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Geology of the Area: The area is on the north-western side 
of''TT1e Harlecl1 ... Dome, and is underlain hy Upper Cambrian 
and Lower Ordovician shales and sandstones with associated 
greenstones. These rocks dip to the north-west and strike 
in a generally north-easterly direction. The Cambrian 
sedimentary rocks are intruded by the Tan-y-grisiau granite, 
around which a metamorphic aureole occurs. 

Several old mines and prospects 
occur which were intermittently worked for chalcopyrite
bcar1ng veins. The most noteworthy is the Pany-y-wrach 
mine (SH 630410) 

The 1970 reconnaissance stream 
sampling survey located anomalous copper and lead values 
of up to 150 ppm and up to 500 ppm respectively. The 
higher lead values occur in a belt about l½ miles wide 
coincident with the Cambrian/Ordovician boundary over a 
distance of 6 miles. High lead values are associated with 
the Pane-y-wrach mine. (NW R1 NW ?nl 
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2. 

(i) 

PROJECT 1690 - FFESTINIOG 

Introduction 

This area is situated mainly on the north side of the Vale 
of Ffestiniog in northern Merionethshire. Six blocks of 
property have been investigated lying between the towns of 
Port Madoc and Blaenau Ffestiniog. This report deals with 
exploration work carried out on the five smallest blocks of 
property. The largest property in this area is dealt 
with in the report on 1690/The Moelwyns, the properties 
covered in this report are peripheral to the Moelwyns and 
are distributed as follows -

To the east of the Moelwyns a small property near Tan-y
Grisiau has been investigated. This is bleak moorland, 
vegetated with grass and heather and grazed by sheep. 

To the west of the Moelwyns two small areas of land have been 
prospected. These comprise the farm of Wern, situated near 
Llanfrothen village and a small detached section of this farm 
known as Fuches has been included with Wern in one prospecting 
agr8ement. Much of Wern farm is valley floor fields with 
thick drift cover and bog precluding sampling operations. 
The remainder of Wern and Fuches has been given over to sheep 
farming with small fields and woods separated by dry stone 
walls. 

To the south two areas near Llandecwyn have been investigated. 
The larger area is rocky upland sheep grazing around Llyn Tecwyn 
Uchaf, whilst the smaller is a rocky hillock overlooking the 
Drwyryd estuary, known as Y-Garth. 

Geolcgy 

Tan-y-Grisiau 
This property 
microgranite. 

- Crown Esl-al-L See Fig. 2 
is situated entirely on the Tan-y-Grisiau 

(ii) Wern Farm (Wern Farm section) - ll6/3e 
This farm lies on Glanrafon sediments intruded by dolerites to 
the east and with thin interbedded tuffs to the south west. 
To the north west are some intrusive rhyolites. 

(iii) Wern (Fuches Las section) - 11,,;/5 s 
This lies on the Glanrafon beds of middle Ordovician age and 
includes some thin interbedded tuffs. 

( iv) Llyn Tecwyn Uchaf - C/--ci,Vn Es,L-df'-~ 

This property lies mainly on Penrhos sh0.les with a small c1.rez:\ 
h ~ h ~ Th -r> o -=... lTo.n0 r ('.;', "'~ :-. -~ ~ ~ ., of Virrr2 :f};:=,rrs to t e sou..: ease. , ey a~ • . __ 
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(v) Y-Garth - Crai-vn esh:;1--~ 

This small area is composed of Ffestiniog flags. 

3. Old Workings 

This area is characterised by a large number of old workings 
for base metal ores. In most of these cases outputs have been 
very small, only in a few cases do they exceed a few hundred 
tons of concentrates. The oldest and largest of these workings 
is the Bwlch-y-Plwm mine which lies immediately to the south 
west of Fuches Las. This mine is reputed to have been worked 
by the Romans and the extensive workings on a number of veins 
have probably yielded about 10,000 tons of galena concentrates, 
a few thousand tons of blende of varying grades, and a few 
tons of copper ore. Examination of the workings shows that 
most ore came from quartz and quartz/calcite veins, but in at 
least 9ne place a rich stockwork of galena veinlets has been 
mined over a width of twenty feet. 

About one mile south west of Bwlch-y-Plwm, the Pant-y-Wrach mine 
has produced a small amount of copper ore. West of Bwlch-y
Plwm the Penrallt and Hafod-y-Mynydd mines have yielded small 
quantities of lead and zinc ore, and a few tons of copper ore 
has been produced at Clogwyn-y-Boeth. Near Penrallt a bed 
of sedimentary iron ore has been worked on a small scale. 
Several dozen other small workings for lead or copper have 
been located in this area. 

Near Llyn Tecwyn u.chaf several quartz veins have been trialed 
for lead and copper but no economic production has resulted. 
No workings have been located in the Tan-y-Grisiau area. 

4. Previous work 

A reconnaissance stream sampling programme was carried out by 
Huntings in 1970. This revealed a large number of anomalous 
metal values within the area later designated 1690. Very high 
lead values abounded in the region of the Cambrian/Ordovician 
boundary between Llanfrothen and Blaenau Ffestiniog. The 
majority of this area is covered in the report 1690 - Moeh•;yns, 
but Wern and Fuches Las lie at the west end of this ano;,,alous 
zone and the Tan-y-Grisiau property at the east end. Several 
high values near Wern and Fuches Las can be attributed to the 
contamination from old workings, but most of the anomalous 
samples are free from visible contamination. Many sur.~les 
on and around the Tan-y-Grisiau granite have high lead valuc0, 
however, most streams drain sediments and extrusive volcanics 
as well as the microgranite. A few high zinc values occur in 
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the areas of anomalous lead, but at least half of these can 
be attributed at least in part to contamination from tip 
material. Similarly many of the high copper values are 
related to tip contamination, but the remainder including 
most of those in the east are probably genuine. 

In the area near Llyn Tecwyn Uchaf a few anomalous lead and 
copper values occur. These are considered to be due to 
weak vein mineralisation. No streams draining Garth were 
sampled. 

r 
Throughout the area manganese content of the s~eams is high, 
but generally low zinc values suggest that co-precipitation of 
base metals with Mn hydroxides has not occu;red to any great 
extent. 

Soil Sampling 

Soil sampling was carried out during the winter of 1971/2. 
Samples were taken from the subsoil at 100' intervals on 
lines spaced 800' apart. Samples were analysed for Cu, Pb~ Zn. · 

(i) Tan-y-Grisiau: No significant copper or lead values were 
obtained. One isolated high zinc value of 510 ppm was not 

considered to warrant further work. 

(ii) Wern: Despite the prevalence of small lead zinc veins 
nearly no anomalous lead or zinc values were obtained. A 
single high copper value of 132 ppm was not deemed to warrant 
further work especially since it was located within the 
Glanrafon beds. 

• 
(iii) Fuches Las: No anomalous results were obtained. A fevr 
samples analysed for Mo. showed only background values. 

(iv) Llyn Tecwyn Uchaf: No anomalous values were obtained in 
copper or lead or zinc. 

(v) Y-Garth: No significant results were obtained. 

5. Conclusion 

'11hese five small areas do not offer any prospect of large 
scale mineralisation. In the region around the Llyn 7ec\~n 
Ucha£ and Y-Garth properties any mineralisation is probably 
restricted to thin quartz veins. In the Wern and Fuchcs Las 
area the Cambrian/Ordovician contact and its associated fault~ 
is the only area likely to prove of any interest in the future. 
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The Tan-y-Grisiau granite is of no further interest as a 
copper lead or zinc prospect. 

These peripheral areas of Project 1690 are of considerably 
less interest than the Moelwvns area described in the 
accompanying report. 

AUGUST 1972 I.W./P.D.D. 
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AREA 1690 .,.. 

Introduction 

s -

MOELWYNS 

See pla_n B. 

The area covered in this report is the central part of 
the 1690 project area and is referred to as "The Moelwyns". 
The Moelwyns are a range of mountains rising to 2527 feet 
on which this property is situated. 

The area p:cc,:,, ,· i. __ ,.:: is mainly barren mountain sheepwalk 
with frequent crags and scree. Dol-y-Moch farm in the south 
east is wooded on its lower slopes. Some parts of the area 
have in the past been worked for slate. Most of these 
workings have been small, but a few are much larger. 

Mineral Riqhts 

Geology 

Crowm Estates 

116/iS Dol-y-Moch 
(A. Davies,Maentwrog) 

1,000 acres 

750 acres 

The oldest rocks on this property are the Dolgellau beds of 
Upper Cambrian Age, which are exposed in the south eastern 
half of Dol-y-Moch farm. These are blue and blue grey shales 
and slates, becoming pyritous in their higher parts forming 
the dark grey carbonaceous "black band" shales. The Dolgellau 
beds are overlain by the Tremadoc slates,a sequence of grey and 
blu~e muds tones, slates and shales. · 

The Tremadoc Slates represent the highest Cambrian rocks and 
are separated from the succeeding Ordovician rocks by the 
Tremadoc Thrust Zone. In the Moelwyn area this consists of·.a 
zone of crushed slates which merges gradually into undisturbed 

" rock on either side. Short cross faults to this thrust zone 
have in the past often been proved to. be mineralised. 

The base of the Ordovician is usually the Garth Grit, but 
sometimes this is concealed by the Tremadoc thrust zone. 
The Garth grit is overlain by flags and shales of Arenig age. 
These are unconformably overlain by the Glanrafon Beds of 
lower Caradoc age. The shale of the Glanrafon Beds are 
intruded by quartz latite sills and interbedded with the 
Moelwyn volcanic series of acid lavas and tuffs. 

South of the Tan-y-Grisiau reservoir the Tremadoc and 
Dolgellau beds are intruded by the Tan-y-Grisiau micro granite 
and a number of thin associated micro granite sills. 
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Old Workings 

Only two mines are known to have worked metal ores 
on this property. At the Moelwyn Mine (SH 676 437) 
two lodes have been worked for zinc and lead ore. 
These lodes lie in the Tremadocian close to the 
Ton-y-Grisiau microgranite. Total production was 
probably of the order of several thousand tons of 
concentrates, primarily zinc. 

On Dol-y-Moch farm (SH 681 422) small quartz veins 
carried traces of galena and possibly chalcopyrite 
have been trialed upon. The lodes occur in 
the "Black Band" of the Dolgellau Beds, and it is r 
thought unlikely that any economic production occu~~d. 

Examination of old mines to the west along the Tre
madoc Thrust zone (described in Report 1690 Ffestiniog: 
shows that in the region of the thrust the Arenig 
Flags and shales are often a favourable host rock 
for mineralisation. 

The presence of intercalated volcanics in the Glanrafor 
Beds appears to render them more suitable horizon for 
mineral deposition. Occurrences of disseminated 
mineralisation outside quartz veins have however been 
very small in the past. 
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4. Previous work 

A reconnaissance stream sediment survey carried out by 
Huntings in 1970 showed very high lead values in the area 
of the Cambrian Ordovician contact. Some copper and zinc 
values in the same area were anomalous to a lesser extent. 
In view of the fact that the majority of the high lead 
values were away from areas of known contamination, and 
mineralised faults were known to be associated with the 
thrust to the west it was felt that.this area should be 
investigated by a soil sampling programme. 

5. Present Work 

A. 

During the winter of 1971/2 a soil sampling programme was 
carried out. Samples were taken from the subsoil and s~·i ved 
-80 mesh being analysed by atomic absorption spectrometer 
for Cu, Pb, Zn. Some samples were also analysed for Mo. 
The results of these analyses are discussed in Section B , 
and illustrated in Fig 4-. 

Copper, Lead and Zinc. Fi5..s. 2 Sc 3 

The most significant results were obtained in the area west 
south west of Tan-y-Grisiau reservoir (SH 666 433). Here a 
large number of anomalous lead values were obtained, 
including seven in excess of 1000 ppm. The maximum lead 
value was 9600 ppm. The maximum zinc value was 2100 ppm, 
the maximum copper value was 200 ppm. The maximum 
combined Cu, Pb,. Zn content of one sample was 1.07%. This 
area lies directly over the Tremadoc Thrust zone at a point 
where it is intersected by several faults. No workings ~or 
base metals are known to occur in this immediate area, anp 
contamination from industrial, agricultural or domestic 
sources can be regarded as a highly unlikely explanation 
for the high metal values occurring in soil samples. 
Approximately% of a kilometer to the north east a fault 
has been worked for lead and zinc ore at the Moelwyn Mine 
(see Para.3). This mineralised fault strikes broadly 
towards the area of the anomaly, but further~would would be 
required before any relationship to the geochemical anomaly 
could be established. 

The occurrence of stockworks of galena at a once economic 
grade at Bwlch-y-Plwm mine, several miles to the west 
along the thrust zone, albeit on a very srnall scale, 
suggest that if lithological and structural factors~~~ 
suitable this is potentially a promising environment io~ 
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large scale low grade lead deposits. To date the outlined 
anomalous area is quite small, 3000' x 1000' but the 
anomaly is open to the west and south. To the south 1 ie:; u~c, 
Tan-y-Grisiau granite, and although the Moelwyn Mine worked 
deposits close to the granite it is co11sidered unlikely 
that the Tremadocian to the north of the granite will prove 
interesting away from the Tremadoc Thrust Zone. To the west 
however, the prospects are better. For over two kilometers 
the thrust zone is intersected by numerous cross faults, 
and stream sediment samples in this area have given higher 
values than those taken on the area of the soil sampling 
anomaly. This western area is not on Noranda's mineral 
leases but is open for negotiation. Owing to the 
curtailment of field operations it was not possible to 
complete detail sampling of this area. Two lines of soil 
samples were taken, but results of analysis have to date 
not been received. Detail soil sampling, geological 
surface investigation and geophysics would be necessary 
to complete evaluation of the anomalous area. At present it 
is a highly interesting area, but until the nature of the 
mineralisation, if any, is established, any speculation as 
to its extent and economic interest is hazardous. 

A few other areas of interesting soil values occur on this 
area. At SH 656 447 a small number of anomalous lead values 
occur, mainly within the Glanrafon Beds. These lie uph:iill 
of any contamination from slate tips but the anomalous 
area.appears to be small. Several above background lead 
values between Llyn Stwlan (Sh 665 445) and Tan-y-Grisiau 
reservoir are attributed to the Moelwyn No. 1 vein and tip 
rontamination from the same vein. 

In Dol-y-Moch farm (Around SH 682 422) a number of anoma-Ious 
coppers and lead values occur with some high background 
zinc values. At least half of these values occur over or 
below outcrops of the "black band" shales at the top of 
the Dolgellau beds and can be attributed to somewhat 
en~anced base metal values within these rocks. Some of 
the few remaining anomalous values are believed to be due 
to thin quartz veins carrying a small quantity of galena and 
possibly other metal sulphides which are thought to be 
derived by hydrothermal leaching from the carbonaceous 
shale s of the "blac k band" • 

Molybdenum 

A number of samples from this area were J1n.::i.lysc~ci. for i'-~o. 
with the exception of a few values just south of •ran-y
Grisiau reservoir all anomalous values occured south of 

the Tan-y-Grisiau microgranite on Dol-y-Moch Farm. 
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At a time when only the first few results had been 
received from this area and the anomalous Mo. values were 
restricted to one line, the area was examined by Dave 
Carson, of Noranda Mines Limited. No molybdenum minerals 
were found in the sediments by visual examination and a 
thin microgranite sill intruding the base of the Tremadocian 
and carrying arsenic and iron sulphides was suggested by 
Mr. Carson as a possible source of molybdenum for the soil. 
Analysis of a specimen of the sill showed a Mo. content of 
52 ppm. The maximum soil value is 41.1 ppm. It is now 
considered that another possible source of Molybdenum is the 
"black band" of the Dolgellau Beds, the outcrop of which 
corresponds reasonably well with the molybdenum anomaly 
as revealed by the full set of results. If both the 
"black band" and microgranite sill are accepted as having a 
high background value of molybdenum all anomalous values 
in this area can be adequately explained. The closure of 
field operations prevented the collection of samples of rock 
fro.n the "black band" for analysis, thus to some extent the 
presumption of slightly increased Mo. values within this 
rock must remain conjectural. It is considered to be 
very unlikely however that the anomalous Mo. in the soil 
is related to any mineralisation of economic interest. 

6. Conclusion 

The most interesting area located on this property is the 
lead anomaly south of the Llyn Stwlan around GR SH 666 433. 
It is considered that the anomalous values are probably 
related to underlying mineralisation, but further work would 
be needed to determine the nature of this mineralisation .• 
It is unlikely to be in the form of quartz veins outcroppi~g 
at surface source since the "old men" would certainly have 
trialed on these. In view of the nature of known mineral 
occurrences in this area it is tempting to suggest 
mineralised breccia zones in faults sub-parallel or 
at right angles to the Tremadoc Thrust zone, possibly of 
considerable width. It is surprising that zinc values have 
been so much smaller than lead values in this area in view 
of the presence of blende with galena in most of the old 
workings of this area. Without further work these 
suggestions must remain speculative, and it suffices to say 
that the area remains of some interest. It is considered 
that no other area of this property except the above ment
ioned is of sufficient interest to warrant further wor:--:. 

AUGUST 1972 PAUL DUNGATE/Il\N Wl\I,TJ\C':,~ 
(/ 
i / <:.._~~- ' 
\ ':,, \, ' \,. ---. ~ 
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Q_~lo~y of the Area: The area is on the north-western side 
of the Harlec11 Dome, and is underlain hy Upper Cambrian 
and Lower Ordovician shales and sandstones with associated 
greenstones. These rocks dip to the north-west and strike 
in a generally north-easterly direction. The Cambrian 
sedimentary rocks are intruded by the Tan-y-grisiau granite. 
around which a metamorphic aureole occurs. 

Several old mines and prospects 
occur which were intermittently worked for chalcopyrite
bearing veins. The most noteworthy is the Pany-y-wrach 
mine (SH 630410) 

The 1970 reconnaissance stream 
sampling survey located anomalous copper and lead values 
of up to 150 ppm and up to SOO ppm respectively. The 
higher lead values occur in a belt about l½ miles wide 
coincident with the Cambrian/Ordovician boundary over a 
distance of 6 miles. High lead values are associated with 
the Pane-y-wrach mine. (NW R; NW 20} 
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2. 

(i) 

PROJECT 1690 - FFESTINIOG 

Introduction 

This area is situated mainly on the north side of the Vale 
of Ffestiniog in northern Merionethshire. Six blocks of 
property have been investigated lying between t~e towns of 
Port Madoc and Blaenau Ffestiniog. This report deals with 
exploration work carried out on the five smallest blocks of 
property. The largest property in this area is dealt 
with in the report on 1690/The Moelwyns, the properties 
covered in this report are peripheral to the Xoel\oJ'YnS and 
are distributed as follows -

To the east of the Moelwyns a small property near Tan-y
Grisiau has been investigated. This is bleak reoorland, 
vegetated with grass and heather and grazed by sheep. 

To the west of the Moelwyns two small areas of land have been 
prospected. These comprise the farm of Wern, situated near 
Llanfrothen village and a small detached section of this farm 
known as Fuches has been included with Wern in one prospecting 
agreement. Much of Wern farm is valley floor fields with 
thick drift cover and bog precluding sa~pling operations. 
The remainder of Wern and Fuches has been given over to sheep 
farming with small fields and woods separated by dry stone 
walls. 

To the south two areas near Llandecwyn have bee~ investigated. 
The larger area is rocky upland sheep grazing around Llyn Tea•.1"1 

Uchaf, whilst the smaller is a rocky hillock overlooking the 
Drwyryd estuary, known as Y-Garth. 

GeolOJY 

Tan-y-Grisiau 
This property 
rnicrograni te. 

- 0,::,wn Esl-afL See Fig. 2 
is situated entirely on the Tan-y-Grisiau 

( ii) Wern Farm (Wern Farm section) - 11£/38 

This farm lies on Glanrafon sediments intruded by dolerites to 
the east and with thin interbedded tuffs to the south west. 
To the north west are some intrusive rhyolites. 

(iii) Wern (Fuches Las section) - 116/ 5 B 

This lies on the Glanrafon beds of middle Ordovician age and 
includes some thin interbedded tuffs. 

( iv) Llyn Tecwyn Uchaf - CM:>1-Vn Es,L.rr'-~ 

This property lies r.1ainl;;r on Penrhos ~:'lc.les wit:i a s:nall area 
of Vi 0r2 fJ 2("Ts to the south east. T!-1ey a;,e o".: :_"':'~0,.... Ca:;'.~':" ~-2.:: 



- 2 -

(v) Y-Garth - C,,...oi,vn CJH::11--e 

This small area is composed of Ffestiniog flags. 

3. Old Workings 

This area is characterised by a large number of old workings 
for base metal ores. In most of these cases outputs have been 
very small, only in a few cases do they exceed a few hundred 
tons of concentrates. The oldest and largest of these workings 
is the Bwlch-y-Plwm mine which lies immediately to the south 
west of Fuches Las. This mi~e is reputed to have been worked 
by the Romans and the extensive workings on a number of veins 
have probably yielded about 10,000 tons of galena concentrates, 
a few thousand tons of blende of varying grades, and a few 
tons of copper ore. Examination of the workings shows that 
most ore came from quartz and quartz/calcite veins, but in at 
least one place a rich stockwork of galena veinlets has been 
mined over a width of twenty feet. 

About one mile south west of Bwlch-y-Plwm, the Pa nt-y-\-lrach r.n.r,c 
has produced a small amount of copper ore. West o:: owlch-y
Plwm the Penrall t and Hafod-y-:•~ynydd mines have yielded small 
quantities of lead and zinc ore, and a few tons of copper ore 
has been produced at Clogwyn-y-Boeth. Near Penrallt a bed 
of sedimentary iron ore has been worked on a small scale. 
Several dozen other small workings for lead or copper have 
been located in this area. 

Near Llyn Tecwyn uchaf several quartz veins have been trialed 
for lead and copper but no economic production has resulted. 
No workings have been located in the Tan-y-Grisiau area. 

Previous work 

A reconnaissance stream samplir.g programme was carried out by 
Huntings in 1970. This revealed a large nu~~er of anomalous 
metal values within the area later designated 1690. Very nign 
lead values abounded in the region of the ca~~rian/Ordovician 
boundary between Llanfrothen and Blaenau Ffestiniog. Tne 
majority of this area is covered in the report 1690 - !•:oehr1ns, 
but Wern and Fuches Las lie at the west end of this ano;.,alous 
zone and the Tan-y-Grisiau property at the east end. Several 
high values near Wern and Fuches Las can be attributed to the 
contamination from old workings, but most of the anoillalous 
samples are free from visible contamination. .Many samples 
on and around the Tan-y-Grisia~ granite have high lead values, 
however, most streams drain sediments and extrusive volcanics 
as well as the microgranite. A few high zinc values occur in 
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the areas of anomalous lead, but at least half of these can 
be attributed at least in part to contamination from tip 

'material. Similarly many of the high copper values are 
related to tip contamination, but the remainder including 
most of those in the east are probably genuine. 

In the area near Llyn TecW'Jn Ucha£ a few anomalous lead and 
copper values occur. These are considered to be due to 
weak vein mineralisation. No streams draining Garth were 
sampled. 

r 
Throughout the area manganese content of the s~earns is high, 
but generally low zinc values suggest that co-precipitation of 
base metals with Mn hydroxides has not occ1red to any great 
extent. 

Soil Sampling 

Soil sampling was carried out during the winter of 1971/2. 
Samples were taken from the subsoil at 100' intervals on 
lines spaced 800' apart. Samples were analysed for Cu, Pb, Zn. 

(i) Tan-v-Grisiau: No significant copper or lead values were 
obtained. One isolated high zinc value of 510 ppm was not 

considered to warrant further work. 

(ii)~: Despite the prevalence of small lead zinc veins 
nearly no anomalous lead or zinc values were obtained. A 
single high copper value of 132 ppm was not deemed to warrant 
further work especially since it was located within the 
Glanrafon beds. 

(iii) Fuches Las: Ko anomalous results were obtained. A feW" 
samples analysed for Mo. showed only background values. 

(iv) Llyn Tecwyn Uchaf: No anomalous values were obtained in 
copper or lead or zinc. 

(v) Y-Garth: No significant results w~re obtained. 

5. Conclusion 

These five small areas do not offer any prospect of large 
scale mineralisation. In the region around the Llyn Tec,~n 
Uchaf and Y-Garth properties any mineralisation is probably 
restricted to thin quartz veins. In tr-.e Wern and Fud,es :i:..,2.s 
area the Cambrian/Ordovician contact and its associated fa~lts 
is the only area likely to prove of any interest in the fut~re. 
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T~e ~an-y-Grisiau granite is of no further interest as a 
copper lead or zinc prospect. 

These peripheral areas of Project 1690 are of considerably 
less interest than the Moel-wyns area described in the 
accompanying report. 

AUGUST 1972 I.W./P.D.D. 
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AREA 1690 MOELWYNS 

Introduction See pla_n B. 

The area covered in this report is the central part of 
the 1690 project area and is referred to as "The Moelwyns". 
The Moelwyns are a range of mountains rising to 2527 feet 
on which this property is situated. 

The area pro~;:,,=·:~~~ is mainly barren mountain sheepwalk 
with frequent crags and scree. Dol-y-Moch farm in the soutr. 
east is wooded on its lower slopes. Some parts of the area 
have in the past been worked for slate. Most of these 
workings have been small, but a few are much larger. 

Mineral Rights 

Geology 

Crow.n Estates 

116/25 Dol-y-Moch 
(A. Davies,Maentwrog) 

1,000 acres 

750 acres 

The oldest rocks on this property are the Dolgellau beds of 
~pper Cambrian Age, which are exposed in the south eastern 
half of Dol-y-Moch farm. These are blue and blue grey shales 
and slates, becoming pyritous in their higher parts formins 
the dark grey carbonaceous "black band" shales. The Dolge:.:au 
beds are overlain by the Tremadoc slates,a sequence of grey and 
blu~e mudstones, slates and shales. 

The Tremadoc Slates represent the highest Cambrian rocks ar.c 
are separated from the succeeding Ordovician rocks by the 
Tremadoc Thrust Zone In the Moelwyn area this consists of .,a 
zone of crushed slates which merges gradually into undistur~~d 

' rock on either side. Short cross faults to this thrust zor.e 
have in the past often been proved to be mineralised. 

The base of the Ordovician is usually the Garth Grit, but 
sometimes this is concealed by the Tremadoc thrust zone. 
The Garth grit is overlain by flags and shales of Arenig asc. 
These are unconformably overlain by the Glanrafon Beds of 
lower caradoc age. The shale of the Glanrafon Beds are 
intruded by quartz latite sills and interbedded with the 
Moelwyn volcanic series of acid lavas and tuffs. 

South of the Tan-y-Grisiau reservoir the Tremadoc and 
Dolgellau beds are intruded by the Tan-y-Grisiau micro gra~ite 
and a number of thin associated micro granite sills. 
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Old Workings 

Only two mines are known to have worked metal ores 
on this property. At the Moelwyn Mine (SH 676 437) 
two lodes have been worked for zinc and lead ore. 
These lodes lie in the Tremadocian close to the 
Ton-y-Grisiau microgranite. Total production was 
probably of the order of several thousand tons of 
concentrates, primarily zinc. 

On Dol-y-Moch farm (SH 681 422) small quartz veins 
carried traces of galena and possibly chalcopyrite 
have been trialed upon. The lodes occur in 
the "Black Band" of the Dolgellau Beds, and it is r 
thought unlikely that any economic production occu~~d. 

Examination of old mines to the west along the Tre
madoc Thrust zone (described in Report 1690 Ffestiniog) 
shows that in the region of the ~hrust the Arenig 
Flags and shales are often a favourable host rock 
for mineralisation. 

The presence of intercalated volcanics in the Glanrafon 
Beds appears to render them ffiore suitable ho~izon for 
mineral deposition. Occurrences of dissewinated 
mineralisation outside quartz veins have however been 
very small in the past. 
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4. Previous Work 

s. 

A. 

A reconnaissance stream sediment survey carried out by 
Huntings in 1970 showed very high lead values in the area 
of the Ca.nbrian Ordovician contact. Some copper and zinc 
values in the same area were anomalous to a lesser extent. 
In view of the fact that the majority of the high lead 
values were away from areas of known contamination, and 
mir.eralised faults were knm-m to be associated with t'he 
thrust to the west it was felt that this area should be 
investigated by a soil sampling programme. 

Present Work 

During the winter of 1971/2 a soil sampling prograrr,rr,e was 
carried out. Samples were taken from the subsoil and s€·ived 
-80 mesh being analysed by atomic absorption spectrometer 
for Cu, Pb, Zn. Some samples were also analysed for Mo. 
The results of these analyses are discussed in Section B, 
and illustrated in Fig 4. 

Cooper, Lead and Zinc. 2 .;.. 3 

The most sign.ificant results v,ere obtained in the area west 
south west of Tan-y-Grisiau reservoir (SH 666 433). Here a 
large nu.-ilier of anomalous lead values were obtained, 
including seven in excess of 1000 ppm. The maximum lead 
value was 9600 ppm. The maximu;n zinc value was 2100 pp..-,, 
the maxi:num copper value was 200 ppm. The maximum 
cowbined Cu, Pb,. Zn content of one sample was 1.07%. Tnis 
area lies directly over the Trerr.adoc Thrust zone at a point 
where it is intersected by several :faults. No workings ~or 
base metals are known to occur i:-, this immediate area, anfi 
contamination from industrial, agricultural or domestic 
sources can be regarded as a highly unlikely explanation 
for the high metal values occurring in soil samples. 
Approximately¾ of a kilometer to the north east a fault 
has been worked for lead and zinc ore at the Moel~•n Mine 
(see Para.3). This mineralised fault strikes broadly 
towards the area of the anomaly, bi.l t further ,\would v.·ou::...c be 
required before any relationship to the geochemical ano;:-:.aly 
could be established. 

The occurrence of stockworks of galena at a once econoffiic 
grade at Bwlch-y-Plwr.1 mine, several miles to the west 
along the thrust zone, albeit on a very snull sculc, 
suggest that if lithological and structural factors arc 
suitable this is potentially a promising environment for 
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large scale low grade lead deposits. To date the outlined 
anomalous are~ is quite small, 3000' x 1000' but the 
anomaly is ope.i to the west and south. To the south 1 ies the 
Tan-y-Grisiau granite, and although the Moelwyn Mine worked 
deposits close to the granite it is co1,sidered unlikely 
that the Tremadocian to the north of the granite will prove 
interesting away from the Tremadoc Thrust Zone. To the west 
however, the prospects are better. For over two kilometers 
the thrust zone is intersected by numerous cross faults, 
and stream sediment samples in this area have given higher 
values than those taken on the area of the soil sampling 
anomaly. This western area is not on Noranda's mineral 
leases but is open for negotiation. Owing to the 
curtailment of field operations it was not possible to 
complete detail sampling of this area. Two lines of soil 
samples were taken, but results of analysis have to date 
not been received. Detail soil sampling, geological 
surface investigation and geophysics would be necessary 
to complete evaluation of the anomalous area. At present it 
is a highly interesting area, but until the nature of the 
mineralisation, if any, is established, any speculation as 
to its extent and economic interest is hazardous. 

A £ew other areas of interesting soil values occur on this 
area. At SH 656 447 a small number of anomalous lead values 
occur, mainly within the Glo.nrafon Beds. These lie uph:ii.11 
of any contamination frQ~ slate tips but the anomalous 
area. appears to be small. Several above background lead 
values between Llyn Stwlan (Sh 665 445) and Tan-y-Grisiau 
reservoir are attributed to the Moelwyn No. 1 vein and tip 
rontamination from the same vein. 

In Dol-y-Moch farm (Around SH 682 422) a number of anomci'9lous 
coppers and lead values occur with some high background\ 
zinc values. At least half of these values occur over or 
below outcrops of the "black band" shales at the top of 
the Dolgellau beds and can be attributed to somewr,at 
en\hanced base metal values within these rocks. Some of 
the few remaining anomalous values are believed to be due 
to thin quartz veins carrying a small quantity of galena ana 
possibly other metal sulphides which are thought to be 
derived by hydrothermal leaching from the carbonaceous 
shales of the "black band". 

B. Molvbdenum 

A number of samples from this area were ~nalysea for ;.:o. 
with the exception of a few values just south of Tan-y
Grisiau reservoir all anomalous values occured south of 

the Tan-y-Grisiau microgranite on Dol-y-Xoch Farm. 
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At a time when only the first few results had been 
received from this area and the anomalous Mo. values were 
restricted to one line, the area was examined by Dave 
Carson, of Noranda Mines Limited. No molybdenum minerals 
were found in the sediments by visual examination and a 
thin microgranite sill intruding the base of the Tremadocia~ 
and carrying arsenic and iron sulphides was suggested by 
Mr. Carson as a possible source of molybdenum for the soil. 
Analysis of a specimen of the sill showed a Mo. content of 
52 ppm. The maximum soil value is 41.1 ppm. It is now 
considered that another possible source of Molybdenum is tha 
"black band" of the Dolgellau Beds, the outcrop of which 
corresponds reasonably well with the molybdenum anomaly 
as revealed by the full set of results. If both the 
"black band" and microgranite sill are accepted as having a 
high background value of molybdenum all anomalous values 
in this area can be adequately explained. The closure of 
field operations prevented the collection of samples of roe~ 
fro.n the "black band" for analysis, thus to some extent the 
presumption of slightly increased Mo. values within this 
rock must remain conjectural. It is considered to be 
very unlikely however that the anomalous Mo. in the soil 
is related to any mineralisation of economic interest. 

6. Conclusion 

The most interesting area located on this property is the 
lead anomaly south of the Llyn Stwlan around GR SH 666 433. 
It is considered that the anomalous values are probably 
related to underlying mineralisation, but further work woul~ 
be needed to determine the nature of this mineralisation .• 
It is unlikely to be in the form of quartz veins outcroppivs 
at surface source since the "old men" would certainly have 
trialed on these. In view of the nature of known mineral 
occurrences in this area it is tempting to suggest 
mineralised breccia zones in faults sub-parallel or 
at right angles to the Tremadoc Thrust zone, possibly of 
considerable width. It is surprising that zinc values have 
been so much smaller than lead values in this area in view 
of the presence of blende with galena in most of the old 
workings of this area. Without further wor~ these 
suggestions must remain speculative, and it suffices to say 
that the area remains of some interest. It is considered 
that no other area of this property except the above ment
ioned is of sufficient interest to warrant further work. 

AUGUST 1972 PAUL DUi';GATE/IAN WALLAC8 
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NORANDA-KERR LIM~ 

APPLICATION FOR FINANCIAL ASSISTANCE 
FOR MINERAL EXPLORATION 

SECTION I : DETAILS OF APPLICANT 

1. a. ~: Noranda-Kerr. Limited, 6 Curzon Place, London Wl, 
(01-629-9919) 

2. 

b. Registered Office:· New Zealand House, Haymarket, London SWl. 

c. Contact for further information:·or. Barry Scott, or Mr. 
Hans R. Morris, 6 Curzon Place, London Wl. (Ol-629-9919) 

d. Bank: .",Bank of Nova Scotia, 10 Berkeley Square, London Wl. 

Work to be carried out by Noranda-Kerr Ltd. personnel, with 
contracts let out to geophysical and drilling contractors 
where appropriate. 

SECTION II ~ FINANCIAL INFORMATION 

3. a. Articles of Association of Noranda-Kerr Limited have been 
submitted under separate cover. 

b. Accounts: Noranda-Kerr Limited was registered as a U.K. 
company on 2nd January 1970~ the First Annual Audit for 
the year 1970 is complete and will be adopted at the next 
board meeting: a copy of this Audit has been submitted 
under separate cover. Auditors are Arthur Young, 
Mcclelland Moores & co., of Moor House, London Wall, EC2 
(Ol-628-4070): the partner concerned is Mr. Brian Walters. 

c. Parent Company: Noranda Mines Limited, 44 King Street West, 
Canada; a copy of whose• Annual Report for 1970 has been sent 
under separate cover. 

d. Company and Directors are not associated with any business 
outside the Noranda Group, except that a Director, Mr. 
P.J. Gaynor, is a partner in the legal firm of McKenna & 
Co. , 10 Whitehall, London SWl .. 

e. Shares of Noranda Mines Limited are quoted on the Toronto 
Stock Exchange. 
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COVERING COMMERCIAL IN CONFll)lt~CE 

Department of Trade and Industry 
1 Mineral Development Branch 
Thames House South Millbank London SW1 

I 

Telegrams Advantage London SW1 
Telephone 01-222 7000 ext 1389 or 2074 

-

The Institute of Geological Sciences 
Exhibition Road 

Your reference Al R v 'r( 4-f 1 "Its. 
Our reference f-1. H I= t / FtH·tc: "'1 C., 

London S'v/7 
Date 

FINANCIAL ASSISTANCE FOR MINERAL EXPIDRATION 

I attach a copy of an application with associated maps and papers from 
"'~ - l--......__... L <.'5f) for assistance towards 

the F~ project. I would be 
gi-ateful if you would consider the application and advise: 

(i) Whether the applicants have appropriate expertise and/or experience 
to undertake the programme or have access to it. 

(ii) Whether there is any reason why the project should not be supported. 

(iii)· Whether the proposed work programme is sensible in the light of 
available information. 

(iv) If, in your view, there appear to be any abnormal features in the 
application which we should take into account in reaching a decision. 

If the information provided is not adequate you should approach the applicant 
direct but we would be grateful if you keep us informed if anything significant 
arises from your discussions. · 


