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FIG. 1.2 SMALL-SCALE NON-EROSIONAL

CHANNEL WITH LOADING AT BASE
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FIG.1.3 SMALL - SCALE SYMMETRICAL EROSIONAL

CHANNEL SANDSTONE
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FIG. 1.4 SYMMETRlCAL EROSIONAL CHANNEL
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CHANNEL SHOWING TRANSVERSE CROSS-BEDDING (AISLABY QUARRY)
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FIG. 1.9 ASYMMETRICAL NON-TRANSGRESSIVE SANDSTONE WITH LOADING AT THE BASE



ria 1 rUn

I i

1

•1

01.In r

1 1 10



•

,

.................u .... ,

am.1JUUlt accl1amtatl

......... ....iD t i l

1nf\~~A1" 11

10

in a.'l1Ount

1

1 r•

•

i n 0 o n 0110.

ill

1 1

r •

•



S/L.TSTOIIJE

, ,
FIG. 1.10 SMALL - SCALE COMPOSITE SANDSTONE

BODY WITH TRANSVERSE CROSS-BEDDING IN PART

F\ G. L II SMA LL-SCALE COMPOSITE SANDSTONE BODY
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FIG. 1.12 LARGE-SCALE SANDSTONE BODY WITH EVIDENCE OF LATERAL ACCRETION
(STOUPE BRO\tl)
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FIG. 1.13 LARGE-SC.ALE COMPOSITE CHANNEL SANDSTONE

(HAIJSKER)
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FIG. 1.17 SLUMPING OF SEDIMENT DOW'N CHANNE L SIDES
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FIG.1.I8 SECTION OF SCOURS AT BASE OF CHANNEL (SALTWICK)
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FIG. 1.21 A SECTION OF CROSS-BEDDI NG PERPENDICULAR

TO THE AVERAGE FLOW DIRECTION
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FIG. 1.21B SECTION OF CROSS-BEDDING PARALLEL TO

THE AVERAGE FLOW DIRECTION
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FIG. 1.22 TROUGH CROSS-BEDDING AT BASE OF SANDSTONE

(WATER ARK FOSS)
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FIG. 1.23 LARGE - SCALE TROUGHS (BECK HOLE)
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FIG. 1.2+ PART OF ISOLATE TROUGH ERODING FLAT-LYING SANDSTONE
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FIG.1.25 INCLINED NON-EROSIONAL BEDDING PLANES

FIG.I.2& VERTICAL AND LATERAL MIGRATION OF CHANNEL

o. 100.

FIG. 1.27 EROSION ACCENTUATING INCLINED BEDDING PLANES
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FIG. 1.28 LOG ASSOCIATED WITH ELONGATE SCOURS

f'&&T

FIG.1.29 DIAGRAM OF LATERAL PASSAGE FROM CHANNEL

SANDSTONE INTO OVERBANK SILTSTONES; DIP PRODUCED BY

COMPACTION OVER EARLIER CHANNEL LENS (IJH1TBY WCUFF)
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fiG. 1.31A SOLITARY LOAD CAST FIG. 1.31- LOADED CROSS - BEDDING
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FIG.1.32 DESSICATION CRACKS : A) PLAN; B) SECTION ; C) COMPLEX

FIG. 1.33 CONTORTIONS IN LAMINATED SANDY SILTSTONE
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FIG. 1.34- LATERAL PASSAGE OF CHANNEL SANDSTONE INTO
SILTSTONE/SANDSTONE UNIT SHOWING INCLINED BEDDING
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FIG. 1.35 EROSION OF INCLINED BEDS DUE TO LATERA L

MI GRATION OF; THE" HOST CHANNEL
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FIG.1.36 INCLINED BEDS SHOVING A) MIGRATING CHANNEL

BOTH FEEDING AND ERODING THE UNIT; B) DEPOSITION INTO

EROSION HOLLOW'

FIG 1.37 CHANNEL SANDSTONE AND ASSOCIATED INCLINEDBEDS

SHOWING AN EROSIONAL CONTAC.T WITH EARLIER INC.UNEDBEDS
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F IG. 1. 3 8 CONTORT ED BEDDING IN I CLiNED B eDS DUE

TO COMPACT ION BET'\'EE T WO MA SSIVE SANDSTONES

FIG. 1. 39 OVERTHRU STIN G AT CHANNE L MRRGI N (SE E FIG.I. IO)
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FIG. 1.4-1 SPION KOP. WHITBY: THICK SERIES OF INCLINED BEDS
CUT INTO BYLATER SERIES,INH ICH PASSES INTO SANDSTONE
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FIG. 1.4.2 PLUNGING SANDSTONE OF UNIFORM THICKNESS

(GREAT FRYUPDALE)
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FIG. 1.4.3 PLUNGING 'CHANNEL' ; AISLABY QUARRIES

(VIEWED FROM BASE OF CLIFF)
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FIG.I.4.4 DETAIL OF FACES (A) AND (6) IN FIG. 1.43
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SPION KOP WEST CLIFF

YARDS

1-+ : Tlt1E SEQUENCE OF CHANNEL DEVEL.OPMENT
A.IS.C: PHASES WITHIN AN ENTI RE ACTIVE PERIOD
3',,+': LATERAL FACIES OF RESPECTIVE SANDSTONES

FIG.1.45 SKETCH Of FACIES CHANGE DISPLAYED IN WEST CLIFF AND SPlON KOP

(WHITBY)
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ship of the irr gul rities at the se to the und rlying sandston •

Th uiva1ent 0 this sandstone on Spi on Kop pp ara to be th

dipping laminated ndston ani t ch its lr d elops dstone

in h low t part . thic s of this unit relative to

any other xposed is indi tiv of th mount of overbank d po ition

that mu t hav b en S ociated loIith this ticul r c nnel , fi 1

sandston phas (5) ppears to have transgr saed ov r this dipping

unit loIith some erosion at the base . Before d position of sandstone

(5) chana 1 , twenty f t d. t th axia , rod d into th

lamina db : this app r to bav run almost Uel t o th

s ndston c nn 1 (4 ). This channel ba b n fill d by v rtica.1

dim ntation loIith " datone at the bas hal

above . nds on (5) is succ ed d by th Ll.er B ck B d,

loti th thin ahaL bed ten.

In neral the e bed ar char cteris d by an unusual a ount of

overba imentation. Their 1 ter 1 xt nt cannot be deter ined

bu iv andston occur a r w hund d Y rds to th wes t , and some

or en a jor part of the distributary sandstone y b obscur d in

th 101 t by slipping boulder clay.

This s ndston a oc tion 1 ap ntly uniqu , nd i

d crib d b e of th B ver 1 probl s which a oc ted with

it. B ctacn r pr nt d in figur 1.1.& . It co pris serie

of thick nd atonos plan B di pping to th south-e t .

S dimen tion appears to have proceed d fro the north- t
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FIG.I.S2 EROSION FOLLOWED BY LEVEE SEDIMENTATION (HAWSKER)
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FIG. 1.58 VARIATION INRANGE OF

CROSS-BEDDING DIRECTION WITHIN &

BET'JEEN CHANNELS (SEE FIG. I.4-5)

FIG. 1.59 COMMON ORIENTATION

OF LOGS (STIPPLED, 10 RDGS.) &

SCOURS (BLACK,S)ATCHANNEL BASE

FIG. I. so COMPARISON OF ORIENTATION Of LOGS AND SCOURS

WITH ORIENTATION OF CROSS- BEDDING IN OVERLYING SANDSTONE



mll"Nt~ G:ll"1le\1

1'~11.~. 1a .t tv •

", of Ct1c.l.~ r)

pr t

vatllli

I)vrH!I~" rl3:ll.!-Cllddt •

... ou..d1IlInws



LR. ESKDALE AND ROSEDALE

(30)(all

B

(7&) (41)

COAST NORTH Of PEAK fAULT

A

(4G tzJ

COAST SOUTH OF PEAK FAULT
-------- ---- I I

(24) (0)

UR. ESKDALE AND FARNDALE

(1.) (IS)

NORTH-WESTERN DISTRICTS

F

0CI1> ft5)

ENTlRE AREA

FlG.l.bl STEREOGRAMS Of REGIONAL CROSS-BEDDING DIPS, WITH ORIENTATION OF LOGS AND SCOURS
(No. OF READINGS CROSS-BEDDING GIVEN BOTTOM LEFT; LOGS AND SCOURS 8OTTOH RTJ



of Cl"'C)sll~l(k1i

1. 2.

.:poI.ft.

••••

• • •

·wu.....-v I&lWiw.' a



•
•.. .....

~

.. i

•

~z
0 C/).:;
! I.J.I.. IX:z
is ::>0

~ t-
III U

~
::>
~, ....
en
....J

-::r c:(
~ Z
d 0; ..-0
v UII)

lJJ•
III ~8
.J 0, u,

0

Z
0

~
~
Z
LU
~
0
-I
<
Z
0

'"WD:::
N
...0-
c>
L&..



(naJIl..U, 1 ) •

•• _...-11',.

a'



, • .1'),

.1)

' .., ." .,
J • llal' C

0 •
41.Ul t 1.

i ri_

• • •
U 1'1.. 11 ;I. ,.

r'1 ••
1Ia •
e1 • .""1







•

e.c~'ODC~." a

_ ierA.'. e1 •

).(e.Ul.~4Uo~"" " i~'6Wi04 (193'~ •

•111), Oft

10



c II T OG " r



).

u) A1AIlIlIUiUlIlI.iA1~

t

11.:.) .-.;a P •.IV.

'NIl". 1I&lu.•• .IN.·, J

•



'CROSS LAW.WATEl) I
.."

.IV
~

V
I

V
I

LI
~ ,

CROSS UtNINAlEll 1

~

V
i"""

1/
IJ

J

V
-I

CROSS BEDDED 3

I/~-
•y

V' ~
J
~

CROSS 8£DDfI) +
I

ft1
i-.-~..,.

V
J

I V
1/

)

"

CROSS BEDDED 51
I
1

..-L,

V~!

Vi !
I

/
,

)

I'

!cRoss 8EJ)DED 6

-~

IIV'"

V
V

V
7

4;01·0

CURReNT LAMINATED q

~
~

V
l.'

V
II
i',

CROSS BEDDED 8

~
~I--"

l/
I

~
I

II
J

1/
I

I

PHI SCALE

FIG.l.b3 (U CUMULATIVE CURVES FOR DELTAIC SANDSTONES

c.ROSSl£DDED 7..

V
V--

V
I V.-

1/ iii
,....

~ ..- - ..



STRUCTURELf.SS 12

L..-

--~ I-'"

V
If

J
v

I
~.

STRUCTUREL.ES5 II

~.... ....
V

j

V
)

V'"
I

STRUCTIJRELESS 10

L.._

V
V

I V..
I

....I'

BASRL SANDSTONE 15

L..-

~
V

.-

V

STRUCTURELESS 13
~

--I.-

V
V

V,
•• V
• 1/

I .-0

rSTRUCTURELE:SS 14-

-~

V
l/

J ,,-,
,

) I,,
IT ,,
.0

,I
•

ZoO .0 4:0

BI\SAL. $AN1>S1ONE 16
4M

-
-.

1.- I-"

l/~
v

... /
V

1-10
I

1/ 10.,

8ASAL SANOSlONE 17

~
~..~-

l/
1/

I
IJ

)

V

- \-0 PH I SCALE 0-0

FIG. I. 03 (ii)



STRUCTURE NO. M+ a4> oc<t> I%
A. SMALL- SCALE I 2·75 0·4-5 0·33 81

CROSS-BEDDED 2 3·93 0·83 0·50 75
.--- - - -- -- -- ~ - -_.-

3 2·52 0·83 0·39 80

4- 2·58 0·35 0·14 88

B. LARGE-SCALE 5 2·88 0·55 0·36 87

CROSS-BEDDED (, 2·83 0·55 0'10 85

7 2·88 0·60 0·46 84

8 1·72 0·65 0·38 87
>---- _ .- - - - --- - - - -- -
C.CURRENT UN 2 9 2·75 0·83 0·39 80
~----- - - ~ - -- - ~ - - - - - 1--- ---

10 1·82 0·53 0·05 89

I I 1·78 0·70 0-29 85

D.STRUCTURELESS 12 2·07 0 ·4-3 0·00 92

13 2·78 0·55 0 ·10 88

14- 2 ·25 0 ·40 ooo 90
- - - - -- -" - . -

E. SANDSTONES 15 / ·b7 ,. 05 0·24- -
\tilTH DERIVED 16 I ' 4-0 I · 83 0·70 66

DOGGER GRA\NS 17 1·23 I ·LtO 0 ·57 70

TABLE 1.1 STATISTICAL PARAMETERS OF LOWER

DELTA'C SANDSTONES
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STRUCTURE NO. M M. acP O'icP
A. SMALL-seALE I 2·75 2·60 0·45 0·25

CROSS-BEDDED 2 3·93 3·53 0·83 0·38

3 2·52 2'18 0·83 0·50

4 2 ·58 2·48 0 ·35 0·28

B. LARGE-SCALE 5 2·88 2·60 0·60 0·30

CROSS-BEDDED b 2·83 2·73 0·55 048

7 2·88 2'60 O·bO 0·38

8 , ·72 1·28 0·65 0·30

~.CURRENTLIN! 9 2·75 2 ·60 0·83 030

10 1·82 1·65 053 0·38

. I I '·78 '·4-5 0·70 0·40

D. STRUCTURELESS 12 2·07 2·05 0·4-3 0·45

13 2·78 2·60 0·55 0·35

Jlf. 2·25 2·18 0 ·40 0·35

~. SANDSTONES 15 l : b7 - 1·05 -

WITH DERIVED 16 ,·q.o 0·20 , ,83 0 '33

DOGGER GRAINS 17 ,,23 0 ·50 ' ·4-0 0·50

TABLE l.2 COMPARISON OF STATISTICAL PARAMETERS
OF SEPARATED AND UNSEPARATED CURVES
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NO I'. M+ H, cr G".~ 1
AI - 4 ·2 1 - o 6 -
2 l it 3 qS - o ae -
3 5 3 5 9 - 0 8 3 -

78 2 93 240 0 90 0 30

5 ]. 2 79 2 65 0 3 8 030

b 60 333 3 00 07. 030

7 83 '2 58 2 0 O bO 0 0

8 72 259 2 15 0 8 4 035

8 1 83 2 33 223 041 028

2 8 2 58 240 0 a 0

3 74 243 220 051

4- 84 2 '1-5 2 45 0 31 a 5

5 85 3 I · 3 10 0 J a 5

6 93 253 2 15 032 a 0

7 78 2 5 3 235 O ~3 0 2

8 76 283 2 65 0 0 30

9 93 2 7 1 265 0 31 O ~

10 76 275 250 0 0 25

II 85 294- 280 0 4 5 0 3 5

CI 67 255 '2 50 0 4- 030

(II 92 268 2 ·67 050 0 38

0 1 80 2 58 220 035 020

02 88 327 - o~ -
03 50 215 188 0~5 035

D 84 2 ~8 235 058 035

TABLE 2.1 GRAIN SIZE PARAMETERS
I

SEPARATED AND SEPARATED CURVES
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