1. 

Untbssiliferous beds [ 
or f i bu la tum zone. ] f ibu la tum.  

z, . Communls bed 
~. ~.~ or subcarinatum subcarinatum.  

~ zone. 
~3 3 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Division 2. / 

l Division 3. ~" ova gum." 

I 

Division 4 with I 
_4. ' m,atus.' | 

| 

~" ": " Divisions 5 & 6. fa lc i ferum.  ~ f ~  bess. ~ ~" A.  m~tlffravius. 

Fish-beds or Division 7 with exaratum.  
insect beds. la~escens zone. A.  exaratus.  

The Lepteena 
Beds. Paper Shale. Division 8 with tenuieostatum.  

_4. tenuieostatus. 

aeutum layer ~ Top of Ironstone 
on top of aeutum zone. " aeutum. 
Marlstone. Series, if present. 
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From the foregoing Table i t  will be seen that  Mr. Thompson finds 
the greatest development (ill the way of faunal change) of Upper 
Lias, in Northamptonshire, to be in the strata once called bifrons 
or comm~enis beds. ]:[ere he makes five divisions, and names three 
z ones--braunianum, fibulatum, subcarinatum. There is good reasol~ 
to suppose tha t  all these zones could be detected in Yorkshire ; only 
that  they are more obscure from paucity of sediment. But in York- 
shire Simpson's Divisions 2, 3, & 4 (some 50 feet of strata) appear 
to be a development not  found in ;Northamptonshire ; for this series 
I was proposing a zonal name, and Ammonites ' ovatus' will have 
to do duty temporarily, though the identification is incorrect (see 
above, p. 85). 

Below the 'ovatus'  bed of Yorkshire is the mulgravius bed, and 
below this again the Je t  Rock series With A.  exaratus, etc. I t  is 
evident from the Yorkshire s t rata  tha t  there are two zones, and I 
was preparing to name them in this paper. I find tha t  Mr. Thomp- 
son, from his study of file Northamptonshire strata,  has reached 
the same conclusion independently, and has named the lower zoRe 
latescens zone. I hesitate to adopt th i s :  a study o[' Yorkshire 
types throws much doubt on identifications of Am~wnites latescens, 
and on its horizon; while of A. e.varatus the type is definitely 
known, and so too its bed. 

Below the e.:caratum zone (Jet  Rock) of Yorkshire is the deposit 
known as the 'Grey  Shales ' ,  or a~nulatus zone of Tate & Blake. 
As the species is not A. annulatus, but is A.  tenuicostat~ts, Young & 
Bird, a change of name is desirable. Below the latescens zone of  
Northamptonshire is ~ small deposit of paper-shale ; and below the 
equivalent of the e~va~'atu~n zone of Gloueesf, ershire is the deposit 
called the Lept~ena Beds, which are certainly above the acutum 
layer. The suggestion may, then, be made that  the Lepteena Beds 
of Gloucestershire and the South-West of England are of about the 
same date as the te~dcostatum zone of Yorkshire, and that  this 
zone is later in date than the acutum zone or Transition Bed of 
the Midlands. I t  may be admitted that  this is at present only a 
suggestion based on stratigraphical evidence, and tha t  the faunal 
evidence is mainly nega t ive- - tha t  ~s to say, that  the fossils of the 
cwut~m zone and of the tenuicostatum zone are different, implying 
that  the zones are sequential, not contemporaneous. So here is a 
working hypothesis :  to prove or disprove it  further evidence is 
required. 

(c) M i g r a t i o n  of  Areas  of  M a x i m u m  Depos i t .  

The migration from north to south of the area of maximum 
development of the Toarcian strata in England is an interesting 
phenomenon. I t  seems to be a regular progress from earliest beds 
nl the north to latest beds in the south;  but, no doubt, fur ther  
knowledge will show some irregularity. Present results are given 
in the accompanying Table (VI, p. 88) : - -  
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TABL1~: V I . ~ I I G R A T I O N  ~ F JklIEAS OF DEVELOPMENT IN TIlE TOARCIAN. 

A p p r o x i m a t e  
Zones. L o c a l i t i e s .  d e v e l o p m e n t .  

P ' c e l .  

[ moorei . . . . . . . . .  200 
.6,, ] l)umorlieria . ! South Dorset ........................... 

"i dispansum ... ~ Mid and N'orth Somerset 1001 
o l st mwlcmanni . ~ - . . . . . . . . . . . .  

~ *t~'iatulus . . . }  
variahiIi.~ ... South Cotteswolds ..................... 24~) 
lilli . . . . . . . . . . . .  
braun, i(,tu,n �9 I 

.~ fibulalu,J~ . . . . . .  i~ ~qorthamptonshire ..................... 150" 
~ubcarinatum. 
o o a ~ l t T I $  . . . . . . . . .  

./'~dci.l'ertt,,~ / Yorkshire .............................. 160 
(?X(tF(t/lt ttl . . . . . .  f 

- l e n u i c , , m / a l a , , ~ .  J 
Total ............... _~50 

Owing to this migration of area of maximum deposit, it, happens 
that  the strata of the Toarcian in any one English locality do not 
exceed much over 250 feet in thiekness, and are often far less ; yet 
the amount of work d o n e  in deposition during that time is equal 
to 850 feet or more. 

Though the Toarcian is now divided into fourteen zones, these 
zones can hardly be called minute divisions, when some of them 
develop thicknesses of 100 or more feet each and maintain these for 
many miles. 

Since the Toareian thus contains so many zones, it is often 
necessary to speak of the earlier of these zones as distinct from 
the later, or vice versa, and as the circumlocutory phrases pre- 
st~'iatulus Toarcian, st~'iatulus and pos t - s t r ia tu la s  Toarcian are very 
awkward, it is now suggested that  the former be called Whitbian 
and the latter Yeovilian. The Whitbian would contain the zones 
tenuicostet tam to vari~,bilis inclusive, all of which are more or less 
finely developed on the Yorkshire coast in the neighbourhood of 
Whitby ; while the Yeovilian would contain the zones s t , ' ia tuh tm 
to moorei inclusive, and certain of these are remarkably developed 
in the Somerset-Dorset district. 

The special faunal feature of the Whitbian ~s the development of 
the Lias p l a n u l a t i  (Dactylioida2: Hyatt)  which are very numerous 
in most of the zones; while the feature of the Yeovilian is the 
absence of all Dactylioidoe, but the development of Grammoeeratium, 
of ]:[ammatoceratid~e, and of Dumor t i e r ia .  

The names would mark another d i s t i nc t ion - - the  difference 
between the Cotteswold and other sands in date. Thus, the Cot- 
tcswold Sands being pre-striatulan would be Whitbian ; but the 

Estimate, data uncertain. 
o Average thickness according to Mr. Beeby Thompso~l. 
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Yeovil Sands, the main mass of the :Bridport Sands, and the Midford 
Sands in a strict sense, being pos~-striatulan would be, therefore, 
Yeovilian. Owing to a non-sequence in the Yeovil district, the 
finish of the Yeovil Sands coincides with the end of the Yeovilian, 
which makes the name appropriate ; but, there being a due sequence 
in the :Bridporb area, the upper part of the ]~ridport Sands is later 
than Yeovilian : it is Aalenian. 

u  St~M~AnY. 

(1) Descriptions are given of certain strat, a (Lower :Bathonian 
~o Pliensbachian) on the Dorset coast--Chideock and ]~urton 
:Bradstock. 

(2) Comparison is made with similar st, rata inland--with a 
summary of beds at Stoke Knap ; with certain ~orth Dorset strata ; 
and with Toarcian beds of Yorkshire and ~orthamptonshire. 

(3) The strata described are classified according to what may be 
called the multizona] or polyhemeral system--in the main, according 
to the scheme introduced for these strata in 18931; but fnrther 
divisions due to other investigators and to myself are dealt with. 

(4) The strata described are arranged among thirty-six zonal 
(hemeral) divisions--a greater number of divisions than Oppel 
used in 1856 for all the Jurassic rocks, of which these beds form 
but a small part. 

(5) The Upper Lias part of the Junction Bed of Down Cliffs, 
~Jhideock (Lower or pre-striatulus Toarcian), is a very condensed, 
imperfect epitome in 20 inches of about 180 feet of strata on the 
Yorkshire coast, and of very much more when allowing for gaps. 

(6) Between the bif'~'ons layer and the striatul~s layer of the 
Junction Bed there is occasionally a 2-inch layer which is all that 
represents some 250 feet of deposit in the Cotteswo]ds~so that 
about 2 feet of Junction :Bed was formed while a thickness of some 
550 feet was being deposited elsewhere. 

(7) The Upper Toarcian Onoorei-Dumo~'tierice hemerm) makes a 
great  showing at Burton :Bradstock and Down Cliffs as the ])own 
Cliffs Clay and :Bridport Sands (pars), the greatest thickness of 
rocks of these dates in the kingdom. 

(8) The sequence of aa!ensis strata above moo~ei beds is demon- 
strafed at Chideock Quarry Hill, in the upper part of the Bridport 
Sands. 

(9) The Inferior Oolite (Aalenian, Bajocian, Bathonian, pars) 
strata of Burton and Chideock are not counterparts of one another : 
they supplement each other to a certain extent;  both are in- 
complete and much epitomized representations of thicker deposits 
elsewhere. 

(10) Mr. :Beeby Thompson's zonal scheme for the Upper Lias is 
considered, and a table of Upper Lias zones for future work is 
presented. 

[-For the Discussion, see p. 109.~ 

i Quark Journ. Geol. Soc. vo]. xlix, p. 48l. 


