(Figure 1) Forms of extrusive and intrusive igneous rocks.

(Figure 2) Silurian (Upper Llandovery) fossils from the North Esk Inlier. 1. Acernaspis sufferta (Lamont) x 1. 2. Encrinurus
expansus Haswell x 1. 3. Craspedobolbina (Mitrobeyrichia) impendens (Haswell), (a) female, (b) tecnomorph (male) x 5.
4. Cyrtia exporrecta Wahlenberg, internal mould x 1. 5. Skenidiodes lewisii (Davidson), shell preserved x 2. 6. Leptaena
sp., internal mould, pedicle valve x 1. 7. Eopleciodonia penkillensis (Reed), (a) dorsal view, (b) brachial valve, internal
mould, (c) pedicle valve, external mould x 1.5. 8. Atrypa resicularis (Linnaeus) shell preserved x 1. 9. Visbyella sp., (a)
shell preserved, (b) internal mould of brachial valve x 1.5. 10. Dicoeodosia verneuiliana (Beecher), shell preserved x 1.5.
11. Coolinia applanata (Salter), shell preserved x 1 Dalejina polygramma pendandica (Davidson). internal mould x 1

(Figure 3) Carboniferous marine fossils. 1. Lithostrotion junceum (Fleming). (a) transverse section of corollaites, (b) part
of colony x I; Visean. 2. Aulophyllum fungites (Fleming), (a) transverse section, (b) single individual with rejuvenescent
buds x 0.75; Viséan. 3. Dictyoclostus semireticulatus (Martin). (a) ventral view. (b) lateral view x0.75; Viséan. 4.
Eomarginifera setosa (Phillips), (a) ventral view. (b) dorsal view x |; Vistan 5. Composita ambigua (J. Sowerby), (a) dorsal
view with part of the shell broken away exposing the spiralium.. (b) lateral view x 1; Visean. 6. Pugnoides pleurodon
(Phillips). (a) dorsal view. (b) anterior view x075; Viséan. 7. Spirifer striatus (Martin) x 1; Visean. 8. Dunbarella papyracea
(J. dc C. Sowerby) x 1; Westphalian.

(Figure 4) Carboniferous lagoonal and non-marine fossils. 1. Elonichthys robisoni Traquair, (a) restoration after Traquair
x |; (b) caudal scale x 8; Viséan. 2. Lingula squamiformis Phillips x 1; Viséan-Namurian. 3. Orbiculoidea nitida Phillips.
(a) brachial valve, (h) pedicle valve x 2; Viséan-Namurian. 4. Tealliocaris woodwardi Peach x 4; Viséan. 5. Waterstonella
grantonensis Schram x 10; Viséan. 6. Naiadites modiolaris J de C Sowerby x 1; Westphalian. 7. Anthracosia planitumida
Trueman x 1.5; Westphalian. 8. Rhizodus hibberti Traquair, tooth x 0.33; Viséan. 9. Beyrichiopsis plicata Jones and
Kirkby x 16; Viséan-Namurian. 10. Cavellina spola Robinson x IS; Viséan. Lingula and Orbiculoidea are marine fossils
tolerant of low salinity.

(Figure 5) Common geological structures, after P.McL.D. Duff.

(Figure 6) Salisbury Crags, by C. Anderson.

(Figure 7) Hutton's Rock.

(Figure 8) Arthur's Seat, by C. Anderson.

(Figure 9) St Bernard's Well, by C. A. Hope from 'The Water of Leith', Jamieson 1984.
(Figure 10) Craigleith Quarry, from 'Views of Edinburgh’, Shepherd 1829.
(Figure 11) Harrison Arch.

(Figure 12) Dolcritc erratics.

(Figure 13) Bass Rock from Seacliff.

(Figure 14) 'Duck's feet'.

(Figure 15) Dunbar Castle.

(Figure 16) Columnar basalt, The Battery, Dunbar.

(Figure 17) Catcraig Limekiln from 'Barns Ness', Anon 1972.

(Figure 18) Cardiopteris polymorpha.

(Figure 19) Siccar Point. after Sir J. Hall from 'Hutton: The Lost Drawings', Craig et al. 1978.



(Figure 20) Section in Passage Group by R. Munro.

(Figure 21) The Old Town Hall, Bo'ness, and stoop and room workings in the Western Main Coal 15 m below the Old
Town Hall, after Cadell 1925.

(Map 1) Lothian Region and the location of the excursions.
(Map 2) Geological map of the Lothian Region.
(Map 3) Arthur's Seat.

(Map 4) Water of Leith valley.

(Map 5) Edinburgh city centre.

(Map 6) Blackford Hill.

(Map 7) Granton and Wardie shore.
(Map 8) Kilspindie shore.

(Map 9) North Berwick to Canty Bay.
(Map 10) Tantallon.

(Map 11) St Baldred's.

(Map 12) Yellow Craig to Cheese Bay.
(Map 13) Garleton Hills.

(Map 14) Belhaven and the Parade.
(Map 15) Dunbar.

(Map 16) Catcraig.

(Map 17) Pease Bay to Cove.

(Map 18) Siccar Point Map.

(Map 19) Lammermuir Deans.

(Map 20) River North Esk.

(Map 21) Bavelaw Castle to Loganlee.
(Map 22) Torphin to Bonaly Tower.
(Map 23) North Esk Inlier.

(Map 24) South Queensferry.

(Map 25) Cramond.

(Map 26) River Avon.



(Map 27) Bathgate Hills.
(Plate 1) Basaltic lavas underlain by red tuffs, Paddling Pool, North Berwick.
(Plate 2) Phonolitc laccolith, Traprain Law, from Pencraig.

(Plate 3) Limestones and mudstones, Lower Limestone Group, cut by basalt dyke and overlain by glacial deposits,
Oxwellmains North Quarry.

(Plate 4) The Great Conglomerate, with recent scree fans. Fairy Castle Dean.

(Plate 5) Sill of white trap, altered basalt, intruding Upper Oil-Shale Group sedimentary rocks, South Queensferry.
(Table 1) Olivine-basalt nomenclature

(Table 2) Geological timescale

(Front cover). Arthur's Seat from Blackford Hill.

(Figure DS1) Sketch section along the high-water mark, from Marine Villa to the beach west of the Hanging Rocks. The
inset shows detailed relationships at the key locality [NT 5016 8595].

(Figure DS2) Sketch section NW to SE across the Hanging Rocks to illustrate emplacement of pyroclastic breccias of the
Weaklaw Vent against younger volcanic rocks by a complex high-angle reverse fault trending parallel to the cliff line. The
sketch is a stylised view based upon a photograph of the western face of the western Hanging Rock (Figure DS6). Most
of the face above the base of the Marine Villa Tuffs is crumbly and inaccessible and hence parts of the interpretation
might be inaccurate.

(Figure DS3). The key locality at [NT 5016 8595], viewed towards the south-west. Well-bedded Marine Villa Tuffs in the
low cliff on the left dip to the right (north-west) at c. 30 degrees. The fallen blocks lie along the axis of an open syncline.
To the right (north-west) of the blocks, a thin 'skin' of Marine Villa Tuffs can be seen draping over a very shallow domed
surface (with rucksack) of paler, coarse, massive Weaklaw Tuffs, that is elongated away from the camera. A dark recess
in the cliff in the distance marks the overhang where near-horizontal, well-bedded Marine Villa Tuffs overlie Weaklaw
Tuffs. Compare with Day (1923, plate XXIII) where, on both photos, the recessed overhang is marked 'x'.

(Figure DS4) The key locality at [NT 5016 8595], viewed towards the north-east. Marine Villa Tuffs in the cliff; blocks
along the syncline axis; and thin skin of Marine Villa Tuffs just above point of stick. Note the coarse texture of the
Weaklaw Tuffs in the foreground. On the rock platform in the distance (top left) is a horizontal feature formed by the basal
Marine Villa Tuffs.

(Figure DS5) The western Hanging Rock. A mass of coarse pyroclastic breccia is juxtaposed against Weaklaw Tuffs at
the base of the cliff and bedded Marine Villa Tuffs above by a reverse fault trending parallel to the cliff and dipping
towards the camera at 40 to 50 degrees. The cliffs here are crumbly and inaccessible but the higher beds can be seen at
the Smuggler's Caves, some 50 m to the west.

(Figure DS6) The western face of the western Hanging Rock, showing the complex reverse fault-zone represented
diagrammatically in (Figure DS2).
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(Figure 1) Forms of extrusive and intrusive igneous rocks.




(Figure 2) Silurian (Upper Llandovery) fossils from the North Esk Inlier. 1. Acernaspis sufferta (Lamont) x 1. 2. Encrinurus
expansus Haswell x 1. 3. Craspedobolbina (Mitrobeyrichia) impendens (Haswell), (a) female, (b) tecnomorph (male) x 5.
4. Cyrtia exporrecta Wahlenberg, internal mould x 1. 5. Skenidiodes lewisii (Davidson), shell preserved x 2. 6. Leptaena
sp., internal mould, pedicle valve x 1. 7. Eopleciodonia penkillensis (Reed), (a) dorsal view, (b) brachial valve, internal
mould, (c) pedicle valve, external mould x 1.5. 8. Atrypa resicularis (Linnaeus) shell preserved x 1. 9. Visbyella sp., (a)
shell preserved, (b) internal mould of brachial valve x 1.5. 10. Dicoeodosia verneuiliana (Beecher), shell preserved x 1.5.
11. Coolinia applanata (Salter), shell preserved x 1 Dalejina polygramma pendandica (Davidson). internal mould x 1.



(Figure 3) Carboniferous marine fossils. 1. Lithostrotion junceum (Fleming). (a) transverse section of corollaites, (b) part
of colony x I; Visean. 2. Aulophyllum fungites (Fleming), (a) transverse section, (b) single individual with rejuvenescent
buds x 0.75; Viséan. 3. Dictyoclostus semireticulatus (Martin). (a) ventral view. (b) lateral view x0.75; Viséan. 4.
Eomarginifera setosa (Phillips), (a) ventral view. (b) dorsal view x |; Vistan 5. Composita ambigua (J. Sowerby), (a) dorsal
view with part of the shell broken away exposing the spiralium.. (b) lateral view x 1; Visean. 6. Pugnoides pleurodon
(Phillips). (a) dorsal view. (b) anterior view x075; Viséan. 7. Spirifer striatus (Martin) x |; Visean. 8. Dunbarella papyracea
(J. dc C. Sowerby) x 1; Westphalian.



(Figure 4) Carboniferous lagoonal and non-marine fossils. 1. Elonichthys robisoni Traquair, (a) restoration after Traquair
x |; (b) caudal scale x 8; Viséan. 2. Lingula squamiformis Phillips x 1; Viséan-Namurian. 3. Orbiculoidea nitida Phillips.
(a) brachial valve, (h) pedicle valve x 2; Viséan-Namurian. 4. Tealliocaris woodwardi Peach x 4; Viséan. 5. Waterstonella
grantonensis Schram x 10; Viséan. 6. Naiadites modiolaris J de C Sowerby x 1; Westphalian. 7. Anthracosia planitumida
Trueman x 1.5; Westphalian. 8. Rhizodus hibberti Traquair, tooth x 0.33; Viséan. 9. Beyrichiopsis plicata Jones and
Kirkby x 16; Viséan-Namurian. 10. Cavellina spola Robinson x IS; Viséan. Lingula and Orbiculoidea are marine fossils
tolerant of low salinity.
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(Figure 6) Salisbury Crags, by C. Anderson.
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(Figure 7) Hutton's Rock.

(Figure 8) Arthur's Seat, by C. Anderson.



(Figure 9) St Bernard's Well, by C. A. Hope from 'The Water of Leith', Jamieson 1984.




(Figure 10) Craigleith Quarry, from 'Views of Edinburgh’, Shepherd 1829.
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(Figure 11) Harrison Arch.

(Figure 12) Dolerite erratics.
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(Figure 13) Bass Rock from Seacliff.
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(Figure 14) 'Duck'’s feet'.
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(Figure 15) Dunbar Castle.

Dunbar.

(Figure 16) Columnar basalt, The Battery,
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(Figure 18) Cardiopteris polymorpha.




(Figure 19) Siccar Point. after Sir J. Hall from 'Hutton: The Lost Drawings', Craig et al. 1978.
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(Figure 20) Section in Passage Group by R. Munro.



(Figure 21) The Old Town Hall, Bo'ness, and stoop and room workings in the Western Main Coal 15 m below the Old

Town Hall, after Cadell 1925.
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(Map 1) Lothian Region and the location of the excursions.




d, gk Leith

B AT :.[ AP

- 5 l'
—+ 2 Puipit Reck van

= LT ; \ 'l':nlnrw Hill

Oil Shale Group

Larwa |8 Basaly; © mugearise]

Wand ieargn
My D 0 SAFBLA

(Map 3) Arthur's Seat.




BEOUNDARY OF LATE-GLACIAL

Belford
Bridge

Stockb ridge\{
RAISED BEACH DEPDElTs“\ 7]
o
A | "
s
=

N
I
¥/ e

“~y Dip of strata

i e
e

% i
R

WAVERLEY BRIDGE

1 Mational Gallary 4 George Hotsl
2 Unlon Bank B St Andrew's Church
1 Cammantial Union & Swandard Life Assurancs

500 metras
L i 1 |
SILLS
- N
Ha
=4
g
I
I pa bl ’
> ;,
g Caatvom Hill -
[
i

-
City Observatary
i

- —
Flaytair's Monumant ":_

NORTH B

¥ Natignal Postrait Qallary
8 Royal Britieh Homsl
8 Norih British Hotsl

B
]
g

(Map 5) Edinburgh city centre.




CHARTERHALL-G7;—

~_ ROAD

GARDENS
w
/E ..ﬁ-r\ Hhh"‘w
& / _Blackford Hill ™~
-3 @ e @‘

e
\\'\.
O-——
G sl
e - -

[
]
x'll.
@ L awTTEs @
- v
=

KING'S

500 metres
|

BUILDINGS

N
4

(Map 6) Blackford Hill.

0 200 metres

-~ SHRIMP (3
BED d

Caravan Park

Limestone

Fish Bed

Shale

Granton
Harbour

Seatearth

Sandstone

N

Unfossiliferous shale

Dip of strata

Trinity
Bridge

(Map 7) Granton and Wardie shore.



SaND

Kilspindie Golf &
Club House

SAND Middle Shnteraw Limesiors
Loswer Skatoriw Lenistang

Uppess Longarsay Limassong

o
=
B
)

Mt Loageraig Limestong

e (&)
< L A

L%, ALTERED
LTI ]

wcarissive 1l wnd bewccle
,

5
“‘- — e Fuilt
5 £ Dipof seats
Haraston i i AT inint
Cottage
(Map 8) Kilspindie shore.
[i] A0 Fratres The Leithies N

[ o % WY

VW ent agglomenite

e i

ﬂ]lllﬂ]llll] M

L Phanglitic intrusion

Carity Bay Sandiione Busattic tull, red

W Dip of siraia

Mgkl Basalt

| Basain: i, Grean —r — Fl

(Map 9) North Berwick to Canty Bay.



____&

Bl
ALILDHAME
0 BLL

/:.. dharme f,

i
- Scoughall
=T Seactild f 7l
i,.- I -.|‘|-n| 5::.1-:-':1*
45 uu ,l“ T
- rf SEACLIFFY
r wTONYER WENT %

:;cnuEnt-:«Lu; %,

i
(Map 10) Tantallon.
'%;_ Mixed strata alee Saltings
%
(Y
) i
@% (&' = Sandstone / Dip of strata
] 2
%
e Basic intrusion e e Fault
%
‘5’&% IFI‘*E Frances Craig 0 500 metres
LT L 1 1 1 L ]

Tyninghame
Links

ﬂn Ravensheugh \
)} Wood I"“H' Q)
w

Bathan's
Strand

alrs .
alrs
ol
ale Sandy
Hirst

Al

Belhaven
Sands




(Map 11) St Baldred's.
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(Map 20) River North Esk.
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(Map 21) Bavelaw Castle to Loganlee.
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(Map 23) North Esk Inlier.
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(Map 24) South Queensferry.
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(Map 27) Bathgate Hills.



(Plate 1) Basaltic lavas underlain by red tuffs, Paddling Pool, North Berwick.

(Plate 2) Phonolitc laccolith, Traprain Law, from Pencraig.



(Plate 3) Limestones and mudstones, Lower Limestone Group, cut by basalt dyke and overlain by glacial deposits,
Oxwellmains North Quarry.

(Plate 4) The Great Conglomerate, with recent scree fans. Fairy Castle Dean.



(Plate 5) Sill of white trap, altered basalt, intruding Upper Oil-Shale Group sedimentary rocks, South Queensferry.

Phenocrysts
MacGregor (1928) il Macdonald (1975)
abundant | may occur
=2 plagioclase olivine macroporphyritic: olivine-plagioclase
= Markle iron oxides | *iron oxides-phyric basalt, basaltic
; hawaiite or hawaiie
A
[=% E plagioclase iron oxides | macroporphyritic: olivine-plagioclase-
& E| punsapie clinopyroxene o s kel cins:
roa 1 = N
E' E alivine pyrox ene-plagioclase-phyric basalt
B e
[T . i
2 | ankaramite

3 Craiglockhart LATCpYraREne
= olivine
T plagioclase iron oxides | microphyric: olivine-plagioclase *iran
= Jedburagh T oxides-phyric hawaiite, basaltic
_:E .-E 9 ovIng hawaiite or occasionally basalt
E E oliving plagioclase | microphyric: olivine-basalt or olivine-
S_ ™~ Dalmeny clino- plagiociase-clinopyroxena-phyric
oV pyroxene | basalt
2 . olivine clino- microphyric: olivine-basalt or olivine-
S Hillhouse pyroxens clinopyroxene-phyric basalt

(Table 1) Olivine-basalt nomenclature.




PERIOD EPOCH/SERIES AGE ENVIRONMENT TYPE OF ROCK/DEPOSIT
Present day ==
QUATERNARY Post-Glscial Temparats bead River alkndum
Higgh sins bineid L it B
lade o i)
Late-Glacial Sub-arctic Peat
Wy high sea el High ramod baach
Arctic Saeds arud grareels
15000
Glacial boe-cap with inberglacials Boukder clyy ()
TERTIARY T il
CRETACEOUS Land, lemparatn o dibin
JURASSIC [Gap in geclogical record) Earthquakes
TRIASSIC Mountsin building
FPERMIAN
RO oy Igretuas: Entnakon
CARBONIFERDUS Coal Maasures Coal swamps, seas, deltas Coal-bewing sediments
Paszsage Group & Rivers, defles Sarduionss, ireclays
Uppar Limestone Grouwp iz S1ata
Limaestons Coal Group E“':.""""""" R Coal-bearing sediments
Lawirglmutnn:-aﬂmup T Em1mh|qrmm_
u I-Shals Group 2 il-shaks -baaring ssdimants
e B lvale o A NOSTI Oil-shales, sandgtones
Arthur's Seat Voleanic Rocks Wolcanic srupticns Lavas, tults, venis
Comantstone Group Coasial, shalcw lgoons L =Rl
5 rvilivan
DEVOMNIAN Upper Old Red Sandstona Aivirs, aeid deser Red sardstones
[OLD RED SANDSTONEl Pentland Hills Volcanic Rocks Violnanic erupticns, Sanhauikes Lavas, talty, intusions
Lowar Old Rod Sandstona Desert, fhoods, rivers Red conglormeranes
205 millvan Earthquakes, mounten building il e
Kk Bamren bad L
FILRAN m:dh;vm 435 mwillion Shallow tropicel seas Forail-bikiing mudsiones
CRDOVICIAN 500 miltiar
CAMBRIAN 530 rwiifon

(Table 2) Geological timescale.
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(Figure DS1) Sketch section along the high-water mark, from Marine Villa to the beach west of the Hanging Rocks. The

inset shows detailed relationships at the key locality [NT 5016 8595].
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(Figure DS2) Sketch section NW to SE across the Hanging Rocks to illustrate emplacement of pyroclastic breccias of the
Weaklaw Vent against younger volcanic rocks by a complex high-angle reverse fault trending parallel to the cliff line. The
sketch is a stylised view based upon a photograph of the western face of the western Hanging Rock (Figure DS6). Most
of the face above the base of the Marine Villa Tuffs is crumbly and inaccessible and hence parts of the interpretation

might be inaccurate.



(Figure DS6) The western face of the western Hanging Rock, showing the complex reverse fault-zone represented
diagrammatically in (Figure DS2).



(Figure DS3). The key locality at [NT 5016 8595], viewed towards the south-west. Well-bedded Marine Villa Tuffs in the
low cliff on the left dip to the right (north-west) at c. 30 degrees. The fallen blocks lie along the axis of an open syncline.
To the right (north-west) of the blocks, a thin 'skin' of Marine Villa Tuffs can be seen draping over a very shallow domed
surface (with rucksack) of paler, coarse, massive Weaklaw Tuffs, that is elongated away from the camera. A dark recess
in the cliff in the distance marks the overhang where near-horizontal, well-bedded Marine Villa Tuffs overlie Weaklaw
Tuffs. Compare with Day (1923, plate XXIII) where, on both photos, the recessed overhang is marked 'x'.



(Figure DS4) The key locality at [NT 5016 8595], viewed towards the north-east. Marine Villa Tuffs in the cliff; blocks
along the syncline axis; and thin skin of Marine Villa Tuffs just above point of stick. Note the coarse texture of the
Weaklaw Tuffs in the foreground. On the rock platform in the distance (top left) is a horizontal feature formed by the basal
Marine Villa Tuffs.




(Figure DS5) The western Hanging Rock. A mass of coarse pyroclastic breccia is juxtaposed against Weaklaw Tuffs at
the base of the cliff and bedded Marine Villa Tuffs above by a reverse fault trending parallel to the cliff and dipping
towards the camera at 40 to 50 degrees. The cliffs here are crumbly and inaccessible but the higher beds can be seen at

the Smuggler's Caves, some 50 m to the west.



