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F I E L D M E E T I N G S 

North Derbyshire. 2 0 t h t o 2 2 n d M a y , 1966. 

L e a d e r s : I . P . S t evenson , M . S c . a n d M . M i t c h e l l , M . A . 

T h e h e a d q u a r t e r s for t h e m e e t i n g w e r e a t t h e L e e W o o d H o t e l , 
B u x t o n , w h e r e forty-five m e m b e r s a n d fr iends a s s e m b l e d o n F r i d a y 
e v e n i n g , 2 0 t h M a y , t o h e a r a n i n t r o d u c t o r y t a lk b y t h e l eade r s o n 
t h e geo logy of t h e a r e a . 

O n S a t u r d a y , 21st M a y , t h e p a r t y m e t a t t h e L e e W o o d H o t e l 
a n d t r ave l l ed b y p r i v a t e ca r s t o T o p l e y P i k e (103724). H e r e t h i n -
b e d d e d , r a t h e r d a r k l imes tones w i t h i r r e g u l a r lenses of p o r c e l l a n o u s 
l imes tone typ i ca l of t h e S 2 S u b z o n e w e r e e x a m i n e d . T h e b a s e of 
t h e T o p l e y P i k e sect ion yields t h e b r a c h i o p o d Daviesiella in s o m e 
a b u n d a n c e . T h e re la t ions w i t h t h e ove r ly ing G h e e T o r R o c k ( D x ) 
w e r e p o i n t e d ou t , t h e l a t t e r f o r m i n g c rags a b o v e t h e less p r o m i n e n t 
S 2 beds . A s top was m a d e n e a r C a l t o n H i l l to p o i n t o u t t h e fea tures 
d u e t o t h e U p p e r Mi l l e r ' s D a l e L a v a o n b o t h sides of t h e T a d d i n g t o n 
A n t i c l i n e . T h e p a r t y t h e n p r o c e e d e d to R a v e n ' s T o r (150732) to 
see t h e L o w e r Mi l l e r ' s D a l e L a v a a n d ove r ly ing Mi l l e r ' s D a l e Beds , 
t h e l a t t e r f o rming a cliff. M i n o r c h a n n e l l i n g a t t h e b a s e of t h e 
Mi l l e r ' s D a l e Beds w a s seen. Af ter a h a l t n e a r H a r g a t e w a l l (113755) 
t o see fea tures d u e t o l imes tone p a r t i n g s in t h e U p p e r L a v a t h e p a r t y 
c o n t i n u e d to t h e j u n c t i o n of H a y D a l e a n d D a m D a l e (118773). 
H e r e mass ive C h e e T o r R o c k overl ies t h i n - b e d d e d , d a r k e r , S 2 l i m e ­
s tones . A cora l b a n d w i t h Dibunophyllum bourtonense<f> occur s a t t h e 
t o p of t h e d a r k l imes tones a n d also 11 feet b e l o w t h e t o p , i n d i c a t i n g 
t h a t t h e zona l a n d l i tho logica l divis ions a r e n o t q u i t e c o i n c i d e n t . 
S o m e 160 feet of S 2 l imes tones w e r e seen, t h e l o w e r beds b e a r i n g 
Daviesiella sp . a n d w i t h lenses a n d b a n d s of p a l e , p o r c e l l a n o u s l i m e ­
s tone . T o t h e n o r t h of th is sec t ion t h e r e is a l a t e r a l pas sage i n t o 
p a l e , c r ino ida l l imes tones . 

C o n t a c t p h e n o m e n a d u e to a l a r g e do l e r i t e sill w e r e seen n e a r 
D a m s i d e F a r m (116787). T h e l imes tones ove r ly ing t h e sill a r e h e r e 
extens ive ly m a r m o r i z e d a n d also s h o w s o m e sil icification w i t h t h e 
d e v e l o p m e n t of " n o d u l e s " of silica. L u n c h w a s t a k e n a t t h e 
D e v o n s h i r e A r m s a t P e a k Fores t . A t P e r r y D a l e a b r i e f t r ave r se of 
t h e w e s t e r n e n d of t h e a p r o n - r e e f w a s m a d e a n d t h e p r e s e n c e of a 
wal l - l ike mass of a lga l l i m e s t o n e n o t e d . T h e m u c h - q u a r r i e d a r e a 
a r o u n d P e a k D a l e w a s t h e n vis i ted . T h e sec t ion a t D u c h y Q u a r r y 
(094768) s h o w e d t h e u p p e r m o s t h u n d r e d feet of t h e C h e e T o r 
R o c k , f ine -gra ined a n d mass ive w i t h several p o t h o l e d surfaces,. 
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2 4 FIELD MEETINGS 

i nd i ca t ive of b r e a k s in s e d i m e n t a t i o n , a lga l b a n d s a n d t w o m a i n 
ho r i zons w i t h Davidsonina septosa ( respect ive ly s o m e 25 feet a n d 
60 feet f rom t h e t o p ) . A b o v e t h e q u a r r y t h e o u t c r o p of t h e L o w e r 
L a v a , h e r e t h in , w a s p o i n t e d o u t a n d t h e ove r ly ing fossiliferous b e d s 
a t t h e base of t h e Mi l l e r ' s D a l e Beds e x a m i n e d . Sect ions in several 
q u a r r i e s h e r e a b o u t s h a v e y i e lded a r i ch D x c o r a l - b r a c h i o p o d f auna , 
s o m e of w h i c h w a s seen. H i g h e r ho r i zons in t h e Mi l l e r ' s D a l e Beds 
w e r e t h e n e x a m i n e d in H o l d e r n e s s Q u a r r y [083782). T h e s e in­
c l u d e d t h e D o v e Holes Tuff, s o m e six feet th ick res t ing o n a p o t h o l e d 
surface of l imes tone . I n t h e n e a r b y sect ion n o r t h of t h e Bul l R i n g 
t h e L o w e r Girvanella B a n d (basal D 2 ) was seen, r es t ing on T>v A b o u t 
t w e n t y feet h i g h e r Saccaminopsis w a s found in s o m e a b u n d a n c e . T h e 
n o r t h e r n e n d of t h e sect ion (079786) s h o w e d a reef-knoll of c r ino ida l 
l imes tone , s o m e fifty feet u p in D 2 . 

T h e d a y c o n c l u d e d w i t h a visit to Messrs . H u g h e s Bro the r s ' 
W a t e r s w a l l o w s Q u a r r y to e x a m i n e t h e sec t ion in a l a rge do l e r i t e 
sill. T h e i r r e g u l a r base of this h a d b e e n r e a c h e d in p laces a n d s o m e 
a l t e r e d ves icu la r l a v a was p re sen t b e t w e e n t h e sill a n d t h e u n d e r ­
ly ing l imes tone . 

O n S u n d a y , 2 2 n d M a y , t h e first s top was a t a r o a d s i d e q u a r r y 
(1 12816) oppos i t e E l d o n Hi l l t o see l imes tones of back - r ee f facies. 
T h e p a r t y t h e n vis i ted W i n d y K n o l l Q u a r r y (126830) to see D t 

l imes tones w i t h N e p t u n e a n dykes of D 2 o r P 2 a g e a n d t h e wel l -
k n o w n e l a t e r i t e depos i t . T h e cave a t th i s local i ty was also seen a n d 
t h e u n c o n f o r m a b l e r e l a t i onsh ip of t h e E d a l e Sha les to t h e l imes tone 
d e m o n s t r a t e d . 

A t T r e a k Cliff t h e wal l - l ike a lga l reef o n t h e cres t of t h e hi l l 
(134830) w a s e x a m i n e d a n d collect ions m a d e f rom t h e h i g h l y 
fossiliferous fore-reef l imes tones . Masses of p u r p l e fluorite ("Blue 
J o h n " ) w e r e seen i n a n o ld o p e n w o r k i n g n e a r t h e T r e a k Cliff 
C a v e r n . O w i n g to t h e good offices of D r . T . D . F o r d t h e p a r t y p a i d 
a sho r t b u t i n t e re s t ing visit t o t h e l a t t e r a n d D r . F o r d desc r ibed t h e 
geo logy of t h e c a v e r n . T h e n e x t h a l t was m a d e a t t h e foot of t h e 
W i n n a t s w h e r e a typ ica l e x p o s u r e (140827) o f Beach Beds (rolled-
shell l imestones) ove r ly ing t h e a p r o n - r e e f w a s seen. F a r t h e r sou th ­
eas t t h e site of t h e Speedwe l l V e n t was p o i n t e d o u t a n d a n exposu re 
of its a g g l o m e r a t e (143825) e x a m i n e d . 

T h e m a i n features of t h e w e l l - k n o w n P i n D a l e sect ion w e r e 
d e m o n s t r a t e d f rom a d i s t ance . H e r e D 2 l imes tones , d a r k a t t h e 
base a n d w i t h t h e L o w e r Girvanella B a n d , over l ie p a l e D1 l imestones . 
T h e l a t t e r a n d also t h e lowest p a r t of D 2 c a n b e seen to pass l a t e ra l ly 
i n t o a p r o n - r e e f l imes tones w h i c h h a v e y ie lded a P l b f a u n a in t he i r 
u p p e r m o s t p a r t . T y p i c a l o p e n work ings o n D i r t l o w R a k e w e r e also 
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seen a n d t h e d e v e l o p m e n t of silica b locks ( cons ide red to b e d u e to 
t h e w e a t h e r i n g of a preferential ly-si l icif ied b e d ) a d j a c e n t t o t h e v e i n 
p o i n t e d ou t . 

L u n c h was t a k e n a t t h e S h o u l d e r of M u t t o n I n n , B r a d w e l l . 
After l u n c h t h e P r e s i d e n t ca l led u p o n D r . T . D . F o r d t o p r o p o s e a 
vo te of t h a n k s to t h e l e a d e r s ; t h e response of t h e m e m b e r s was b o t h 
w a r m a n d a p p r e c i a t i v e . T h e r e m a i n d e r of t h e d a y w a s s p e n t 
e x a m i n i n g t h e sect ion i n B r a d w e l l D a l e . H e r e h i g h D 2 l imes tones 
w i t h t h e Orionastraea B a n d a r e o v e r l a i n b y a l a rge flat-reef d e v e l o p e d 
in t h e E y a m L imes tones ( P 2 ) . A s t r o n g u n c o n f o r m i t y deve lops a t 
t h e b a s e of t h e l a t t e r a t t h e n o r t h e r n e n d of t h e sect ion, c u t t i n g o u t 
a t least t h i r t y feet of beds i n c l u d i n g t h e Orionastraea B a n d . 

Stainmore and Kirkby Stephen. 8 t h t o 10th J u l y , 1966. 

L e a d e r s : I . C . Burgess , B.Sc. a n d B . O w e n s , B . S c , P h . D . 

T h e h e a d q u a r t e r s of t h e m e e t i n g w e r e a t t h e G a r b r i d g e H o t e l , 
A p p l e b y , w h e r e t h i r t y - t w o m e m b e r s a n d fr iends a s semb led o n t h e 
e v e n i n g of F r i d a y , 8 t h J u l y , to h e a r a sho r t i n t r o d u c t o r y t a lk b y t h e 
l eade r s o n t h e geo logy of t h e a r e a . 

O n S a t u r d a y m o r n i n g , as t h e p a r t y t r a v e l l e d b y p r i v a t e c o a c h 
to Argi l l B r idge (NY' /8253 1280), t h e l eade r s p o i n t e d o u t t h e sa l ien t 
fea tures of t h e P e n n i n e e s c a r p m e n t . T h e p u r p o s e of t h e d a y ' s 
excurs ion was to e x a m i n e t h e M i l l s t o n e G r i t Series a n d C o a l 
M e a s u r e s rocks of t h e S t a i n m o r e ou t l ie r . T h e rocks of t h e Mi l l s t one 
G r i t Series, ove r 1,500 feet th ick , a r e a l m o s t c o n t i n u o u s l y exposed 
in Mouseg i l l Beck. R e c e n t w o r k on t h e f a u n a a n d o n t h e spores 
f rom this s e c t i o n 1 h a s s h o w n t h a t beds of E 1 ? E 2 , R x a n d G1 ages a r e 
presen t , a n d t h e r e is a d d i t i o n a l spo re ev idence to suggest t h e 
p r e s e n c e of R 2 ; n o e v i d e n c e h a s b e e n f o u n d of t h e i n t r a - N a m u r i a n 
u n c o n f o r m i t y fo rmer ly be l i eved t o b e p r e s e n t i n t h e a r e a . A t least 
a t h o u s a n d feet of C o a l M e a s u r e s a r e p r e s e n t i n t h e ou t l i e r . T h e 
lower p a r t of t h e s e q u e n c e , u p to t h e Carbonicola pseudorobusta 
" m u s s e l " b a n d , is seen i n b o t h M o u s e g i l l a n d Argi l l b e c k s ; t h e 
u p p e r " p r o d u c t i v e " C o a l M e a s u r e s a r e on ly seen i n Argi l l . 

T h e G r e a t L i m e s t o n e was e x a m i n e d a t t h e j u n c t i o n of Argi l l 
a n d Mouseg i l l becks , w h e r e i t shows t h e effects of t h e s u b - P e r m i a n 
d o l o m i t i z a t i o n w h i c h affects m o s t of t h e l imes tones in t h e ou t l i e r . 
T h e p a r t y t h e n p r o c e e d e d u p Mouseg i l l Beck. T h e L i t t l e L i m e ­
s tone was seen in a smal l c r a g o n t h e n o r t h b a n k of t h e beck , r e s t ing 

1 O W E N S , B . and I . C. BURGESS, 1965. T h e stratigraphy and palynology of 
the U p p e r Carboniferous outlier of Stainmore, Westmorland. Bull. Geol. Surv. 
Gt. Br. N o . 23, 17-44. 
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o n r e d d e n e d sands tones of t h e Coa l Si l ls ; f a r the r u p s t r e a m , t h e 
C r o w , a n d L o w e r a n d U p p e r S tonesda l e l imes tones w e r e also 
e x a m i n e d . T h e U p p e r Fel l t o p L i m e s t o n e crops o u t sou th of S t r ice -
gill F a r m , a n d t h e l eade r s h e r e p o i n t e d o u t t h a t t h e th ick, m e d i u m 
to coa r se -g ra ined s a n d s t o n e u n d e r l y i n g this l imes tone is t h e s a m e as 
t h a t w h i c h c a p s t h e e s c a r p m e n t f rom I r o n B a n d to Black T a w -
t h w a i t e , t w o miles to t h e no r th -eas t , a n d m a y wel l b e t h e s a m e as 
t h a t w h i c h forms t h e s u m m i t of Cross Fe l l . 

T h e m e m b e r s t h e n c o n t i n u e d u p s t r e a m to t h e H i g h W o o d 
M a r i n e Beds, t h e local e q u i v a l e n t of t h e B o t a n y L i m e s t o n e , of h i g h 
E 2 a g e , w h e r e t w e n t y m i n u t e s ' col lec t ing d e m o n s t r a t e d t h e va r i e ty 
( t h o u g h n o t a b u n d a n c e ) of t h e f a u n a of these beds . F r o m t h e r e , t h e 
p a r t y w a l k e d over t h e a l m o s t c o n t i n u o u s sect ion t h r o u g h t h e over ­
ly ing s t r a t a u p t o t h e P e a s a h W o o d L i m e s t o n e . T h e f auna of t h e 
fossiliferous shales a b o v e this 1-foot b e d of l imes tone inc ludes 
Posidonia corrugata ( R . E t h e r i d g e j u n . ) , suggest ing a n E 2 a g e . T h e 
p re sence of t h e H Z o n e has n o t b e e n p r o v e d in t h e out l ie r . 

T h e f a u n a of t h e Mouseg i l l M a r i n e Beds , 70 feet a b o v e t h e 
P e a s a h W o o d L i m e s t o n e , inc ludes Homoceras henkei H . S c h m i d t , of 
basa l R : a g e , a n d s o m e t i m e was s p e n t col lec t ing from these b e d s ; 
gon i a t i t e f r agmen t s w e r e o b t a i n e d f rom t h e lowest m a r i n e shale , as 
wel l as b r a c h i o p o d s a n d l a m e l l i b r a n c h s . S o m e e x c i t e m e n t was 
caused b y t h e d iscovery b y m e m b e r s of a smal l oil seepage a t th is 
local i ty . 

T h e s t r e a m was t h e n followed u p to a smal l b r i d g e 
(NYJ8366 1244) a b o v e w h i c h t h e Swins tone M i d d l e M a r i n e B a n d 
c rops o u t ; this is t h e local e q u i v a l e n t of t h e Gastrioceras cumbriense 
M a r i n e B a n d . T h e f a u n a in this a r e a is r i ch in b r a c h i o p o d s a n d 
l a m e l l i b r a n c h s . G o n i a t i t e s a r e u n c o m m o n , b u t severa l f r agments 
w e r e o b t a i n e d , a n d also o n e p o o r l y p re se rved Gastrioceras, p r o b a b l y 
G. cumbriense Bisat , d i scovered b y D r . G . A . L . J o h n s o n o n t h e n o r t h 
b a n k in a n o d u l e f rom a h o r i z o n t h r e e feet a b o v e t h e base of t h e 
b a n d . 

After l u n c h , t h e p a r t y c o n t i n u e d u p s t r e a m across s t r a t a of 
L o w e r C o a l M e a s u r e s a g e to Swins tone Br idge , w h e r e poor ly 
p r e s e r v e d Carbonicola cf. pseudorobusta T r u e m a n w e r e o b t a i n e d from 
i rons tone n o d u l e s in c r u s h e d shale . F r o m t h e r e , t h e p a r t y s t ruck o u t 
across c o u n t r y to Argi l l Beck, j o i n i n g it n e a r t h e base of t h e Coa l 
M e a s u r e s . After a shor t w a l k u p s t r e a m , over t h e s ame beds as h a d 
b e e n seen i n Mouseg i l l , t h e l eade r s p o i n t e d o u t t h e posi t ion of t h e 
o u t c r o p of t h e C. pseudorobusta " m u s s e l " b a n d prev ious ly n o t e d . 

O l d work ings o n t h e n o r t h b a n k m a r k t h e posi t ion of t w o coals 
h i g h e r in t h e s e q u e n c e . B e t w e e n these is a 2-foot c a n n e l coal w h i c h 
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is exposed in t h e s t r e a m , b u t w h e n t r a c e d u p t h e b a n k , passes 
l a t e ra l ly i n t o r e d a n d w h i t e shale . After s o m e discussion, t h e 
m e m b e r s a g r e e d t h a t this was p r o b a b l y d u e to t h e coa l h a v i n g b e e n 
b u r n e d in situ. 

T h e t o p m o s t 200 feet of t h e L o w e r C o a l M e a s u r e s a r e exposed 
in a c o n t i n u o u s cliff sect ion. Seve ra l coals a r e p r e sen t , a n d t w o 
" m u s s e l " b a n d s . S o m e t i m e w a s s p e n t e x a m i n i n g t h e lower of t hese 
( the Argi l l She l l Bed) a n d in s e a r c h i n g (unsuccessful ly) , in a sma l l 
gu l ley o n t h e s o u t h b a n k , for spec imens of Lingula a r o u n d t h e 
p r o b a b l e pos i t ion of t h e mid-modiolaris M a r i n e B a n d , u n d e r l y i n g t h e 
h i g h e r of t h e " m u s s e l " b a n d s . M i d d l e C o a l M e a s u r e s s t r a t a , i n ­
c l u d i n g a n o t h e r " m u s s e l " b a n d , w e r e seen i n Argi l l Beck b e l o w a n d 
a b o v e G i l l b a n k foo tb r idge . T h e y o u n g e s t s t r a t a p r e s e n t b e l o n g i n g 
to t h e A. similis-A. pulchra Z o n e w e r e fo rmer ly exposed in t h e scar of 
a l ands l ip ( N Y ( 8 4 0 0 1366). R e c e n t m o v e m e n t of this slip h a s 
d e s t r o y e d t h e sect ions , a n d a t t h e t i m e of t h e excu r s ion h a d a l m o s t 
c o m p l e t e l y d a m m e d Arg i l l Beck. Sixty y a r d s a b o v e t h e foo tb r idge , 
m e m b e r s crossed t h e S t a i n m o r e B o u n d a r y F a u l t , w h i c h h e r e t h r o w s 
r e d - s t a i n e d Coa l M e a s u r e s s a n d s t o n e a g a i n s t ye l low s a n d s t o n e s of 
t h e Ca rbon i f e rous L i m e s t o n e Ser ies u n d e r l y i n g t h e Cockleshe l l 
L i m e s t o n e . F a r t h e r u p s t r e a m , a t t h e h o r i z o n of t h e S c a r L i m e s t o n e , 
t h e t i g h t folds w h i c h r u n p a r a l l e l t o t h e B o u n d a r y F a u l t w e r e 
e x a m i n e d . 

T h e p a r t y t h e n w a l k e d across t h e fields t o t h e P u n c h b o w l I n n , 
s t o p p i n g o n t h e w a y to see a sho r t sect ion in C r a g H o u s e Gi l l , w h e r e 
t h e C. pseudorobusta " m u s s e l " b a n d a n d ove r ly ing b e d s ( a t p r e s e n t 
c o n c e a l e d b y a l l u v i u m in Argi l l Beck) w e r e wel l exposed . Af ter t e a 
a t t h e i n n , t h e p a r t y r e t u r n e d b y c o a c h to A p p l e b y . 

O n S u n d a y m o r n i n g t h e m e m b e r s a s s e m b l e d a t T h e S a n d s in 
A p p l e b y , t h e n t r a v e l l e d b y c a r to K i r k b y S t e p h e n . T h e p u r p o s e of 
t h e excurs ion was to e x a m i n e t h e P e r m o - T r i a s s i c sect ions in t h e 
R i v e r E d e n . I n this a r e a , t w o b r o c k r a m s o c c u r in t h e P e r m o -
Tr iass ic s e q u e n c e . T h e lower , of P e n r i t h S a n d s t o n e a g e , infills 
hol lows in t h e p r e - N e w R e d S a n d s t o n e l a n d s c a p e ; t h e u p p e r is a 
n o r t h w a r d - t h i n n i n g w e d g e i n t e r c a l a t e d in t h e St . Bees Sha les . 
B e t w e e n t h e b r o c k r a m s a r e b e d s e q u i v a l e n t i n a g e to t h e H i l t o n 
Series , w h i c h i n c l u d e d o l o m i t i c l i m e s t o n e c o n t a i n i n g fossils of 
U p p e r M a g n e s i a n L i m e s t o n e a g e . 

T h e cars w e r e left i n K i r k b y S t e p h e n , a n d t h e p a r t y w a l k e d 
first t o F r a n k ' s B r idge (NY'/7764 0874) w h e r e P e n r i t h S a n d s t o n e 
w i t h b a n d s of b r o c k r a m is exposed i n t h e r ive r cliff. U n l i k e t h e 
p rev ious d a y t h e m o r n i n g w a s overcas t , a n d a t th i s p o i n t a pe rs i s ten t 
d r i zz le b e g a n , w h i c h was to c o n t i n u e for t h e res t of t h e d a y . T h e 
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m e m b e r s s o u g h t she l te r u n d e r t h e b r i d g e for a sho r t whi le , a n d 
M r . Burgess g a v e a r e s u m e of t h e geology of t h e a r e a . T h e first 
sec t ion t h a t t h e p a r t y e x a m i n e d e x t e n d s some 1,500 feet u p s t r e a m 
f rom F r a n k ' s Br idge , a n d is t h e m o s t c o m p l e t e in t h e a r e a . A b o v e 
t h e P e n r i t h S a n d s t o n e a r e a b o u t 35 feet of poor ly exposed sand­
s tones a n d m u d s t o n e s , fol lowed b y 7 feet of poo r ly fossiliferous 
d o l o m i t i c l imes tone , w h i c h was seen in t h e n o r t h b a n k of t h e r iver . 
T h e o v e r l y i n g St. Bees Sha les a r e a b o u t 70 feet th ick , w i t h t h e 
S t e n k r i t h B r o c k r a m , h e r e 15 feet th ick , n e a r t h e base . T h e shales 
a r e in t u r n s u c c e e d e d b y t h e St . Bees (Bunte r ) S a n d s t o n e . S o m e 
t i m e w a s spen t s ea r ch ing for fossils in t h e l imes tone , a n d several 
poor ly p r e s e r v e d l a m e l l i b r a n c h s w e r e found . 

T h e p a r t y t h e n w a l k e d a l o n g t h e r iver b a n k , first to t h e j u n c t i o n 
w i t h L a d t h w a i t e Beck to e x a m i n e t h e St . Bees S a n d s t o n e , t h e n 
u p s t r e a m t h r o u g h a va l ley c u t i n this s a n d s t o n e to S t e n k r i t h P a r k . 
H e r e a n o t h e r sect ion is exposed , e x t e n d i n g f rom t h e St . Bees to t h e 
P e n r i t h S a n d s t o n e . T h e St . Bees Shales a r e on ly 10 feet thick, whi le 
t h e S t e n k r i t h B r o c k r a m has inc reased in th ickness to over 60 feet 
a n d h a s b e e n extens ively q u a r r i e d for b u i l d i n g s tone. T h e base of 
t h e b r o c k r a m w a s seen 450 feet a b o v e t h e r a i l w a y b r i d g e , s e p a r a t e d 
f rom t h e P e n r i t h S a n d s t o n e B r o c k r a m b y 15 feet of t h i n l y - b e d d e d 
sands tones . M r . Burgess sugges ted t h a t t h e a b s e n c e of t h e " M a g -
nes i an L i m e s t o n e " in this sect ion was d u e to a m i n o r uncon fo rmi ty 
a t t h e base of t h e S t e n k r i t h B r o c k r a m . I n t h e n e x t sect ion, 600 feet 
f a r t h e r u p s t r e a m , t h e sands tones w e r e r e d u c e d to 5 feet in th ickness , 
a n d w e r e c u t o u t a l t o g e t h e r f a r t he r sou th . T h e m e m b e r s t h e n 
w a l k e d to W h a r t o n H a l l , w h e r e l u n c h w a s t a k e n in t h e she l te r of a 
h a y - b a r n . After l u n c h , D r . Brad fo rd p r o p o s e d a w a r m vo te of 
t h a n k s t o M r . Burgess a n d D r . O w e n s ; a n d D r . K e n t took t h e 
o p p o r t u n i t y to offer t h e Socie ty ' s c o n g r a t u l a t i o n s to Professor 
D u n h a m o n his a p p o i n t m e n t as D i r e c t o r of t h e I n s t i t u t e of 
Geo log ica l Sciences . 
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Market Weighton and the Howardian and South Hambleton Hills. 16th t o 
18th S e p t e m b e r , 1966. 

L e a d e r s : P . E . K e n t , D . S c . , F . R . S . , J . W . N e a l e , P h . D . , V e r n o n 
Wi l son , P h . D . 

O n F r i d a y e v e n i n g , 16th S e p t e m b e r , fo r ty- two m e m b e r s a n d 
friends a s semb led for d i n n e r a t L a n g w i t h H a l l , U n i v e r s i t y of York , 
H e s l i n g t o n , t h e h e a d q u a r t e r s for t h e m e e t i n g ; af ter d i n n e r t h e 
l eade r s g a v e a br ie f ou t l i ne of t h e geo logy of t h e a r e a t o b e v is i ted . 

O n S a t u r d a y , 17th S e p t e m b e r , t h e p a r t y left b y c o a c h to s t u d y 
t h e rock sequences t o t h e n o r t h a n d s o u t h of t h e M a r k e t W e i g h t o n 
s t r u c t u r e . After crossing t h e r e l a t ive ly level g lac ia l a n d superf ic ia l 
deposi t s b e t w e e n t h e Y o r k a n d Escr ick m o r a i n e s , t h e f ea tu re f o r m e d 
b y t h e l a t t e r , a n d t h e r e c e n t r o a d c u t t i n g t h r o u g h i t — n o w u n ­
fo r tuna te ly grassed ove r a n d s h o w i n g n o s e c t i o n — w e r e n o t e d a n d 
t h e first s top was m a d e a t t h e p i t n o r t h - e a s t oi H o t h a m cross - roads . 
H e r e , t h e lowest J u r a s s i c rocks in t h e a r e a w e r e seen to consist of 
P r e - p l a n o r b i s l imes tones , w i t h m a n y l a m e l l i b r a n c h s , ove r l a in b y 
shales of t h e P l a n o r b i s a n d of t h e lower p a r t of t h e A n g u l a t a zones . 
T h e r o u t e c o n t i n u e d b y w a y of N o r t h C a v e to S o u t h C a v e , w h e r e 
t h e P r e s i d e n t d e m o n s t r a t e d t h e fo l lowing t e m p o r a r y sec t ion in t h e 
M i d d l e J u r a s s i c H y d r a u l i c L i m e s t o n e : 

Mill Hill, at the south-east corner of main school 
building {9195 3094) 

ft. in. 
Purplish-grey clay .... .... .... .... .... 2 0 
Ironstone rubble with traces of ferruginous (oolitic?) 

limestone .... .... .... .... .... .... 1 6 
Dull purplish clay, blotched with blue .... .... 3 0 
Lighter grey silty clay, ferruginous silt and ironstone, 

irregularly interbedded .... .... .... .... 3 6 
Hydraulic Limestone: 

yel low-weathering, grey, argillaceous l imestone, 
massive or irregularly bedded. Fish tooth 
(Hybodus?), Ostrea sp., Pinna sp., Pleuromya? 
(poorly preserved), echinoid spines, Galeolaria cf. 
socialis .... .... .... .... .... .... 3 3 

Soft calcareous silt ( touched); clayey ground below — 

A l t h o u g h field deb r i s is fairly c o m m o n , sect ions a t th is h o r i z o n a r e 
very r a r e l y seen. 

S o u t h w a r d s f rom S o u t h C a v e t h e las t t r a c e oi t h e f ea tu re m a d e 
by t h e K e l l a w a y s S a n d s t o n e w a s i n d i c a t e d , a n d n e a r E l l o u g h t o n 
S o u t h Q u a r r y a s top w a s m a d e to p o i n t o u t t h e pos i t ion of t h e s t o r m 
b e a c h assoc ia ted w i t h t h e 50-foot level of L a k e H u m b e r , a n d to 
v iew t h e e s c a r p m e n t s of t h e L o w e r L ias a t W h i t t o n a n d of t h e 
L inco ln sh i r e L i m e s t o n e a t W i n t e r i n g h a m o n t h e s o u t h s ide of t h e 
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H u m b e r . A l t h o u g h d r y , t h e w e a t h e r was h a z y a n d t h r o u g h o u t t h e 
d a y d i s t a n t v iews w e r e d i s a p p o i n t i n g . T u r n i n g e a s t w a r d s t h e p a r t y 
n e x t vis i ted t h e b i g q u a r r y a n d open -ca s t w o r k i n g a t M e l t o n 
B o t t o m s . S t a r t i n g in t h e cha lk , t h e p a r t y s aw t h e Black B a n d a t t h e 
t o p of t h e L o w e r C h a l k a n d s o m e of t h e p i n k b a n d s in t h e l a t t e r 
(a cha rac t e r i s t i c f ea tu re of t h e L o w e r C h a l k in Yorksh i re ) before 
pass ing d o w n t o t h e t h i n R e d C h a l k a n d C a r s t o n e a t its base . T h e 
R e d C h a l k y ie lded a cha rac t e r i s t i c f a u n a of Neohibolites minimus, 
t e r e b r a t u l i d s a n d occas iona l l a m e l l i b r a n c h s , b u t n o spec imens of t h e 
cha rac t e r i s t i c C a r s t o n e b r a c h i o p o d s f o u n d r e c e n t l y b y M r . W h i t t a m . 

T h e n a t u r e a n d signif icance of t h e g a p b e t w e e n t h e C r e t a c e o u s 
C a r s t o n e a n d t h e u n d e r l y i n g b l u e U p p e r J u r a s s i c clays w a s 
e x p l a i n e d before p r o c e e d i n g to a n e x a m i n a t i o n of t h e l a t t e r . T h e s e 
clays a r e all of O x f o r d i a n a g e a n d m e m b e r s found t h e cha rac t e r i s t i c 
oyster Gryphaea dilatata a m o n g s t o t h e r fossils. T h e u p p e r p a r t of this 
c l ay yie lds a cha rac t e r i s t i c U p p e r O x f o r d i a n ( A m p t h i l l C lay ) f auna 
a n d rep resen t s t h e local eq u iv a l en t s of t he th ick C o r a l l i a n gri ts a n d 
l imes tones d e v e l o p e d s o m e miles n o r t h of M a r k e t W e i g h t o n . T h e 
e x a c t pos i t ion of t h e b o u n d a r y b e t w e e n these A m p t h i l l C lays a n d 
t h e O x f o r d C l a y of L o w e r O x f o r d i a n a g e h a s n o t so far b e e n 
sat isfactori ly a sce r t a ined . 

F o l l o w i n g discussion a m o n g s t some m e m b e r s of t h e fine sections 
of Q u a t e r n a r y deposi ts i n t h e t o p of t h e sect ion, t h e p a r t y re jo ined 
t h e b u s a n d p r o c e e d e d t h r o u g h S o u t h C a v e , w h e r e a t t e n t i o n w a s 
d r a w n to t h e use m a d e of local s tone i n b u i l d i n g . A t Eastf ield 
Q u a r r y m a t e r i a l t h r o w n o u t of a p i t d u g to p r o v e t h e base of t h e 
O o l i t e w a s in spec ted a n d some idea of t h e n a t u r e of t h e v a r i a b l e 
beds p e n e t r a t e d w a s o b t a i n e d ; t h e full succession of t h e C a v e Oo l i t e 
a n d ove r ly ing W h i t e S a n d s was seen a n d discussed. A t S t a t h e r ' s 
sec t ion bes ide t h e a b a n d o n e d H u l l a n d Barns ley r a i l w a y l ine a n 
a p p a r e n t l y reversed succession s h o w i n g C a v e O o l i t e o n W h i t e S a n d s 
w a s d e m o n s t r a t e d a n d e x p l a i n e d as d u e to ice-raf t ing w h e n t h e o ld 
L a k e H u m b e r p r o b a b l y s tood a t a level o i a b o u t 170 feet O . D . T h e 
p a r t y t h e n w a l k e d a l o n g t h e r a i l w a y to S t a t i o n Q u a r r y , w h e r e t h e 
W h i t e S a n d s w e r e a g a i n seen t o g e t h e r w i t h t h e over ly ing K e l l a w a y s 
S a n d s t o n e , l ong famous for its a m m o n i t e s as wel l as a n a b u n d a n t 
f a u n a of o t h e r i n v e r t e b r a t e s , t o g e t h e r w i t h f r agmen t s of c rocodi le 
b o n e a n d p l a n t s . 

R e j o i n i n g t h e b u s t h e p a r t y c o n t i n u e d n o r t h w a r d s , n o t i n g t h e 
successive d i s a p p e a r a n c e of t h e v a r i o u s J u r a s s i c rocks b e n e a t h t h e 
cha lk , t h o u g h w i t h t h e br ie f r e - a p p e a r a n c e of t h e C a v e O o l i t e a b o u t 
S a n c t o n ; l u n c h w a s t a k e n a t M a r k e t W e i g h t o n . After l u n c h t h e 
Rifle But t s P i t a t G o o d m a n h a m w a s visi ted. T h i s shows W h i t e 
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C h a l k , R e d C h a l k a n d C a r s t o n e res t ing o n L o w e r L ias , t h e res t of 
t h e i n t e r v e n i n g J u r a s s i c rocks a n d t h e L o w e r C r e t a c e o u s b e i n g 
absen t . T h i s famous sec t ion w a s p r e s e r v e d b y t h e efforts of t h e 
Y o r k s h i r e Geo log ica l Socie ty a n d n o w forms a Geo log ica l R e s e r v e 
o w n e d b y t h e Yorksh i r e N a t u r a l i s t s ' T r u s t L t d . 

A t M i l l i n g t o n , n o r t h of t h e flat c e n t r a l p o r t i o n of t h e M a r k e t 
W e i g h t o n s t r u c t u r e , t h e P r e s i d e n t d e m o n s t r a t e d , f rom m a t e r i a l 
t h r o w n o u t of r e c e n t excava t ions , t h a t a t this p o i n t t h e r e w a s still 
scarce ly m o r e t h a n a h u n d r e d feet of b l u e L ias c lay i n t e r v e n i n g 
b e t w e e n t h e p a l e R h a e t i c shales b e l o w a n d t h e C r e t a c e o u s R e d 
C h a l k , w i t h a r e m n a n t of C a r s t o n e , a b o v e . 

Pass ing over t h e C h a l k ou t l i e r a t G r e a t G i v e n d a l e , t h e r o u t e 
t h e n l ay b y w a y of F r i d a y t h o r p e a n d F i m b e r , crossing t h e c h a l k of 
t h e W o l d s w h i c h s h o w e d g o o d e x a m p l e s of t h e cha rac t e r i s t i c d r y 
val leys. J u s t n o r t h of W h a r r a m - l e - S t r e e t t h e p a r t y s t o p p e d a n d 
e x a m i n e d t h e N o r t h G r i m s t o n q u a r r i e s a n d r o a d sect ion, w h e r e t h e 
U p p e r J u r a s s i c rocks r e t u r n in force o n t h e n o r t h s ide of t h e M a r k e t 
W e i g h t o n s t r u c t u r e . H e r e a full succession of t h e th ick C o r a l l i a n 
was seen f rom t h e U p p e r C a l c a r e o u s G r i t C e m e n t s t o n e s a t t h e t o p , 
t h r o u g h t h e C o r a l R a g , O s m i n g t o n O o l i t e a n d U r c h i n D i r t Beds t o 
t h e L o w e r C a l c a r e o u s G r i t a t t h e b o t t o m of N o r t h G r i m s t o n Hi l l . 
S o u t h of M a r k e t W e i g h t o n these rocks a r e r e p r e s e n t e d b y t h e b l u e 
c lay of t h e M e l t o n p i t seen ear l i e r . 

W e s t w a r d s f rom N o r t h G r i m s t o n s o m e a t t r a c t i v e , f au l ted , 
m a i n l y C o r a l l i a n , c o u n t r y w a s t r a v e r s e d , un t i l K i r k h a m A b b e y w a s 
r e a c h e d . H e r e t h e g o r g e c u t b y t h e w a t e r s flowing f rom L a k e 
P icke r ing t o j o i n L a k e H u m b e r d u r i n g a l a t e p h a s e of t h e P le i s tocene 
w a s seen. Before r e t u r n i n g to Y o r k across superf icial a n d g lac ia l 
deposi ts , t h e last s top of t h e d a y was m a d e a t t h e b ig q u a r r y a t 
W e l b u r n crossroads ( n o w a c a r a v a n site) w h e r e t h e W h i t w e l l O o l i t e 
( the e q u i v a l e n t of t h e C a v e O o l i t e seen s o u t h of M a r k e t W e i g h t o n ) 
was e x a m i n e d . 

O n S u n d a y , 18th S e p t e m b e r , some 6 0 p e o p l e in 24 cars set off 
n o r t h w a r d s across t h e Y o r k m o r a i n e a n d o n to Sheriff H u t t o n , 
n o t i n g t o p o g r a p h i c fea tures o n t h e w a y . N o r t h of Sheriff H u t t o n 
o n t h e r idge of W h i t w e l l O o l i t e ( M i l l e p o r e Ool i t e ) b o u n d e d o n t h e 
sou th b y t h e w e s t e r n p a r t of t h e Cas t l e H o w a r d faul t , a s top w a s 
m a d e a n d t h e geo logy of t h e i m m e d i a t e a r e a w a s o u t l i n e d . T h e 
r o u t e t h e n c o n t i n u e d n o r t h - w e s t w a r d s pass ing o v e r fau l ted M i d d l e 
J u r a s s i c rocks a n d crossing t h e C o n e y s t h o r p e F a u l t a b o u t a m i l e 
before Shack le ton , a n d t h e n o r t h e r n p a r t of t h e B r a n d s b y F a u l t 
b e t w e e n t h e r e a n d t h e vi l lage of C o u l t o n . I n a l a r g e o ld q u a r r y 
a b o u t o n e m i l e west of C o u l t o n a s a n d y f a d e s of t h e W h i t w e l l O o l i t e 
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w a s seen to b e m u c h m o r e a r e n a c e o u s t h a n t h e rock a t W e l b u r n in 
t h e t y p e a r e a of t h e O o l i t e n e a r W h i t well . P r o c e e d i n g n o r t h w a r d s 
t h e p a r t y crossed t h e fau l ted M i d d l e J u r a s s i c c o u n t r y to t h e 
C o r a l l i a n rocks a b o u t H o v i n g h a m before c o n t i n u i n g across t h e 
w e s t e r n e n d of t h e V a l e of P i cke r ing to N u n n i n g t o n o n t h e n o r t h . 
H e r e t h e geo logy of t h e a r e a was e x p l a i n e d f rom o n e of t h e best 
v i ewpo in t s for obse rv ing t h e C o x w o l d - G i l l i n g faul t g r a b e n . T h e 
fea tures m a d e b y t h e K i l b u r n - A m p l e f o r t h faul t on t h e n o r t h side 
( m a x i m u m d o w n t h r o w a b o u t 1000 feet to t h e sou th n e a r K i l b u r n ) 
a n d t h e Gi l l ing faul t on t h e sou th side ( m a x i m u m d o w n t h r o w a b o u t 
500 feet to t h e n o r t h t w o o r t h r e e mi les wes t of Gil l ing) w e r e n o t e d , 
as was t h e mass of K i m m e r i d g e C l a y fo rming A g a r s B a n k wi th in 
t h e faul t t r o u g h . T h e p a r t y t h e n w a l k e d n o r t h w a r d s t o t h e old 
q u a r r y w h e r e t h e re la t ionsh ips b e t w e e n t h e C o r a l R a g a n d t h e 
u n d e r l y i n g O s m i n g t o n O o l i t e w e r e v e r y c lea r ly d i sp layed . 

T h e classic sect ion in t h e N u n n i n g t o n r a i l w a y c u t t i n g desc r ibed 
b y Blake a n d H u d l e s t o n in 1877 w a s n e x t e x a m i n e d , f rom t h e 
U p p e r C a l c a r e o u s G r i t d o w n w a r d s , a t t e n t i o n b e i n g p a r t i c u l a r l y 
d r a w n to t h e a lga l s t ruc tu re s a n d l a rge cora l colonies in t h e C o r a l 
R a g p a r t of t h e succession. 

T h e r o u t e c o n t i n u e d w e s t w a r d s a l o n g t h e l ine of t h e K i l b u r n 
faul t t o W a s s w h e r e l u n c h was t a k e n . A t By lands A b b e y a shor t 
m e e t i n g was h e l d a t w h i c h m e m b e r s assoc ia ted themselves r ead i ly 
w i t h the h e a r t y vo te of t h a n k s a c c o r d e d to t h e l eaders by D r . R a y n e r . 
A t this p o i n t t h e h i s to ry of t h e g lac ia l d r a i n a g e c h a n n e l s in this a r e a 
w a s o u t l i n e d before t h e p a r t y d r o v e slowly p a s t t h e By lands a n d 
R u s h B a n k spi l lways to t h e W h i t e H o r s e a b o v e K i l b u r n . H e r e t h e 
c h a n n e l s w e r e e x p l a i n e d in m o r e de ta i l a n d t h e solid geology of t h e 
a r e a w a s p o i n t e d ou t . 

A t K i l b u r n t h e p a r t y left t h e cars to w a l k u p S n a p e H i l l . T h e 
U p p e r L ias J e t Sha les a r e n o l onge r exposed , b u t a fine Cora l l i an 
sec t ion showed U p p e r C a l c a r e o u s G r i t fau l ted aga ins t L o w e r Ca l c ­
a r e o u s G r i t w i t h a c o n v i n c i n g d e v e l o p m e n t of faul t b recc ia a n d 
s l ickensiding. T h e last s top of t h e d a y was m a d e a t Gleaves B a n k 
Q u a r r y , n e a r L a k e G o r m i r e a t t he foot of t h e C o r a l l i a n e s c a r p m e n t , 
w h e r e a l a r g e face s h o w e d t h e D o g g e r , ove r l a in b y L o w e r De l t a i c 
S a n d s t o n e ; h e r e t h e D o g g e r is t h i cke r t h a n is g e n e r a l i n this a r e a 
o w i n g to depos i t ion in a t r o u g h in t h e u n d e r l y i n g A l u m Shales . 
T h e c u t t i n g o u t of t h e h i g h e r D o g g e r shales , b a r e l y seen to t h e r i gh t 
of t h e sect ion, is t a k e n as e v i d e n c e of p o s t - D o g g e r erosion. 

T h o u g h t h e w e a t h e r was d r y d u r i n g t h e t w o days of t h e 
m e e t i n g , vis ibi l i ty w a s v e r y d i s a p p o i n t i n g a n d ins tead of p r o c e e d i n g 
to t h e t o p of S u t t o n B a n k for a g e n e r a l v iew of t h e a r e a , t h e m e e t i n g 
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was officially closed at Cleaves Bank at 4.0 p.m. Afterwards about
a dozen members continued via Sutton Bank to the Shaws Gate
Quarry in the Hambleton Oolite where the convolution phenomena
described by Hemingway and Twombley (1963) caused much
interest.
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