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Bristol Channel-Bray Fault (BCBF) is
more closely related to that of mainland
Europe shown in yellow
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Contrasting onshore and offshore geology

‘_."' Major fault

__,f Axal trace of manaching
o~ Axial trace af anticling
Axipl trace of syncline . &

. 200m bathymetric contour
< (approximately comaident with
this shielfbreak)
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Litle Sole Formation
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Upper Cretaceous
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Permo-Triassic

Carboniferous

Devoman
Devonan-Carbonderous
Ordovician-Silunan
Cambrian

Pracambrian

Upper Palaeozoic volcanic rock
Varscan granife
Lizard Complex

Masazoic igneous bodies

8 Lower Palagozoit igneous rock

(066T) SueA]




million &

years o

00€
00¢
00T
&d
o'z
0

Devonian @ Carboniferous | Permian | Triassic @ Jurassic | Cretaceous @ Palaeog’ Neog’ Quat’

onshore _ [S—] - - - - —

OffSNOrE N+S ooy NS EED NN  UNEED D
onshore E

Closing oceans
- and creating
mountains

JIueNY

sulejunow

@) T
o =1
Q g5

© o
2 o
=1 o
(@] o

Atlantic margin /
European intraplate

Rheic Ocean margin - En L
: Rangeajintraplatey '

contemporary
—_ —_ ) A X N N
thrust | —)
non-marine Wealden Bovey
I — j— [ — TYIX Y
rmarine Chalk St Erth
am aan m [—— EEEmE R NN
felsic granites Lundy
= - [—] -
Wolf / Epson
mafic — —_ J—
Sz Cross-course SLFZ
B!!CU—Pb—Zn 2 fW-Sn-Cu || ee oo oo |
_u,’; + AU }i Zn-As +
UUIETILC e fothers
SedEX/VMS i |
granite-related



BT S S0

Plymouth Bay Basin

upper plate
(Normannian High)

; . s —
Late Palasozoic deformation front ——— izl “y & [
. | RE2S) 5

; SEISTICALAS

P

Azor et al. (2008, Tectonics) 460 Ma Gondwana







Variscan convergence

Post-Variscan extension
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HF: Herodsfoot
MH: Menheniot
MT: Mary Tavy

PL: Porthleven
PZ: Perranzabuloe
TaV: Tamar valley
TeV: Teign Valley
Wa: Wadebridge
WJ: Wheal Jane

Principal metals
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China clay
©
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Sources: Dines (1956); Parnell (1988), Jackson et al. (1989)
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Margin of Great Cross-course fault zone,
deep adit level, South Crofty Mine
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Final ice melting temperatures (*C)

Source: Gleeson et al. (2001, GCA)

» Fluids in P-T hosted veins in offshore similar to cross-course
= Some cross-course fluids in E-W veins with earlier granite fluids
= Some cross-course quartz (Menheniot) has granite-type fluids

0735 1
8750/865r
0.730 t
0.725 +
0.720 + Age=2362%3 Ma
Initial Ratio = 0.71290 + 0.00008
0715 . MSWD = 0.4
87Rb/86Sr
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Rb-Sr isochron for inclusion fluids and fluorite from the
Tamar Valley crosscourse veins.

Source: Scrivener et al. (1994) JGSL



(4) Mind the gap - where’s the Jurassic?

Daprnis ol

Salcommbe Hill Dunacomibe Higher Clilf Cha Lower Calt

E—
ffﬂ_l.l.l_d'- T

Salcom - 0T s . | Wiebon
. N st AT |hnln1n] lw.,:rw

Sichmouils 5o f__,--"' Fabrcar, 1 :

EAST

2 — = - e — =
- e e e ATy T T
——— %#—*ﬂm e e i~ —
- _—.r_.-u:-_‘___;‘_"i—z.__ e o o ke o e
= i e L T T T —— s —

A4
Cretaceous Upper Greensand unconformably overlying, Triassie Mereia
.. Mudstone Group.east of,Sidmouth"(wewed from Chit Rocks)



Source: PSYRILLO
and high: kaolinizatio
Crystalline Rocks. E

Temperature (°C)

Depth (km)

300 —

400 —

500 —

600 —

700 —

Ar/Ar
muscovite

800 — St. Austell Pluton

AFTA
cooling rate 2.8°C / m.a.
125°C, 155-137 m.a.

unroofing of
the pluton

|

Early | Late

Cretaceous
0
base projected ages

| Triassic of kaolinization

rifting | [
5y _| fault-driven | |
- subsidence | |
3 I I

\ | I
\ |  thermal thermal
4 — \ | uplift subsidence
\ | | .
5 — AN | - compressional
\, | / \ uplift (Alpine)
6 — | ,’ 2km . "/\“—-—
. “ )
7 - R S AN
rifting 60 m.a.
8 —Plymouth Basin Early | Late
Permian |  Triassic | Jurassic ! Cretaceous | Tertiary

300

250

205

135 65

id evolution of a basin
Hydrocarbons in
214, 175-195



— TS 1] o0 PRESENT SURFACE

GOSSAN 0‘0 SR
(CASSITERITE, QUARTZ, (1§ }TIN ZONE (WORKED AT
DOLCOATH)

IRON OXIDES). AL
s PRESENT WATERTABLE |

ZONE OF COPPER
OXYSALTS, OXIDES
AND NATIVE METAL ®

SUPERGENE ZONE <

ZOF'IE HF_S_E_C_O_N_D_A_R_Y_ = !3 MESOZOIC WATER TABLE SO - CALLED
7 COPPER ZONE

(SULPHIDES (CHALCOCITE, ETC] "

—SULPHIDESICHNLEORTE, ST
ZONE OF PRIMARY
SULPHIDES (CHALCOPYRITE,
ETC) .
ZONEOEMDEDSn/Cu. M = = = == Y
HYPOGENE ZONE  { ORES _____________ s L |
Tty —
Bl Ron oxipes oy p -
e SO - CALLED b~
B oxvsaurs ZONE OF CASSITERTE i ik

(BUT TIN IN WORKABLE  fis
CONCENTRATIONS MAY %
OCCUR UP TO THE
SURFACE).

. SECONDARY SULPHIDES
PRIMARY SULPHIDES
(D! CASSITERITE

QUARTZ

DOLCOATH MAIN LODE -
TIN ZONE UNBOTTOMED (BUT
APPROACHED) AT 550 FATHOMS.

QUARTZ - TOURMALINE
‘ROOTS’ OF LODE SYSTEM

-
St Agnes Formation, Cornwall - - °
Neogene (Miocene) =



Camm and Hosking (1985)




Commodities in SW England

Metallics- Sn, W, (Cu, Zn, U, Au?)
China Clay (By-products Li, Nb, Ta)
Ball Clay

Aggregates

Building Stone

Holes (Waste Disposal)



Fracture-controlled
mineralization

Triassic
240-220 Ma

Type Metals Gangue Fluids

Cross-course Pb, Zn, Ag, Fe, qtz, bar, dol, F'"fﬂﬁ from

veins Sh, U cal, fluor sedimentary
CE

Mid-Triassic rifting

Chlorite- Sn, Cu, Pb, Zn, qtz, kspar, chl, Variable
tourmaline veins |As, Fe tour, hem, fluor mixing of
Tourmaline- Sn tour, qtz granite and
quartz (breccia) country rock
veins HITGE
Skarn/ replacement Sn
Greisen-bordered |W, As, Sn qtz, musc, tour Granite-
sheeted veins derived
Pegmatites W, As, Bi, Mo, Sn | qtz, kspar, fluids
musc, tour dominate

After Chesley et al. (1993)



Price in USD/tonne
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nderground Mining




Hemerdon project - Well drilled and geological simple

Exploration Drilling & Geology

» Dirill location plan
» Section showing Geology
» Potential to yield Long mine life

» Amax pilot plant recovery ~70% il ol i
Heavy Media Separation, gravity. i . / .

! % wf fin
Secilon across Hemerdon Ore Body (f;g_ R = W O
OLD MNE A w L




Environmental Constrai

nts

Drillholes and subsurface

- - Granite Outcrop
G ra n Ite Granite <2 km (WR et al. 1989) Sourton

Mineralized veins

LEgEI'Id {Crosscourses)
§ [ ImEIGAAreas
4 Aggregate National Park Eg'OSkEﬂ'}'
* Clay | nonB
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Mineral Rights Issues

Locating owners
Owner’s liabilities
Owner’s reputation
Dues

Length

LEGAL COSTS



St Austell China Clay Area




Bardon Aggregates South West “local”

Source: Market

Crushed Rock Sand & Gravel

] AggInd Uk O Agg Ind Uk

a

l Hanson @ Hanson
B Tarmac @ Tarmac
B Glendinning @ Goonvean

B Atlantic @ Atlantic
[ ] Others O Others



TellusSW Data for Minerals
an explorer’s view

« Magnetics

Better delineation of lithologies and feeder or major faults
at surface and depth

Detection of magnetite and pyrrhotite rich units
« Radiometrics

Direct detection of uranium (*4Bi) anomalies and mapping
granites or sediments (ternary plots)

e Lidar

Mapping topography for detection of old workings and
lithology

« Hyperspectral
Mineral mapping



Antimony Spatial Context
Tamar Catchment

Soils Stream Sediments
s ppm b ppm
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Sb (antimony) in stream sediment
of the Tamar catchment (SW England)
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Rawlins, O'Donnell,
& Ingham, 2003.
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