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Glossary 

Aeolian: produced by, or borne by, the wind. 
Alabastrine: gypsum of a very fine-grained mas- 

sive nature, generally white in mass but may be 
tinted. 

Allochthonous: refers to rock formed elsewhere 
and transported to place where now found. 

Anhydrite: anhydrous calcium sulphate (CaSO4). 
Anoxic: lacking in oxygen. 
Aphanitic: a rock in which the individual grains 

or crystals cannot be seen by the naked eye. 
Arborescent: tree-like. 
Authigenic: a mineral formed in place in a sedi-

ment or rock either by replacing an earlier min-
eral or by displacive growth. 

Autochthonous: refers to rock formed in place 
where now found. 

Azurite: copper carbonate (Cu3(COi)2(OH)2). 
Backreef or back-reef: the environment lying 

landward of a linear reef, especially a harrier reef; 
can include the landward margin of a linear reef. 

Baf lestone: a term used in a refinement of the 
Dunham system of limestone classification to 
denote a rock in which a sparse population of 
sessile benthic organisms caused grains to be 
deposited by functioning as baffles and thereby 
reducing current velocity. 

Barite (barytes): barium sulphate (BaSO4). 
Benthic: refers to the flora and fauna of the sea 

floor. 
Bindstone: a term used in a refinement of the 

Dunham system of limestone classification to 
denote a rock (commonly laminated) in which 
the constituent grains were held together by 
encrusting organisms such as cyanophytes. 

Bioclasts: whole or fragmented organic remains, 
generally transported, in a sediment or rock. 

Biota: faunal and floral assemblage of a bed or 
other stratigraphical unit. 

Botryoidal: a term used to describe a smoothly 
mammilar accretionary surface, commonly on 
the free side of an encrusting mineral, facing a 
cavity. 

Boundstone: a term used in the Dunham system 
of limestone classification to denote a rock in 
which the primary grains or constituents were 
bound together during formation or deposition 
(e.g. as in an organic reef). 

Brash: a litter of broken pieces of rock, com-
monly in thin soil on rock. 

Breccia: a rock composed of angular fragments, 
generally of varied sizes, produced in a wide 
range of ways. 

Brockram: a term used in Cumbria for a sedimen-
tary breccia of Permo-Triassic age; commonly 
red or purple. 

Calcarenite: limestone formed mainly of calcium 
carbonate fragments of sand size. 

Calcirudite: limestone formed mainly of calcium 
carbonate fragments of gravel size. 

Calcite: calcium carbonate (CaCO3). 
Celestite (celestine): strontium sulphate (SrSO4). 
Chalcedony: a cryptocrystalline variety of silica 

(Si02), consisting essentially of fibrous or ultra-
fine quartz, some opal, together with water 
trapped in its structure. 

Chalcocite: copper sulphide (Cu2S). 
Chert: cryptocrystalline silica (SiO2) which may 

be of organic or inorganic origin, occurring as 
layers or nodules in sedimentary rocks (mainly 
limestones). 

Chronostratigraphy: system of dividing up the 
geological column into convenient portions of 
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time, leading to age classification of rocks 
according to hierarchal groupings of Systems, 
Series, Stages and Sub-stages. 

Concretion: a hard, subspherical, discoidal or 
irregular mass or aggregate of mineral matter, 
generally formed by orderly and localized con-
centration from aqueous solution in the pores 
of a sedimentary rock. 

Coquina: as calcirudite, but with most frag-
ments being bioclasts. 

Cyanophytic: related to microbes, especially 
blue-green algae, and the part they play in the 
creation of some laminated carbonate rocks. 

Decollement (plane of): a surface separating 
rigid rock (below) from overlying, more plastic 
strata that have been detached and folded. 

Dedolomite: a rock that previously has been 
composed of dolomite but which is now lime-
stone. 

Diachronous: a term used to describe a continu-
ous rock body that is of different age in differ-
ent places. 

Diagenesis: the mainly physiochemical process-
es affecting sediments and sedimentary rocks 
between and including burial and re-emer-
gence, but excluding metamorphism according 
to some authors. 

Discontinuity: a break within a rock sequence 
indicating a cessation of deposition at the time 
of formation. 

Dolomicrite: a dolomite rock composed of 
mud- to silt-size particles or crystals of dolo-
mite. 

Dolomite: (a) a mineral, carbonate of calcium 
and magnesium (CaMg(CO3)2) or (b) a rock 
composed mainly of the mineral dolomite; 
dolomite-rock. 

Evaporite: a sedimentary rock composed mainly 
of minerals produced by chemical precipita-
tion from a saline solution that became concen-
trated by evaporation of the solvent. 

Fasciculate: as in a bundle of parallel rods. 
Fenestral fabric: a texture characterized by very 

abundant primary or penecontemporaneous 
unsupported elongate cavities in a sediment or 
rock, generally carbonate; it may be open or 
filled with secondarily introduced sediment or 
minerals, commonly calcite or anhydrite. 

Flaser: a sedimentary structure consisting of silt 
lenticles that are commonly aligned and 
usually cross-bedded. 

Flowstone: a variety of travertine that coats 
existing surfaces (including the walls of caves 
and fissures) with laminar fine-grained deposits 

(generally calcium carbonate) precipitated 
from solution by trickling or slow-flowing min-
eral-rich water. 

Foundering: the subsidence or collapse of strata 
overlying a sediment or rock that is undergoing 
dissolution. 

Framestone: a term used in a refinement of the 
Dunham system of limestone classification to 
denote a variety of boundstone in which ses-
sile skeletal organisms such as bryozoans con-
struct a rigid or semi-rigid grain-trapping open 
framework. 

Galena: lead sulphide (PbS). 
Geode: a roughly equidimensional cavity up to a 

few centimetres across, in a rock; commonly 
lined with botryoidal deposits and/or inward-
projecting crystals. Also called a vugh or vug. 

Grainstone: a term used in the Dunham system 
of limestone classification to denote a carbon-
ate rock composed of sand-sized grains in 
mutual contact and with no carbonate mud 
matrix. 

Grapestone: a carbonate rock composed of 
grape-like clusters of silt-sized carbonate grains 
or crystals. 

Gypsum: hydrated 	calcium 	sulphate 
(CaSO4.2H20) 

Halite: crystalline sodium chloride (rock-salt) 
(NaCl). 

Infauna: the assemblage of fossil remains of 
organisms that lived below the sea floor, espe-
cially in sediments but also including some bor-
ing organisms. 

Kaolinite: a clay mineral (A14Si4O10(OH)8) of the 
kaolin group. 

Lamellar drapes: thin layers of sediment, com-
monly laminated, that conform to substrate 
irregularities such as ripple marks. 

Liesegang banding, rings: roughly concentric 
secondary rings or fronts caused in a sediment 
or rock by the rhythmic precipitation of pig-
mented minerals (commonly iron oxides) by 
groundwater. 

Lithostratigraphy: the description, definition 
and naming of rock units. Units are named 
according to their perceived rank in a formal 
hierarchy, namely Supergroup, Group, 
Formation, Member and Bed. 

Malachite: copper carbonate (Cu2CO3(OH)2). 
Mammilar: as botryoidal. 
Marl: a loosely-used term properly applied to a 

calcareous clay but widely misapplied in geolo-
gy to describe a thick-bedded claystone or 
mudstone, whether calcareous or not. 

190 



Glossary 

Micrite: a limestone composed of microcrystal-
line calcite. 

Microspar: a mosaic of crystals of any mineral in 
the 4-50 micron range; commonly applied to 
calcite and dolomite in the context used here. 

Monomict: refers to a breccia/conglomerate 
composed of clasts of a single rock type, gener-
ally locally derived and accumulated. 

Mucilage: a layer or mass of organic matter, com-
monly coating the shells of marine organisms 
and some grains such as ooids. 

Muscovite: the commonest form of white mica; a 
silicate of aluminium and potassium, with 
hydroxyl and fluorine (KAI2(A1Si3)010(OH,F)7). 

Mylonite: a roughly laminated finely fragmental 
rock created at the mutual contact of two rock-
masses that have been moved forcefully against 
each other. 

Olistolith: a large coherent mass of rock that has 
been transported down a submarine slope by 
gravity sliding, and which forms part of a body 
of rock ('olistostrome') composed of similar 
masses in a varied fragmental matrix. 

Oncoid or oncolith: a pisoid or pisolith of algal 
origin (= a subspherical algal stromatolite). 

Ooid or oolith: a subspherical grain of sand-size, 
with or without a nucleus and with at least 
two concentric layers of roughly uniform 
thickness. Generally used to describe calcium 
carbonate grains but can be composed of 
other minerals. 

Packstone: a term used in the Dunham system of 
limestone classification to denote a rock in 
which constituent grains in point-contact have 
mud-size carbonate grains in the interstices. 

Palaeosol: a fossil soil. 
Patch-reef: an isolated body of autochthonous 

reef-rock, generally 10-50 m across and 
3-10 m thick in the sense used in this book. 

Pellicle: a thin resistant coating on a grain of any 
size. 

Pelloid: a sand-sized to granule-sized grain of fine-
ly crystalline carbonate of any origin, including 
pellets and ooids (or ooliths). 

Peritidal: within or close to the tidal range; 
slightly broader than `intertidal'. 

Pinnate: leaf-like, with a central stalk. 
Polyzoan: bryozoan. 
Proximal turbidite: an obsolescent term used to 

describe a rock comprising an accumulation of 
coarse debris near the upslope limit of a sub-
marine slump or slide. Now being replaced by 
`debris flow'. 

Pycnocline: a plane or thin transitional zone 

separating a dense lower layer in a density-strat-
ified water body, from a less dense upper layer. 

Pyrite: crystalline iron sulphide (FcS2). 
Ramose: a term used for a fossil bryozoan or 

other sessile benthic organism with thin twiggy 
branches. Dendritic. 

Recessive: forming a step-back or cleft in a cliff 
profile. 

Reef crest: the junction between the basinward 
side of a reef flat and the top of the basinward 
reef slope (or reef wall, reef face). 

Reef slope: the basinward slope (wall, face) of a 
shelf-edge or barrier reef. 

Regression, marine: withdrawal of the sea from 
a large area of land. 

Reticulate: having a net-like, equidimensional 
structure produced by rod-like frame elements 
crossing at right-angles and outlining square 
spaces or interstices. 

Sabkha: a broad, very gently-sloping and alluvial 
plain, generally understood to border a tropical 
or sub-tropical sea or lake and to have a high 
water table. 

Saccharoidal: sugar-like, used to describe a 
carbonate rock formed of calcite or dolomite 
crystals of sand size. 

Saccolith: a sack-shaped and sack-sized mass in a 
reef, thought to be a single colony of frame-
building organisms such as bryozoans. 

Scalenohedron: a crystal shape, essentially a 
twinned form of rhombohedra, especially in 
calcite, in which the twin plane is the basal pin-
acoid 0001. 

Sessile: attached, applied to an organism that 
remains in one place during adult life. 

Siliciclastic: a sediment or sedimentary rock 
comprising a high proportion of silica-rich 
grains or clasts. 

Slickensides: parallel striations or scratches on 
the faces of a movement plane. 

Speleothem: (= dripstone). A secondary mineral 
deposit, generally of calcium carbonate, 
formed in caves by deposition from saturated 
groundwater. 

Sphalerite: zinc sulphide (ZnS). 
Stellate: an aggregate of crystals in a star-like 

arrangement. 
Stromatolite: a variously shaped (commonly 

domal) laminated, generally calcareous sedi-
mentary structure, now mainly formed in 
a shallow-water, tropical environment 
under the influence of a mat or assemblage 
of sediment-binding blue-green algae 
(cyanophytes). 
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Glossary 

Stylolite: an irregular interpenetrant suture-like Travertine: see flowstone. Use of term broad- 
boundary, mainly in carbonate rocks, which is 	ened by some to include deposits of silica or 
caused by pressure-dissolution; can lie at any 	other mineral formed in a similar manner. 
angle relative to the bedding. 	 Trepostome: an organism belonging to an 

Sucrosic: a granular or crystalline texture resem- 	extinct order of bryozoan. 
bling that of sugar. 	 Vor-riff, vorreef: an accumulation of debris near 

Talus: an accumulation of rock litter at the foot of 	the basinward margin of a reef. 
a slope, generally with a wide size-range (up to Wackestone: a term used in the Dunham system 
several metres) and ungraded; commonly used 	of limestone classification to denote a rock 
to denote debris shed from the high part of a 	mainly of carbonate mud that contains more 
reef slope and transported basinward by grav- 	than 10%, but less than 50% of coarser clasts. 
ity ('reef talus', `talus apron'). 

Transgression, marine: the invasion of a large 
area of land by the sea. 
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Page numbers in bold type refer to figures and page numbers in italic type refer to tables. 

A-Bed and Hilton Plant Beds 7 
Aberford 177 
Acanthocladia 56, 61, 74, 97, 112, 150, 159, 168, 

172, 176, 177-8 
Acanthocladia anceps 110 
Acanthocladia zoaria 111 
Acentrophorus varians 49, 51 
Acrolepis 51 
Agatha mmina pusilla 16 
Aislaby Group 11 
Algae 

blue-green 49, 98, 121 
marine 88 

Algal coatings 97, 98 
Algal domes 105, 107, 136 

see also stromatolite domes 
Algal lamination 135, 144, 145, 147, 148, 157 
Algal laminites 87, 91-2, 103, 122 

algal (stromatolitic) flats 87, 147 
bedding in 118-19 
crenulated 105 
crinkly 107-8 
fenestral 148 

Algal mantle, domed see stromatolite sheets/ 
mantles, domed 

Algal sheets 54 
Aller Salze 11 
Alverley Grange Quarry 161, 168 
Anhydrite 7, 47, 123, 137, 140, 142, 143 

early diagenetic 129 
hydration of 95, 125, 140, 142 
nodular 148  

relic 139 
secondary 129 

Anhydrite-gypsum transition 143 
Annelids 41 
Anoxic conditions 48, 53 

in barred basins 3 
Anticlines 114, 116, 127 
Aphralysia 86 
Arches, natural 35 
Ashfield Brick-clay Pit, Conisbrough 15, 87, 133, 

134, 136, 169-73 
Auto-brecciation 99 

partial 51 

B-Bed 7 
Bafflestone see boundstone 
Bakevellia 8, 74, 110, 117, 163, 165, 170, 172, 

176 
Bakevellia antiqua (binneyi) 159 
Bakevellia (Bakevellia) 73 
Bakevellia (Bakevellia) binneyi 16, 150, 151, 

159 
Bakevellia (Bakevellia) ceratophaga 77 
Bakevellia Bed 160, 163, 168, 170, 173, 177 
Bakevellia Sea 3, 5, 7, 21 

hinterland of 4 
marginal strata of 7, 18 

Bakevellia Sea Basin 4, 18 
Bakevellia Sea rocks, biota of 7-8 
Bank End Bore 147 
Barlborough 160, 177 
Barrowmouth Alabaster Mine 17 
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Barrowmouth Beach Section, Saltom Bay 15-18 
Baryte 35, 129 

mineralization 46 
Basal lag, Concretionary Limestone 38 
Basal Permian breccia 137 
Basal Permian deposits 171, 173 
Basal Permian (Yellow) Sands 11, 21, 22, 27, 28, 

32, 37, 44, 55, 67, 133, 136, 137 
at Bilham Quarry 162-3, 164 
at Claxheugh exposures 57, 58, 58-9, 59,  61 
at Frenchman's Bay 25, 29, 32, 35 
at Raisby Quarries 125, 126, 127, 128 
at reworked during Zechstein transgression 

163, 164 
Basal anhydrite 11 
Basins 

barred 3 
inland 21 

Beacon Hill (Hawthorn) 23 
Bedding-plane sliding 64, 100 
Beds/bedding 

augen-nodular 99 
graded 38, 48, 91, 93 
lenticular 124 
slumped 24, 42, 62 

Belah Dolomite 7 
The Bents, Whitburn 44 
Bevocastria 86 
Bevocastria conglobata 86, 122 
Bilham Quarry 133, 134, 136, 162-4 
Billingham Anhydrite Formation 9, 10, 11, 92, 

137 
Billingham Main Anhydrite 9 
Bindstone 110, 112, 148, 159 

algal 96, 117 
dolomite 85, 109 
laminar 78, 79, 97, 97, 110, 118, 118 
ooidal 157 
stromatolitic, laminated 86 

Bioclasts64, 101, 111, 117, 165 
Biostrome 8, 10 

see also Hesleden Dene Stromatolite Biostrome 
Bioturbation 23, 27, 34, 156 
Bishop Middleham 23, 124 
Bituminous films 53 
Bivalves 8, 16, 29, 40, 41, 42, 51, 56, 61, 69, 70, 

75, 77, 87, 88, 109, 126, 170, 172-3, 175 
Blackhall Colliery 94 
Blackhall Fault 114, 115, 119 
Blackhalls Rocks 21, 22, 24, 25, 26, 87, 93, 107, 

108, 109, 113, 114-22, 116 
Blackhalls Rocks Borehole 115 
Boat Lane Quarry 168 
Boldon Syncline 57 

Boreal Realm 3 
Borehole cores, of Edlington Formation 175 
Boston Spa 177 
Boulby Halite Formation 9, 10, 11 
Boulby Potash 10 
Boulder clay 116, 135 
Boulder Conglomerate, Hesleden Dene Stroma- 

tolite Biostrome 87, 102, 103, 104, 104, 108, 
109, 114, 115, 116-17, 121 

Boundstone 26, 68, 70, 79, 79, 86, 97, 98, 159 
algal-bryozoan 56, 78, 79, 80, 84, 87, 96-7, 97, 

103-3, 110, 116, 117 
bryozoan 56, 61, 68, 72, 73, 75, 79, 80, 85, 110, 

159, 159, 164, 165-6, 168 
dolomite 55, 61, 74, 84, 87, 104, 109, 110, 

112 
irregular masses 55 
reef-flat 110 
saccolithic 172 
shelly 96 
tension fissures/gashes in 111 

Boundstone domes 97 
Brachiopods 8, 56, 61, 62, 69, 75, 77, 80, 97, 126, 

175 
pedunculate 68, 69, 176, 178 

Bramham 154, 157, 161 
Brearton 152, 177 
Breccia 4, 8, 23, 60, 61-2, 64, 80, 81, 89, 107, 172 

basal 163 
cavity-fill in 47 
in Concretionary Limestone Formation 29, 32 
continental early Permian 15, 18 
dedolomitization of clasts in 47 
diagenetic 125 
limestone 73 
mineralized 98, 99, 100 
monomict 174 
'negative' 32, 33 
see also collapse-breccia(tion); slide-breccia 

Breccia-gashes 21, 24, 25, 37, 37, 38, 39, 40, 44, 
45, 47, 88, 90, 92, 94, 95, 137 

Brecciation 25, 27, 32, 37, 47, 77, 80 
diagenetic 82 
due to cryoturbation 44, 45, 48 
due to evaporite dissolution 94 
in situ, Raisby Formation 126 
partial 92, 94, 108, 144, 148 
penecontemporaneous 99 
tectonic 100 
see also collapse-breccia(tion) 

Breccio-conglomerate 16, 99, 171 
limestone 63-4 

Brines, dense, refluxing 125 
Brockram 15 
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Brockram (Lower Brockram, Basal Breccia) 16, 
17, 18 

Brotherton 135 
Brotherton Formation 8, 9, 10, 11, 93, 134, 137, 

148 
foundered 135, 136, 138, 139 
in New Edlington Brick-clay Pit 173, 174 

Bryozoans 8, 60, 61, 62, 70-1, 75, 77, 80, 113, 
126, 150-1, 168 

cryptostome 126, 177-8 
fenestrate 56, 75, 78, 97, 168 
pinnate 68, 69, 84, 165 
ramose 97, 110, 172, 176 
sessile 113 
straggling 84, 176 

Butterknowle Fault 125, 129 
Byer's Hole 27, 41, 42 
Byer's Quarry 27, 29, 41 

C-Bed 7 
Cadeby Formation 11, 15, 134, 135, 144 

Sprotborough Member 8, 9, 10, 11, 135, 136, 
137, 143, 153, 154, 157, 164 

Wetherby Member 9, 10, 11, 87, 133, 135, 136, 
137, 148, 149, 150-1, 154, 155, 158-62, 162, 
163, 164, 169-73, 175-8 

Cadeby Quarry 87, 134, 135, 136, 157, 161, 
164-9 

Calcarenite 63 
Calcinema 26, 88-9, 90, 91, 120, 136 
Calcirudute 63 
Calcite 41, 50, 73, 117, 124, 127, 139 

idiomorphic scalenohedra 41 
replacive, radial 74 
spherulitic 80 

Calcite concretions 24, 48, 49, 51, 89, 91, 94, 95 
bizarre 25, 26 
cannon-ball 45, 51, 52 
complex 26 
origin of 53-4 
radial/concentric 50 
reticulate 50, 53 
spherulitic/globular 120 

Calcite-marcasite mineralization 99, 100 
Calcitization 24, 47, 49, 76, 146 
Calcium sulphate 113, 124 
Calcium sulphate rocks, Edlington Formation 125 
Camarophoria 70 
Cambering 100 
Camblesforth Bore 147 
Cannon-ball concretions 45 
Cannon-ball Limestone 24 
`Cannon-ball Rocks' 44 
Carbonate dissolution 48 

Carbonate shelf, progradational 101 
Carboniferous strata 32, 133, 134, 169, 171 
Carboniferous-Permian unconformity 133, 149-50, 

150, 151, 152, 153, 162, 171, 172 
Carley Hill Well 53 
Carnallitic Marl Formation 9, 10, 11 
Castle Eden Dene 23, 98 
Cavities 16, 17, 39, 118, 159, 165 

calcite-lined 34, 84, 89, 100, 124, 126, 154 
dissolution-induced 24 

Cavity-fill, infiltrated 26, 32, 51, 120 
Celestite 139 
Cements 

calcite 163 
dolomite 163 
primary aragonite 74 
primary marine 75 
sparry calcite 106 

Channelling, complex 64 
Chert 35, 38, 60, 171 
Clast imbrication 64, 65 
Clasts, sandstone 149 
Claxheugh Fault 58 
Claxheugh (Ford) Cutting 26, 27 
Claxheugh Rock 21, 26, 27, 57, 58, 60, 61, 98, 

107, 128 
Claxheugh Rock, Claxheugh (Ford) Cutting and 

Ford Quarry 21, 26, 46, 57-63 
Clay 

calcareous 91 
dolomitic 60, 91, 105, 120, 155, 163 
intrusions 46 
laminae 148 
plastic 59 

Clay minerals 146 
Cleadon Fault 45 
Cleasby 172 
Cleidophorus? hollebeni 60 
Cleveland High 3, 4, 5, 21, 133 
Coal Measures 32, 126, 169, 171 
Coastal cliffs 6, 24, 25, 27, 93, 94, 108 

Blackhalls Rocks 114-22 
Ryhope-Horden 48 
Trow Point-Whitburn 21, 25 

Coastlines, prograding 148 
Coated grains 44, 151 
Collapse pipes see breccia-gashes 
Collapse-breccia(tion) 21, 29, 47, 82, 137 

in Cycle EZ2 76, 78 
dedolomitization of 35, 36, 37, 37, 38, 39, 110, 

111-12,112,113 
in Concretionary Limestone Formation 27, 32, 

32, 33, 35, 36, 36, 37, 37, 39, 39, 44 
in Roker Dolomite Formation 24, 26, 77, 109, 113 
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in Seaham Formation 26 
Collingham 152, 161 
Colour-banding, Liesegang-type 118, 163 
`Compact Limestone' 70 
Compaction, differential 108 
Compound grains 161 
Concretionary Limestone Formation 9, 10, 11, 22, 

24, 25, 26, 27, 28, 47-8 
collapse-breccia 32, 32, 33, 35, 36, 36, 39 
diagenetic features 29 
foundering of 36, 41 
sedimentology and diagenesis of 48 
as slope facies of EZ2 carbonate unit 53 
Fuiwell Hills 24-5, 49-54 
Trow Point-Whitburn Bay 29, 32, 33 
Frenchman's Bay-Velvet Beds 35, 36 
Velvet Beds-Marsden Rock 36-9 
Marsden Rock-Lizard Point 39-41 
Lizard Point-Souter Point 41-4 
Souter Point-Whitburn Bay 44, 45 

Concretions, calcite see calcite concretions 
Conglomerate 

coarse 26 
cobble-boulder 24 
see also Boulder Conglomerate 

Conservation, South Elmsall Quarry 158 
Contortion, of strata 32, 38, 41, 44, 52, 60, 91, 92, 

92, 139, 146, 147, 148 
Copper Mineralization 125, 127, 127, 129 
Coquinas 26, 74-5 

basal 72, 73 
dolomite 54, 55 
bivalve 44 
limestone, reef-base 72, 73 
reef-base 71, 77 
shallow-water deposition of 76 
single sheet 173 

Cotefield Close Borehole 128 
Couplets (of laminae) 38, 48 
Coxhoe 125 
Coxwold-Gilling Trough 135 

faulting episode 143 
Cresswell Crags 157 
Crimdon 22, 92 
Crimdon Dene 107, 108, 109 
Crimdon Park 93,  94, 95 
`Crinkly Bed' 105, 106, 118, 118, 119, 121-2 
Crinoids 69, 87 
Cross-bedding/cross-lamination/cross-stratification 

91, 92, 127, 153, 155, 156, 157, 161 
large-scale 157, 167, 169 
low-angle 91, 159 

herringbone tabular 124 
tabular 155  

parallel-laminated 126 
planar 106 
tabular and trough 119 
trough 126, 163 

Crusts 
aragonite 75 
inferred 144, 155, 157 

Cryoturbation 44, 45, 48, 53, 145 
Cullercoats 22 
Cut-and-fill structures 91, 93, 106, 155, 170 
Cyathocrinites 84 
Cyathocrinites ramosus 70 
Cyclicity 3 

D-Bed 7 
Dalton-le-Dale 23 
Dawdon Colliery 94 
Dawson's Plantation Quarry (Penshaw) 21, 27, 

63-5, 128, 129 
Debris flows 21, 27, 46, 63, 65, 65, 98, 100, 100, 

101, 102 
Decollement 139 
Dedolomite 26, 29, 32, 76, 81, 89, 124, 135 

saccharoidal 105 
sheets 90 

Dedolomitization 16, 24, 27, 35, 37, 80, 94, 106, 
113, 125 

Deformation, plastic 26 
see also plastic flow 

Dehydration 147 
of gypsum 47, 94, 95 

Dendrites 100 
Depositional environments 

nearshore 18 
shallow-water 76, 87, 133, 144 
Fordon Evaporites 25 
Hampole Beds 157 
Raisby Formation 100-1 
Sprotbrough Member 144, 148 
Stony Cut site 98 
Wetherby Member 

open shelf facies 154 
patch-reefs 178 

Desert erosion, early Permian 3 
Desert land surface 169 
Desert pavement 15 
Desiccation cracks 139, 174, 174 
Diagenesis 25, 47, 51, 62, 80, 105, 150, 161 

advanced 151 
and brecciation 118 
complex 61, 72, 79, 123, 159, 176, 177 
differential 152 

Diagenetic fabrics, early 74 
Dielasma 61, 72, 73,  74, 75, 78, 110, 111, 112, 176 
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Dielasma elongatum 69 
Dissolution 

of Hartlepool Anhydrite 49, 53, 108 
subsurface 139 

Dissolution voids 124 
Dolomicrite 75, 176 
Dolomite 7, 16, 32, 34, 39, 45, 52, 53, 60, 63, 82, 

101 2, 117, 127, 135, 137, 142, 143, 154, 162 
algal 116 
algal-laminated 105, 143, 145, 147, 169 
argillaceous 91, 105, 120, 138, 145, 155, 163, 

171, 173 
calcitic 105, 111, 145, 171 
cellular 92 
collapse-brecciated 39-40 
encrusted 107 
finely crystalline 35 
laminated 95, 145 
nodular 126 
oncoidal 23, 84, 84, 85, 86 
ooidal/oolitic 35, 40, 40, 90, 106, 107, 135, 

145, 153, 158 
cross-stratified 124 

peloidal 29, 150, 151, 159 
pisoidal/pisolitic 83, 105, 153, 158 
powdery 41, 51, 123 
saccharoidal 44, 50, 51, 61, 67, 83, 91, 104, 105, 

118, 145, 150, 159, 170, 172 
secondarily brecciated 129 
shelly 15, 68, 72, 82, 120, 124, 171, 173 
turbid 61 

see also boundstone; grainstone; laminites, stro- 
matolitic 

Dolomite-illite rock 155 
Dolomitization 8, 27, 129, 1.36 

of backreef/lagoonal strata, Ford Formation 
124, 125 

of Raisby Formation 125 
Don Group 11 
Doncaster 134 
Downhill Quarry 46, 62, 64 
Downhill Slide 23, 25, 46, 62 
Drainage basins, inland 3 
Drapes 

lamellar 55, 56, 97 
stromatolitic dolomite 166-7 

Draping, by Trow Point Bed 32, 33 
Drift 44, 50, 57, 89, 114-15, 121, 145 
Durham Lower Boulder Clay 44, 102, 116, 126 
Durham Province 3, 4, 5, 5, 8, 9, 11, 21-129, 

133 
approx. stratigraphical position, northern sites 

28 
main site geological features 26-7  

Durham Upper Boulder Clay 116 
Dutch Basin 4 
Dyscritella 97, 110 

Earth movements, Variscan 3 
Earth tremors 21, 23, 101, 102 

and submarine slides 46, 65 
Easington Colliery 22, 23, 82, 93, 94, 106, 112, 

113 
East Boldon 82 
East Irish Sea 18 
Eden Shales (with Brockram) 7 
Edlington Formation 9, 10, 11, 21, 125, 133, 134, 

136, 137, 147 
dislocation of strata in 139, 142-3 
dissolution of gypsum in 135 
possible replacements for type locality 175 
in New Edlington Brick-clay Pit 173-5 
in River Ure Cliff 135, 138-43 

Edlington/Brotherton formational contact 174 
Encrustations 74, 84, 85, 113 

algal 54, 55, 56, 57, 73, 79, 79 
laminar 61, 96 
concentric 97 
lamellar 71 
primary reef-surface 76 

English Zechstein Basin 3, 4 
English Zechstein sequence, biota of 8-10 
Lpithyris (Dielasma) 109 
Erosion surfaces 8, 10, 23, 38, 81, 102, 104, 107, 

137, 155 
channelled 170 
inferred 67-8, 69, 83, 84, 85, 86 
intraformational see Hampole Discontinuity 
reef-top 26 

Eskdale Group 11 
Evaporite depositional cycles 7, 8 

EZI/EZ2 boundary 107, 122 
EZ1 8, 21, 24, 26, 46, 81, 92, 128, 133 
EZIa 133 
EZlb 109, 133 
EZ2 5, 21, 24, 26, 44, 53, 77, 88, 92, 114, 133, 

135 
carbonate shelf-wedge 107, 108 

EZ2Ca 89 
EZ2e 89 
EZ3 21, 25, 26, 133, 135, 148 
EZ3Ca 89, 148 
possible correlations, Bakevellia Sea/English 

Zechstein Sea 
sequences 7 

Evaporite dissolution 16, 24, 25, 41, 44, 47, 48, 49, 
53,88 

structural and petrographical effects 94-5 
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Evaporite dissolution residues 8, 21, 26, 135, 136, 
137, 144, 146, 148 

see also Hartlepool Anhydrite residue; Seaham 
Residue 

Evaporites 
dissolved at outcrop 21 
formation of 147 
secondary 124 
volume changes 147 

Expansion structures 136 
see also tepee-like structures 

Facies belts, lateral succession of 8 
Faults 22, 94, 105, 108, 124, 140, 143 

minor 44, 92, 138 
step-faults 90, 91, 92, 93 

Faunal abundance/diversity, Ford Formation 97, 
124 

Featherbed Rocks 89, 90, 91 
`Felted' fabric 124 
Fenestella 56, 75, 97, 166, 168 
Fenestella retiformis 69 
Fenestral fabric 136, 155, 157 
Filograna Beds 89 
Fish 24, 75 

palaeoniscid 60 
Fish remains 29, 49, 53, 126 
Fissure-fill 76 

laminar 96 
Flash floods 4 
Fleswick Anhydrite 7, 17 
Fleswick Cycle (Cycle BS2) 18 
Fleswick Dolomite 7, 17 
Flexible Limestone 

Fulwell Hills 51, 52, 53 
Marsden 36, 38 

Flowstone, subaerial 76 
Fluorite 119, 129 
Fluting 176 

linen-fold 99 
Folds 51, 94, 135, 138, 139, 142 

downfolds 88, 91 
overfolds 38, 60, 139 
slump folds 43 
see also anticlines; synclines 

Foraminifera 34, 41, 60, 126, 178 
Ford Fault 58 
Ford Formation 9, 10, 11, 22, 23, 36, 114, 116, 

121, 126, 127, 133 
backreef (lagoonal) facies 27, 57, 59, 60, 61, 

123-5 
inferred 83-4, 86 

off-reef beds 77, 78, 80, 82 
oncoid facies 83, 84, 86, 87-8  

patch-reefs 23, 27, 28, 124, 136, 137, 158-62, 
171-2, 173, 175-8 
inferred 81, 83, 84, 85, 86-7, 88, 133, 148-53 

reef, backreef and basinal facies 28 
reef/backreef contact 23, 26, 27, 58, 62, 82 
shelf-edge reef 8-9, 23, 26, 61, 67, 75-6, 109, 

121 
reef crest sub-facies 22, 60, 61, 62, 95, 97, 98, 

103,109-11,112-13 
reef facies 57, 59, 60-1, 67, 68-9, 70-1, 102-4, 

106-7 
reef front facies 103, 107 
reef talus 26, 78, 79, 80, 81, 81-2, 84, 88, 107 
reef-core 54-7, 60, 61, 68, 69, 76, 78, 81, 82 
reef-flat subfacies 26, 60, 61, 87, 95, 103, 107, 

109 
reef-flat to crest transect 95-8 
slope/foreslope beds 60, 70, 77, 80, 82, 98 
width of 60, 75-6, 107, 113 
see also coquinas 

see also Hesleden Dene Stromatolite Biostrome; 
Trow Point Bed 

Ford Quarry 6, 21, 23, 26, 27, 58, 60, 107, 112 
Fordon Evaporite Formation 9, 10, 11, 25, 88, 89, 

92, 93, 122 
effects of dissolution of 94-5 

Formation fluids, pressurized 94 
Foundering 25, 26, 27, 37, 94, 105, 113, 120, 143 

differential 49, 122 
due to evaporite dissolution 8, 24, 25, 49, 92 
regional 21 
with and without brecciation 47 
of Brotherton Formation 135, 136, 138, 139 
of Concretionary Limestone Formation 36, 41, 

53 
of Magnesian Limestone 44 

Fractures/fracturing 24, 27, 51, 127, 146 
and re-sedimentation 32, 47 

Framestone see boundstone 
Frenchman's Bay 21, 23, 27, 30, 31, 32, 36, 44, 

62, 82, 128 
Frenchman's Bay-Velvet Beds sector 35, 36 
Fulwell 22 
Fulwell Fish-Bed 24, 26, 49, 51, 52, 54 
Fulwell Hills Quarries (Southwick Quarry) 1, 24, 

26, 48, 49-54 

Galena 129 
Garnet 163 
`Gash-breccias' 29 

see also breccia-gashes 
Gastropods 16, 40, 41, 61, 69, 72, 75, 77, 87, 97, 

109, 151, 165, 175 
Geodes 127 
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Gilleylaw Plantation Quarry, Silksworth 23, 27, 
69, 83-8, 122, 124 

Gin Cave 115 
Gleaston Dolomite (Magnesian Limestone) 7 
Glide-planes 99 
Graded beds/bedding 38, 48, 91, 93 
Grainstone 38, 48, 63, 106, 124, 151, 159, 165, 

168, 170 
dolomite 155, 161 
ooid/oolite 24, 27, 40, 40, 86, 87, 92, 106, 108, 

118, 119, 120, 122, 127, 135, 136, 147, 159, 
166, 167, 174 
altered 62, 84, 91, 163, 170, 172, 173 

peloid 124, 149, 149, 152, 158, 159, 164, 166, 
166 

pisoidal 127, 159 
shelly 85, 86, 133, 149 
skeletal 164 

Grapestones 151 
Grauer Salzton 10, 11 
Gravel 116 
Great Marl Bed 51, 52-3, 53 
Greater Manchester 7 
Greenland (Permian position) 4 
`Grey Beds' 7 
Groove casts 59,  61 
Gypsum 123, 137, 174 

clusters 81 
deydration of 47, 94, 95 
in Edlington Formation 135, 138-43 
flows under stress 143 
porphyroblastic 139 
white fibrous 135, 138, 139, 141 

Hematite staining 172 
Hematitic layer 18 
Halite 7, 142 

2nd cycle 5 
Halite hoppers 139, 174, 175 
Hampole Beds 135, 136, 137, 148 

at Cadeby Quarry 164-9 
at Micklefield Quarry 153-8 
Wetherby-Sprotbrough Member, contact in 154 

Hampole discontinuity 10, 135, 136, 160, 177 
at Cadeby Quarry 164, 166, 167, 168, 169 
at Micklefield Quarry 153, 154, 155, 156 

Hardgrounds 16 
Harrogate 160 
Hart 108, 113 
Hartlepool 22, 108, 113 
Hartlepool Anhydrite Formation 9, 10, 11, 28, 78, 

109, 113 
dissolution of 24, 94 
net fabric of 47  

Hartlepool Anhydrite, residue of 25, 26, 27, 28, 
29, 32, 32, 35, 39, 41, 47 8, 49, 77, 78, 107, 
112 

inferred 80, 81, 82, 89 
Hartlepool and Roker Dolomite 9 
Hartlepools Water Works, boreholes at 108 
Hauptanhydrit 11 
Hauptdolomit 11 
Haverigg Haws Anhydrite 7 
Hawthorn Quarry 24, 26, 62, 87, 98, 102-9, 121, 

122 
Hayton Anhydrite Formation 9, 10, 11, 140 
Heavy minerals 163,  171 
Hebburn (Monkton) Dyke 24, 44, 45, 47 
Hesleden Dene 121 
Hesleden Dene Stromatolite Biostrome 234, 26, 

28, 113 
Boulder Conglomerate 87, 102, 103, 104, 104, 

108, 109, 114, 116-17, 121 
Blackhalls Rocks 114, 115, 116-19, 121-2 
Hawthorn Quarry 102, 104, 104-5, 107-8, 109 

High Barnes Fault 58, 75 
High Moorsley Quarry 21, 27, 64, 98-102, 128 
High Newport 86 
Hooton Pagnell 87, 133, 161, 162, 177, 178 
Horden 113 
Horden Quarry 26, 62, 98, 109-14 
Horridonia 23, 84 
Houghton Quarry 128 
Humbledon Hill Quarry 26, 62, 65-71, 86, 98, 107 

sub-reef strata, age of 69, 70 
Hydration, of evaporites 95, 125, 140, 142, 147 
Hylton Castle Cutting 26, 54-7, 62, 98, 107 
Hypersalinity 142 

Invertebrates 65, 67, 71 
Involution 44, 45 
Iron oxides, hydrated 163 

Jackdaw Crag Quarry, Tadcaster 135, 157 
janessa 75 
Joints 

listric, spatulate 27 
low-angle 64 
sub-vertical 100 

Kaolinite, authigenic 163 
Karstic features, Quarry Moor 148 
Kingopora 87 
Kirk Smeaton 154 
Kirkbya permiana 43 
Kirkham Abbey Formation 9, 10, 11, 142 
Knaresborough 133, 134, 135, 152, 157, 172 
Knaresborough Gorge 152 
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Knottingley 135 
Kupferschiefer 11 

Laminar coatings 117, 121, 122 
Laminar sheets 74, 74, 76, 97, 97, 98, 110, 111, 

113, 117, 121, 122 
Lamination 51 

parallel 157 
primary 25, 118 
ripple 106, 139, 155, 173, 174 

Laminites 26, 38, 44, 48, 115, 116, 117 
botryoidal 118 
calcite-laminites 24 
flexible 29 
saccharoidal 166-7 
stromatolitic 164 

Late Permian marine and associated strata 
north-east England 8-10 
north-west England 7-8 

Late Permian marine sequences, correlation 
between Durham and Yorkshire provinces 8 

Laughton en le Morthen 163 
Leaching 51, 159 
Leine Salze 11 
Liebea 89, 91, 93, 165, 172, 176 
Liebea squamosa 159 
Limekiln Gill 115, 116 
Limestone 16, 72, 75, 78, 81, 90, 91, 100, 101-2, 

126, 137 
algal-laminated 90, 91-2 
cellular 44 
concretionary 40, 40, 52 
coquinoid 72, 74-5 
crystalline 42, 45, 50, 79, 81, 89, 91, 112, 120 
dolomitized 8, 18, 145 
ferruginous 73 
laminated 42, 50, 51 
ooidal/oolitic 25, 91, 123, 125 
plane-laminated 52-3 
primary 23, 128-9 
purity of 41, 44 
secondary 27, 35, 39, 40, 40, 123, 124 

reticulate 41 
saccharoidal 123 

shelly 73 
slope 24 
spherulitic 41, 42, 93,  94 

Lingula 126 
Lithification, contemporaneous 87, 97, 144 
Littlebeck Anhydrite Formation 10, 11 
Lizard Point 27, 30, 40, 40, 41, 42 
Lizard Point-Souter Point sector 41-4 
Lizards Fault 41, 42 
Loading, differential 143 

Lower dolomite, of Hampole Beds 155, 156, 157 
inferred 166 

Lower Evaporites 9 
`Lower Limestone' 70 
Lower Magnesian Limestone 9, 60, 154, 158 
Lower Marl (Wetherby Member) 171, 172 
Ludworth 101 

Magnesian Limestone 6, 25, 41, 58, 67, 68, 96, 96, 
114, 124 

late, onlap, Knaresborough area 152 
West Cumbria 18 

Magnesian Limestone Escarpment 98 
Magnesium 125 
Maiden Paps, Tunstall Hills 71-2, 72-4, 98, 107 
Main Salt 9 
Manchester Marl 7 
Manganese dioxide 100, 105, 106 
Manx-Furness Basin 7 
Marginal deposits 101, 128, 142, 148 
`Marl' 171 
Marl Slate Formation 8, 9, 10, 11, 21, 22, 27, 28, 

55, 67, 70, 100 
in Claxheugh exposures 57, 59, 59-60, 61 
in Raisby Quarries 125, 126, 128 
in Trow Point-Whitburn Bay 25, 29, 32, 35, 44 

Marsden Bay 22, 24, 27, 30, 36-9, 48 
Marsden Fault 40 
Marsden Quarry 40 
Marsden Rock 37, 38, 40 
Marsden Rock-Lizard Point sector 39-41 
Mass downslope movement 41, 98, 128 
Mercian Highlands 5 
Micklefield Quarry 134, 135, 136, 153-8 
Micrite 159 
Microspar 126, 159, 176 
Mid North Sea High 4 
Middle Halite 9 
Middle Magnesian Limestone 9, 123 
Middle Marls 9 
Middle Permian Marls' 173 

Middridge GCR site 128 
Milford Hagg Bore 147 
Mill Hill Borehole 108 
Minney Moor 177 
Moray Firth Basin 4 
Moulding sand 163 
Movement planes, minor 64 
Mud, carbonate 

altered 62 
lithification of 64 

Mudrock, dolomitized 101 
Mudstone 7, 16, 27, 59, 92, 135, 138, 139, 143, 

154, 163, 165, 166, 171, 173, 174 
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calcite 29, 32, 43, 63, 65, 93, 99, 171 
carbonate 173 

graded 48 
dolomite 38, 38, 99, 126, 138, 145, 148 

laminated 40 
Mudstone, siliclastic 157, 164, 171 

Naisberry Waterworks 108 
Neochonetes davidsoni 80 
Neptunian dykes 16 
New Edlington Brick-clay Pit (former) 5, 134, 

173-5 
Newport Dene glacial drainage channel 73 
Newsome Bridge Quarry 87, 133, 134, 136, 

148-53, 172 
Ninety Fathom Fault 46 
Nodules 

gypsum 139 
limestone 126 

North Deighton 133, 148 
North Germany and Holland 11, 46 
North-West German Basin 4 
Norwegian-Danish Basin 4 
Nottingham 157 

Ohre Anhydrit 11 
Olistoliths (slide-blocks) 33, 34, 62 

in Raisby Formation 23, 25, 27, 31, 34 
Olistostromes 23 
Oncoids 26, 27, 29, 86, 87-8, 96, 122 
Ooids 89, 106, 119, 123, 145, 151, 154, 157, 172 
Oolite 148, 162 

dedolomitized 90 
diagenetically altered 23 

Ostracods 34, 41, 42, 43, 70, 126 
Overthrusts 147 
Oxic conditions 48 

Packstone 34, 38, 38, 63, 124, 159, 168 
Calcinema-bivalve 173 
ooid 40 

Palaeocommunities 
in reef-base coquina 75, 76 
in reef-core 73, 81 

lower 54, 56, 71 
at reef-crest 110-11, 113 
in reef-talus 80 

Palaeosol, inferred 154 
Patch-reefs 23, 27, 28, 81, 84, 124, 136, 137 

bryozoan (saccolithic) 133 
bryozoan stromatolite 150 
bryozoan-algal 136, 164 

inferred 133, 148-53  

Ford Formation cf. Wetherby Member 161 
at Ashfield Brick-clay Pit 133, 170, 171-2, 173 
at Gilleylaw Plantation Quarry 23, 83, 84, 85, 

86-7, 88 
at Newsome Bridge Quarry, inferred 133, 

148-53 
at South Elmsall Quarry 133, 150, 158-62 
at Wood Lee Common, Maltby 133, 175-8 

Pebbles, multi-cyclic 172 
Pegmatitanhydrit 11 
Pelaw Clay 39, 44 
Peneplanation 3 
Pennine Ridge 5 
Penniretopora waltheri 126 
Penshaw Quarry 129 
Peripetoceras 61, 117 
Permian marine and associated strata 

in north-east England 11 
in north-west England, BS 1 cycle 7, 18 
north-west England 

BS2 cycle 7, 18 
BS3 cycle 7 
BS4 cycle 7 

outcrops in mainland Britain 6 
Yorkshire Province 134 

Perrnophorus 117, 165, 176 
Permophorus costatus 16, 80, 159 
Peterlee 113 
Pisoids 106, 118, 119, 122, 123, 151, 159 

mammilar coats 122 
Plastic flow 25, 32 

of evaporites 143, 144, 146-7 
Plattendolomit 11, 93 
Pleasley Vale 157 
Pleurophorus 159 
Potter's Hole 42, 43 
Precipitation, inorganic 88 
Primary fabrics, preserved 79 
Productids 64, 69 
Proto-Pennine barrier 3 
Pseudomonotis speluncaria 111 
Pseudomonotis 111 
Pterospirifer alatus 69 
Pycnocline, oscillating 48, 53 

Quarrington Quarry 128 
Quarry Moor 134, 135, 136, 143-8 
Quartz 

polycrystalline 171 
siliclastic 146 

Rackley Way Goit 44, 45 
Raisby Formation 9, 10, 11, 21, 22, 25, 27, 28, 36, 

37, 55, 57, 61, 67, 70, 81 
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contorted strata 31 
disturbed 32, 34, 44, 46, 66, 101, 101 
slope facies 29, 57 
undisturbed 32, 33, 34-5 
at Claxheugh exposures 59, 60 
at Dawson's Plantation Quarry 63-5 
at High Moorsley Quarry 98-102 
at Raisby Quarries 125, 126-7, 128-9 
at Trow Point 23, 35 

Raisby Quarries 21, 27, 125-9 
Raised beach, Quaternary 49 
Ramsey-Whitehaven Ridge 5, 18 
Recession, River Ure cliff 138, 139 
Red Acre Point 90, 91 
Reef complexes 177 
Reef-rocks 78-80, 81-2, 103 

dolomite 54, 55, 67, 69, 77, 95, 97, 102 
backreef 85 
reef slope 24, 72 
reef-flat 96-7, 98, 112 

fossiliferous 76 
limestone 72 
reef-flat 87, 95 
variability of 56, 70 

Reef/backreef contact, Ford Formation 23, 26, 
27, 58, 62, 82 

Reefs 
re-entrants 113 
reef crest 22, 26, 60, 61, 103, 103, 104, 109, 

110, 111, 113 
nautiloid-rich 62 
progradational 95, 97, 98, 112 

reef fissures 26 
reef flat 26, 60, 61, 68, 69, 78, 81, 103, 107, 109 

shallow/peritidal 87 
reef front 103, 107 

basinward progradation of 81, 82 
reef knolls 71, 72 
reef slope/foreslope 60, 76, 77, 80, 82, 98 
reef-core 54-7, 60, 61, 68, 69, 78, 81, 82 

limestone 76 
shelf-edge see Ford Formation, shelf-edge reef 
subaerial exposure of 76 
West Boldon 53 
see also patch-reefs 

Regressive sequences, shallowing-upward 147 
Ringkebing-Fyn High 4 
Rip-up clasts 152, 155, 161 

imbricated 157 
Ripon 134, 143, 157 
Ripon Parks 135, 136 
Ripple lamination 106, 139, 155, 173, 174 
Ripples 91 

large 170  

mega-ripples 93 
River Ure Cliff, Ripon Parks 133, 134, 135-43, 

175 
Rock Cottage exposure, Tunstall Hills 72, 74-5, 76 
Rock platforms 15, 18, 27, 36, 37, 40, 42, 44, 45, 

90, 114, 115 
Rock-salt 3 
Roker 22 
Roker Dolomite Formation 8, 9, 10, 11, 22, 24, 26, 

28, 53, 77, 109, 113 
dedolomitization in 94-5 
foundered 24, 80, 82 
at Blackhalls Rocks 114, 115, 116, 116, 119-20, 

121 
at Hawthorn Quarry, inferred basal beds 102, 

103, 104, 105-6, 108, 109 
at Seaham 88, 89-90, 90, 93, 94 
at Trow Point-Whitburn Bay 25, 44, 45, 47 

Roosecote Anhydrite 7 
Roosecote Dolomite 7 
Roter Salzton 11 
Rotliegendes 11 
Rotten Marl Formation 9, 11, 25, 89, 92, 95 
Roxby Formation 9, 10, 11, 136, 137 
Rudstone, oncoid, in Ford Formation 97 
Ryhope 92 
Ryhope Cutting 24, 26, 76, 80-3, 98 

Sabkhas 135, 142, 144, 147, 157 
Saccoliths 87, 133, 150, 161, 175, 176, 177, 178 
St Bees Evaporites 7, 16, 17 
St Bees Evaporites and Shales 7 
St Bees Shales 16-17 

with Brockram 7 
St Helen's Quarry 152 
Salinity gradients, lateral 124 
Saltom Cycle (Cycle BS1) 18 
Saltom Dolomite 7, 15, 15, 15-18, 17, 18 
Saltom Siltstone 7, 18 
Sandstone 150, 151, 173,  174 

Carboniferous 133 
Namurian see Upper Plompton Grit 
silty 138 

Sandwaves, ooid 157, 167 
Sandwith Anhydrite 7, 17 
Sandwith Dolomite 7 
Scbizodus 89, 91, 93, 11920, 163, 165, 171, 172, 

176 
Schizodus obscurus 151 
Scbizodus truncatus (= S. obscurus) 159 
Sea-level 

possible fluctuations in 122 
relative changes in 3 

Seaham 22, 24, 26,88-95,89,95, 108, 113 
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Seaham Beds 89 
Seaham Borehole 89 
Seaham Fault 88, 90 

possible tectonic dislocation 94 
Seaham Formation 8, 9, 10, 11, 22, 25, 26, 28, 148 

at Blackhalls Rocks 114, 115, 116, 116, 120-1, 
121 

at Seaham 88, 89, 90, 91-2, 93-4, 95 
Seaham harbour 25, 88 
Seaham Residue 10, 11, 25, 26, 28 

at Blackhalls Rocks 114, 115, 116, 116, 119, 
120, 122 

at Seaham 88, 89, 90, 90-1, 92, 93, 95 
Seaton Burn 94 
Secondary minerals 23 

in Raisby Formation 125, 127, 129 
Sediment instability 46, 48, 101 

see also mass downslope movement; slumping/ 
sliding 

Sedimentary structures, shallow-water 89 
Sedimentation, peritidal 154 
Semi-oxic conditions 48 
Shale, dolomitic 59 
Shatter belt, reverse 102, 103, 104, 108 
Shear-planes 38 
Sheet-veins, gypsum 138, 139, 141, 142 
Shelf deposits, shallow-water 133, 144 
Shelf-edge reef, Ford Formation 8-9, 23, 26 

at Claxheugh exposures 61, 62 
at Hawthorn Quarry 102-4, 106-7 
at Horden Quarry 112-13 
at Humbledon Hill Quarry 65-71 
at Hylton Castle Cutting 54-7 
at Stony Cut, Cold Hesledon 95-8 
at Tunstall Hills 71-7, 78-80, 81-2 

`Shell Limestone' 67, 83 
Shelly rubble 56, 61, 68, 70, 72, 79, 80 

dolomitized 68, 84 
Sheraton Borehole 128 
Sherburn Anhydrite Formation 9, 10, 11, 92 
Sherburn Hill Quarry 128 
Sherwood Sandstone Group 137 
Shorelines 

cyclically migrating 7 
oscillating 142, 153 

Silksworth Colliery South Shaft 86 
Siltstone 18, 92, 135, 138, 165, 174 

argillaceous 138, 139 
Sites, selection rationale 5-6 
Sleights Siltstone Formation 10, 11 

Slickensides 139 
Slide blocks see olistoliths 
Slide-breccia 27, 57, 100, 100, 101, 102 

inferred 99  

Slide-planes 27, 28, 32, 34, 38, 46, 57, 62 
Slide/slump canyons 35, 61, 62 
Slip planes 140 

low-angle 135 
Slope deposits, in Concretionary Limestone 

Formation 48 
Slope failure, explanations 46 
Slumping/sliding 21, 23, 25, 27, 29, 38, 44, 46, 48, 

50, 53, 57, 59, 60, 61-2, 69, 102 
Sneaton Halite Formation 9, 10, 11 
Sneaton Potash 10 
Solway Firth 7, 18 
Souter Point 30, 41, 42, 44, 48 
Souter Point-Whitburn Bay sector 44, 45 
South Anston 177 
South Cumbria 7, 7 
South Elmsall Quarry 87, 134, 136, 150, 158-62 
South Hetton 124 
South Lancashire/north Cheshire 7 
South Shields 22 
South Stainley 152 
Southern North Sea Basin 46 
Southwick Quarry 50 
Sphalerite 129 
Spherulites/spheroids 91 

calcite 24, 41, 44, 78, 79, 88, 90, 94 
Spherulitic beds 91 
Sprotbrough Member 8, 9, 10, 11, 136, 137 

at Quarry Moor 143-8 
sandwave facies of 135, 136 

at Cadeby Quarry 164, 167, 168-9 
at Micklefield Quarry 155, 156, 157 

Staintondale Group 11 
Stassfurt Salze 11 
Stenoscisma humbletonensis 67, 70 
Stomatopora voigtiana 67, 70, 71 
Stony Cut, Cold Hesledon 26, 62, 87, 95-8, 

106-7, 112 
Storm winnowing 101 
Streblochondria? sericea 60 
Stromatolite domes 87, 103, 105, 114, 115, 121, 

150, 166, 167, 168 
ripple topped 118-19, 120, 121 
see also algal domes 

Stromatolite sheets/mantles 158, 159, 160, 160, 
161, 165, 168 

domed 158, 159, 162 
Stromatolites 23-4, 44, 86, 159 

bedded 59 
columnar 26, 29, 34, 35, 46-7,61,62, 105, 113, 

117, 166, 168 
crinkled 26 
lamellar 27 
planar 166, 167 
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sessile 44 
see also Hesleden Dene Stromatolite Biostrome 

Stromatopora voigtiana 67 
Stylolites 155 
Stylolitization 48, 51, 60 
Subsidence, from mining 100 
Subsidence features 21 
Sulphate beds, Edlington Formation 142 
Sulphate ions 129 
Sulphide ions 129 
Sunderland 22 
Synclines 25, 120 

apparent 44 
Synocladia 56, 74, 97 

Talus aprons see Ford Formation, shelf-edge reef, 
reef talus 

Teesside Group 11 
Tension fissures/gashes 61, 72, 74, 74, 76, 79, 98 

algal-laminated lining 111 
Tepee-like structures 31, 35, 35, 143, 144, 147, 

147 
Terebratula humbletonensis 70 
Tethyan Realm 3 
Texel High 4 
Thamniscus 176 
Thickley Quarry 129 
Tilting 25, 32 
Tourmaline 163 
Townfield Quarry 87, 98, 106, 112 
Trace fossils 126, 128 
Transgressions, initial 3 
Travertine 106, 123 
Trimdon Grange Quarry 23, 27, 123-5 
Trow Point 23, 26, 27, 27, 30, 31, 32, 44, 62, 82, 

128 
Trow Point Bed 10, 23, 25, 26, 27, 29, 32, 34, 35, 

44, 49, 113 
draping by 32, 33 
equivalents of 46 
interpretation of 46-7 

Trow Point-Whitburn Bay site 24, 25, 27-49 
Trow Point to Marsden Bay 26, 29 
Trow Point to Frenchman's Bay 25, 26, 29-35 
Frenchman's Bay to Velvet Beds 35, 36 
Marsden Bay (Velvet Beds to Marsden Rock) 

36-9 
Marsden Bay 26 
Marsden Rock to Lizard Point 39-41 
Lizard Point to Souter Point 41-4 

Trow Quarry 32 
Truncation surfaces 69 
Tsunami, from the Downhill Slide 46 
Tunstall Hills 26, 62, 71-7, 98, 107 

south-east end and Ryhope Cutting 26, 77-83 
Turbidites 25 

distal 48 
graded 24, 64 
proximal 63, 64, 100 

see also debris flow 
Tynemouth 22 

Ullmannia frumentaria 51 
Unconformities 15, 16, 18, 29, 50, 57, 89, 102, 

116, 126, 137 
Carboniferous-Permian 133, 149-50, 150, 151, 

152, 153,  162, 171, 172 
Unterer Ohre Ton 11 
Upgang Formation 11 
Uplift 129 
Upper Anhydrite 9 
Upper dolomite, Hampole Beds, inferred 166 
Upper Halite 9 
Upper Magnesian Limestone 9 
Upper Nodular Beds 89 
Upper Plompton Grit 149, 152, 153 
Upper or Saliferous Marls 9 
Ure River Cliff see River Ure Cliff 

Vale of Eden 4, 7 
inland sedimentary basin 21 

Vane Tempest Colliery 91 
Veins 

calcite 90, 106, 124, 144 
evaporite-filled 94 
gypsum 174 
satin-spar 136 
sulphate 47 

Velvet Beds 35, 36, 37, 37, 39, 48 
Velvet Beds-Marsden Rocks sector 36-9 
Vertebrates 8 
Volcano-like structures 157 

Wackestone 27, 38, 59, 63, 93, 99, 124, 163 
brachiopod-bryozoan 80 

Warmsworth Cliff 169 
Warmsworth Quarry 135, 157 
Weathering 

differential 176 
honeycomb 176 

Wentbridge 177 
Werra-Fulda Basin 4 
Werranhydrit 11 
West Cumbria 7, 7 
Wetherby 154, 157 
WetherbyMember 1,9,10, 11,87, 133, 136, 137, 

154, 155 
at Hampole Limeworks Quarry 154 
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Lower Marl facies 171, 172 
open shelf facies 

at Ashfield Brick-clay Pit 169, 170, 171-2, 
172-3 
at Bilham Quarry 162, 163, 164 
at Cadeby Quarry 164-7, 167-8 

patch-reefs in 133, 135 
inferred, Newsome Bridge Quarry 
at South Elmsall Quarry 158-62 

Wetherby Station 154 
Wheatall Way 41 
Whelly Hill 108 
Whitburn Colliery village 41 
Whitburn GCR site 42 
White Steel 44 
Whitehaven quarries 18 
Whitehaven Sandstone 16, 18 
Wingate 23 
Wistow Wood Bore 147  

Witch Hill Quarry, Old Cassop 124 
Wodnika 75 

Womersley 135 
Wood Lee Common, Maltby 87, 134, 136, 161, 

175-8 

Zechstein Sea 3, 5 
evaporites 95 
sub-basins 3, 4 

Zechsteinkalk 11 
Zircon 163 

Yellow Sands see Basal Permian (Yellow) Sands 
148-53 	Yoden 87 

Yoden Quarry 109 
Yorkshire Province 3, 4, 8, 9, 11, 133-78 

approx. stratigraphical position of sites 137 
main site geological features 136 
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