Outcrop of the Ludlow Series in mid Wales and the Wesh Borderland.
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See: 'Ludlow Anticline' for a map of the type area.
Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'.



LUDFORDIAN STAGE

Sunnyhill — vertical section
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Shaleria ornatella
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Appearance of
S. ornatella
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of Upper
Leintwardine
Formation

Sphaerirhynchia
wilsoni
Association

Mesopholido-
strophia
laevigata
Association

GRAPTOLITES

leintwardinensis
Biozone

Saetograptus leintwardinensis

leintwardinensis
(C9, C17, C18, C23-C26, C29)

CONODONTS

~—LAD Kockelella variabilis
(cn)

Faunas from Upper Bringewood
and lowest metre of Lower

Leintwardine formations
dominated by Ozarkodina
confluens, Ozarkodina excavata
and Panderodus

CHITINOZOA

Highest chitinozoa
[+ c. 25 m above
base of Lower
Leintwardine
Formation (C 25)

Biozone 10
(base at loc. C16)

Biozone 9
(base immediately
below base of Lower
Leintwardine
Formation)

C1 - C31: locality numbers. Extensions to the right of the column indicate the position
and stratigraphical extent of strata exposed at each locality.

B: bentonite

OSTRACODES

Neobeyrichia lauensis|
recorded from Upper
Leintwardine
Formation

See: "The type Ludlow Series: Sunnyhill Quarry and adjacent section' for information on lithostratigraphy,
biostratigraphy and other aspects of stratigraphy.
'Ludlow Anticline' for the location of the section.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'
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The type Ludlow Series: Holostratigraphical chart
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Select any event number for a comment on that event.
See: 'The type Ludlow Series: Holostratigraphy'.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'.
(Author : SGM)



Distribution of chitinozoa in the Ludlow Series - 1

Ranges from Sutherland (1994)

Ranges from Verniers et al. (1995)

Conochitina cf. proboscifera f. truncata
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Ranges of chitinozoa in the type Ludlow Series (Biozones 1 - 12; Sutherland 1994) and global ranges depicted by Verniers et al. (1995).

References:

Sutherland, S. J. E. 1994. Ludlow chitinozoans from the type area and adjacent regions. Palaeontographical Society Monograph. London, 1 - 104,

pls 1-18 (publ. No.594, part of vol. 148 for 1994).

Verniers, J., Nestor, V., Paris, F., Dufka, P., Sutherland, S. & Van Grootel, G. 1995. A global Chitinozoa biozonation for the Silurian.
Geological Magazine, 132, 651 - 666.

See: The type Ludlow Series: Biostratigraphy - chitinozoa.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'.
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Distribution of chitinozoa in the Ludlow Series - 2
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Ranges of chitinozoa in the type Ludlow Series (Biozones 1 - 12; Sutherland 1994) and global ranges depicted by Verniers et al. (1995).

References:

Sutherland, S. J. E.1994. Ludlow chitinozoans from the type area and adjacent regions. Palacontographical Society Monograph. London, 1 - 104,
pls 1 -18 (publ. No.594, part of vol. 148 for 1994).

Verniers, J., Nestor, V., Paris, F., Dufka, P., Sutherland, S. & Van Grootel, G. 1995. A global Chitinozoa biozonation for the Silurian.
Geological Magazine, 132, 651 - 666.

See: The type Ludlow Series: Biostratigraphy - chitinozoa.
Return to "The Ludlow Series (Upper Silurian) of the type area - introductory page'.
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Distribution of upper Gorstian (lower Ludlow) shelly faunal associations in the Welsh Borderland.

M. laevigata % (I;ld?(l(r)(;’:)s

Association
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Source: Watkins, R. & Aithie, C.J. 1980. Carbonate shelf environments and faunal communities in the
Upper Bringewood Beds of the British Silurian. Palaeogeography, Palaeoclimatology, Palaeoecology,
29, 341-368.

See: The type Ludlow Series: Biostratigraphy - shelly faunas.
Stratigraphical relationships of shelly faunal associations.
The succession of Ludlow shelly faunas.
Mesopholidostrophia laevigata Association - occurrence.
Atrypa recticularis - coral Association - occurrence.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'. (Author : SGM)



The type Ludlow Series: Ludlow Anticline
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Downton Group / Public roads

Whitcliffe formations — — — Forestry tracks

Leintwardine formations Fio Angle of dip

Bringewood formations _—" Fault

Elton formations __—" Geological boundary

Much Wenlock Limestone Formation /_/ Excave_lted sections described
by White and Lawson, 1978

Outcrops of Ludlow strata in the Ludlow Anticline, WSW of Ludlow, showing the locations of important sections.

Source: Lawson, J.D. & White, D.E. 1989. The Ludlow Series in the Ludlow area. /n Holland,C.H. & Bassett,
M.G. (eds) A global standard for the Silurian System. National Museum of Wales, Geological Series
No.9, Cardiff. 73-90.

See: Deer Park Road, Goggin Road, Pitch Coppice Quarry, Sunnyhill Quarry and adjacent section,
The Whitcliffe, Whitcliffe Road, Lithostratigraphy.
See also 'Outcrop of the Ludlow Series in mid Wales and the Welsh Borderland' for the location
of the Ludlow Anticline.

Return to "The Ludlow Series (Upper Silurian) of the type area - introductory page'. (Author : SGM)



Deer Park Road - map
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Map of the Deer Park Road section in the Ludlow type area, showing outcrops of formations and locality numbers.

Source: White, D.E. & Lawson, J.D. 1978. The stratigraphy of new sections in the Ludlow series of the type area, Ludlow, Salop, England. Report of the
Institute of Geological Sciences, No. 78/30, 1-10.

See : 'The type Ludlow Series: Deer Park Road'for information regarding lithostratigraphy and biostratigraphy.
'Ludlow Anticline' for the location of the section.

Return to "The Ludlow Series (Upper Silurian) of the type area - introductory page'. (Author : SGM)



LUDFORDIAN STAGE

Deer Park Road - vertical section
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SHELLY FAUNA

Protochonetes ludloviensis
Association (B39)

Shaleria ornatella
Association

Appearance of S. ornatella
Association at, or slightly below
base of Upper Leintwardine
Formation

Sphaerirhynchia wilsoni
Association

Lowest fauna assigned to the
Sphaerirhynchia wilsoni
Association (B21)
Highest faunas assigned to the
Mesopholidostrophia laevigata
Association (B12-20)

Mesopholidostrophia
laevigata
Association

[Kirkidium knightii Association ?
(B8)]

Mesopholidostrophia
laevigata
Association
B1-B46 :

GRAPTOLITES

leintwardinensis Biozone
Saetograptus leintwardinensis
leintwardinensis (B27, B30, B31,
B32, B33, B34, B35, B36)

locality numbers. Extensions to the right

of the column indicate the position and
stratigraphical extent of strata exposed at

each locality.

B: bentonite

CHITINOZOA

Highest chitinozoa in section,
~—c. 2.6m above base of Upper
Bringewood Formation (B9-10)

Biozone 8
(base 2.5 m below top of
Lower Bringewood Formation)

Biozone 7
(base 25 m below top of
Lower Bringewood Formation)

See : 'The type Ludlow Series: Deer Park Road' for information on lithostratigraphy, biostratigraphy
and other aspects of stratigraphy.
'‘Ludlow Anticline' for the location of the section.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'.

(Author : SGM)

OSTRACODES

Neobeyrichia
lauensis (B38)




Goggin Road - map
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. — Uncertain
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A1-32 Combined locality

and collection numbers
of White & Lawson (1978)

~ Dip in degrees

2716

Map of the Goggin Road section in
the Ludlow type area, showing outcrops
of formations and locality numbers.

Sources: White, D. E. & Lawson, J. D. 1978.
The stratigraphy of new sections in the
Ludlow Series of the type area, Ludlow,
Salop, England. Report of the Institute
of Geological Sciences, No 78/30, 1-10.

See: "The type Ludlow Series: Goggin Road'
for information regarding
lithostratigraphy and biostratigraphy.
'Ludlow Anticline' for the location of
the section.

Return to 'Ludlow Series (Upper Silurian)
of the type area - introductory page'.

(Author : SGM)



GORSTIAN STAGE

Goggin Road - vertical section
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T F ti
EE'D(ES A27 tumescens/incipiens ormation)
Biozone
FORMATION 140 A28 (A24,A25,A272,A28) | T T T T T T TT
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. Saetograptus chimaera
g 3 A8 Glassia obovata
B ::‘75 Association (A16 - A18)
B (section 2I of Watkins, 1979 | = [T ——————————
100 — Highest confirmed occurrence of
No exposure (8 m) the G. obovata Association in the
i Goggin Road section
— scanicus Biozone
90 - (locality A15 and above)
I’;/ILl'Il?(I)Dll\IE No exposure (10.5 m)
FORMATION 7 Biozone 3
(base of zone at about
] A4 base of A10)
5b A1
° g A12 [nilssoni - scanicus zonal
boundary between A7 and A15]
No exposure (c.3 m)
AN
0 A10
-1 No exposure (7 m)
A9
B — As
A7 nilssoni Biozone (A7)
i Saetograptus varians varians
Spinograptus spinosus
50 —
No exposure (29.75 m)
40 —|
Biozone 2
30 — (base of zone at about
base of A1)
R A6 Glassia obovata Association
B
20 —
LOWER
ELTON -
FORMATION No exposure (14 m)
10 —
g A5
4
; &
Base of B A2 Glassia obovata Association
1= Ludlow Series 0 A1 @a,A2 L ____
| according to
| White & Lawson (1978) 4 A1 - A32: locality numbers. Extensions to the right of the column indicate the position
: and stratigraphical extent of strata exposed at each locality.
| 10 B: bentonite F: fault
| . . . . . .
| Base of See : 'The type Ludlow Series: Goggin Road' for information on lithostratigraphy,
' Ludlow Series———— biostratigraphy and other aspects of stratigraphy.
according to . d. . .
Sutherland (1994) 'Ludlow Anticline' for the location of the section.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'.
(Author : SGM)



Pitch Coppice Quarry — vertical section
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PC1 - PC13 : Chitinozoa samples

(Sutherland 1994)

na sp. aff. elegans

ina pachycephala

ina cf. proboscifera truncata
ina rudda

inasp. A

ina sp.

Ancyrochitina cf. pachyderma
Ancyrochitina sp. A
it

? Neodiversograptus nilssoni
Ancyrochitina sp.

? Saetograptus (C.) varians
CHITINOZOA
Ancyrochitina gogginensis
Rhabdochitina conocephala

Bursachitina sp. A

GRAPTOLITES
Conoch
Conochii
Conochii
Conochii
Conochii
Conoch

brachiopods

GRAPTOLITES

nilssoni
Biozone

no
graptolites
recorded

CONODONTS

sparse
conodonts,
including
Ozarkodina
excavata
and
Panderodus
equicostatus

See: 'The type Ludlow Series: Pitch Coppice Quarry' for information on lithostratigraphy, biostratigraphy

and other aspects of stratigraphy.
'Ludlow Anticline' for the location of the section.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'.
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Sunnyhill - map
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9
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Map of the section between Sunnyhill Quarry and Overton Quarry in the Ludlow type area, showing outcrops of formations and locality numbers.

Source: White, D.E. & Lawson, J.D. 1978. The stratigraphy of new sections in the Ludlow series of the type area, Ludlow, Salop, England.
Report of the Institute of Geological Sciences, No. 78/30, 1-10.

See: 'The type Ludlow Series: Sunnyhill Quarry and adjacent section' for information regarding lithostratigraphy and biostratigraphy.
'Ludlow Anticline' for the location of the section.

Return to'The Ludlow Series (Upper Silurian) of the type area - introductory page'. (Author : SGM)



Stratigraphical relationships of shelly faunal associations in the Ludlow Series of the Welsh Borderland

Upper Whitcliffe Formation

Lower Whitcliffe Formation

Upper Leintwardine Formation

Lower Leintwardine Formation

Upper Bringewood Formation

Lower Bringewood Formation

Upper Elton Formation

Middle Elton Formation

Lower Elton Formation

S. wilsoni Association
(lower phase)

Mesopholidostrophia laevigata

Association LBF
benthic fauna
rare or _— transitional fauna
absent T——
m
-
. o
Glassia obovata >
Association J
o
3
Q
=3
o
=

Source: Watkins, R. 1979. Benthic community organization in the Ludlow Series of the Welsh Borderland.
Bulletin of the British Museum (Natural History), Geology, 31, 175-280.

See:

The type Ludlow Series: Biostratigraphy - shelly faunas.

The succession of Ludlow shelly faunas.
Synchroneity of Ludlow shelly faunas.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'.
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Sunnyhill Quarry - profile
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(Sutherland 1994)

SH1 - SH22 : Chitinozoa samples

See: 'The type Ludlow Series: Sunnyhill Quarry and adjacent section' for further information.

(Author : SGM)

1

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'.



The Whitcliffe — vertical section

| PRIDOLI
| SERIES

LUDLOW SERIES

DOWNTON ™
CASTLE ISee_ )
SANDSTONE FM. F\{Vhltchffe
oad -
vertical
— section'
80 for details
50 —
UPPER
WHITCLIFFE
FORMATION
40—
30 See
'stratotype’
for details
LOWER 20—
WHITCLIFFE
FORMATION
10—
See
'stratotype’
for details
UPPER
LEINTWARDINE
FORMATION
See
LOWER 'stratotype’
LOWER for details
LEINTWARDINE
FORMATION

SHELLY FAUNAS, GRAPTOLITES
Protochonetes
ludloviensis
Association
No graptolites
recorded from
Lower Whitcliffe
or Upper
Whitcliffe
formations
Shaleria leintwardinensis
ornatella Biozone
Association (highest graptolites

below top of

Upper Leintwardine
Formation.

See stratotype)

Base of S. ornatella
Associationc.2 m
below base of
Upper Leintwardine
Formation on
The Whitcliffe

CHITINOZOA CONODONTS OSTRACODES
Frostiella
I+ Ozarkodina\ Coryssognathus dubius Calcaribeyrichia
cf. crispa and Ozarkodina snajdri torosa
dominant.
Ozarkodina confluens.
Ozarkodina excavata less
common than at lower
level. Panderodus serratus
absent
Coryssognathus dubius dominant
Ozarkodina excavata common.
Ozarkodina confluens and Panderodus
serratus present
Faunas from top
Ozarkodina 3 m of Lower
wimani Whitcliffe Fm. and
lowest 5 m of
<Highest Uppz?rWhithiffe Fm.
chitinozoa ‘éom'k”ac;‘?d by < Calcaribeyrichia
(Biozone 12) . zarkoaina ~ torosa
2.4m above base | OZ2rkodina excavata.
of Upper Whitcliffe 4_|vowmam Cor)fssognathus
Formation -1 _| dubius common.
eoste/qhqmens: Ozarkodina
O. snajdri confluens,
Panderodus serratus|
present
Biozone 12

(Base 0.46 m below
base of Lower
Whitcliffe Fm.)

(Base of Biozone 11
c. 0.6 m below
base of Upper

Leintwardine Fm.)

(=philipi Biozone)

Leintwardine Fm. Ozarkodina confluens|
Ozarkodina excavata, Panderodus
unicostatus and Coryssognathus
dubius common. Decoriconus sp.,
Pelekysgnathus dubius and

Oulodus sp. present.

}Rich fauna from top 1.5 m of Upper

See : 'The type Ludlow Series: The Whitcliffe' for information on lithostratigraphy, biostratigraphy
and other aspects of stratigraphy.
'‘Ludlow Anticline' for the location of the section.
See also "The type Ludlow Series: Whitcliffe Road'.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'

(Author : SGM)



Stratotype for the base of the Upper Leintwardine Formation

UPPER
LEINTWARDINE
FORMATION

I

LOWER
LEINTWARDINE
FORMATION

Faunal data from Holland et al. (1963) and Sutherland (1994).

w4

W1

I

W1 -W4: Chitinozoa samples

(Sutherland 1994)

BRACHIOPODS
Aegiria grayi

Calpichitina (C.) sp. aff. hemsiensis
Eisenackitina intermedia

Microsphaeridiorhynchus nucula
Eisenackitina sp.

Shaleria ornatella

BIVALVES
Saetograptus leintwardinensis

Goniophora cymbaeformis
CHITINOZOA

TRILOBITES
Encrinurus stubblefieldi

Atrypa reticularis
Dayia navicula
Leptaena depressa
Lingula lata

Fuchsella amygdalina
Calymene puellaris
GRAPTOLITES
Ancyrochitina ancyrea
Ancyrochitina sp.
Calpichitina (C.) gregaria
Gotlandochitina villosa

SHELLY FAUNA

Shaleria
ornatella
Association

base of
association
c.2 m below
base of Upper
Leintwardine
Formation

See: 'The type Ludlow Series: The Whitcliffe' for information on lithostratigraphy,

biostratigraphy and for references.
"The Whitcliffe-map' for the location of the section.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'.

GRAPTOLITES

leintwardinensis
Biozone

CHITINOZOA

Biozone 11

Biozone 10

(Author : SGM)



Stratotype for the base of the Lower Whitcliffe Formation

SHELLY FAUNA GRAPTOLITES CHITINOZOA CONODONTS
LOWER 1
WHITCLIFFE Protochonetes
FORMATION ludloviensis
* oo Association
" Egg |
G 77
—— - W25 .o .. | - ——— — — — — Biozone 12
F | ] (philipi
E — Biozone) Rich conodont faunas from
UPPER D W21 | Y | upper 1.5m of Upper
LEINTWARDINE Leintwardine Formation,
FORMATION dominated by
—1m W20 . I Shaleria leintwardinensis | _ _ _ _ _| Coryssognathus dubius
ornatella Biozone Ozarkodina confluens,
< W LAl . Association (highest record of Ozarkadina excavata,
S.cf.leintwardinensis Panderodus unicostatus,
W 18 from Bed C). with Decoriconus sp.,
B 7J Biozone 11 Oulodus sp. and )
- o o Pelekysgnathus dubius
[ o o o
A o o o
o = =3
- o
s o o
o o
=0 \

W 18 - W26 : Chitinozoa samples
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Faunal data from Holland et al. (1963) and Sutherland (1994)

See: 'The type Ludlow Series: The Whitcliffe' for information on lithostratigraphy, biostratigraphy and references.
"The Whitcliffe - map' for the location of the section.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'. (Author : SGM)




Stratotype for the base of the Upper Whitcliffe Formation

UPPER
WHITCLIFFE
FORMATION G

F
E
LOWER
WHITCLIFFE D
FORMATION
Cc
B
—1m
A
=0

Highest chitinozoa

2.4m above base of
Upper Whitcliffe ¢ ® ¢ ¢ ¢
Formation (W45)

W40

CHITINOZOA SHELLY FAUNA

W39
W38

W34

Biozone 12
(philipi Biozone)

W32 - W45 : chitinozoa samples
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Faunal data from Sutherland (1994)

Protochonetes
ludloviensis
Association

CONODONTS

Conodonts reported to be abundant
in limestone lenses (Upper Whitcliffe Fm).
Coryssognathus dubius, Ozarkodina
confluens, Ozarkodina excavata,
Panderodus, Pelekysgnathus dubius.

See: 'The type Ludlow Series: The Whitcliffe' for information on lithostratigraphy, biostratigraphy and references.
"The Whitcliffe - map' for the location of the section.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'. (Author : SGM)



The Whitcliffe and Whitcliffe Road - map
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Map of The Whitcliffe and Whitcliffe Road sections, Ludlow.

Source: Siveter, D. J., Owens, R M. & Thomas, A.T. 1989. Silurian field excursions: a geotraverse across Wales and the Welsh Borderland.
National Museum of Wales, Geological Series No.10, Cardiff. 133pp.

See : 'The type Ludlow Series: The Whitcliffe'. "The type Ludlow Series: Whitcliffe Road, Ludlow'.
'Ludlow Anticline' for the location of the sections.

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'. (Author : SGM)



SPORES
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Association

SHELLY FAUNA OSTRACODES

(transported
assemblage)
Protochonetes
ludloviensis
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(Author : SGM)

Return to 'The Ludlow Series (Upper Silurian) of the type area - introductory page'.

1

The type Ludlow Series: Whitcliffe Road, Ludlow' for information on lithostratigraphy, biostratigraphy and other aspects of stratigraphy, including
"The type Ludlow Series: The Whitcliffe-map, vertical section'.

sources of information.
'Ludlow Anticline' for the location of the section.

"

See:



