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INTRODUCTION

Recognition that the tectonosedimentary environment of the Solway-Northumberland basin is broadly
similar to the Lower Carboniferous base-metal province of the Irish Midlands prompted the BGS
Mineral Reconnaissance Programme to initiate a drainage survey over the post-Silurian unconformity
in southern Scotland in the early 1970°s (Haslam, 1972). A follow-up survey in the area to the south-
west of Langholm in 1975 traced anomalous Pb and Zn values to a small outcrop of sandstone
containing disseminated galena within the ‘cementstone’ facies of the Lower Border Group close to
the contact of the basal Carboniferous Birrenswark lavas. Subsequently, soil and deep overburden
studies followed by diamond drilling identified sub-economic base metal concentrations in Lower
Border Group rocks extending along 4 km of regional strike (Gallagher et al., 1977).

Reconnaissance panned concentrate sampling continued in 1976 to the north-east of Langholm,
successfully identifying a number of mainly Zn, Ba and minor Pb anomalies indicative of further
mineral occurrences along the northern margin of the basin, but detailed investigations to trace these
anomalies to source was not undertaken at that time. A systematic drainage survey of southern
Scotland as part of the BGS Geochemical Baseline Survey of the Environment (G-BASE) in the
period 1981 - 85, provided high-quality stream sediment data for the area which identified the
presence of anomalous base metal zones close to the basin margin (British Geological Survey, 1993).

In 1992 a new MRP project aimed at stimulating mineral exploration interest in the northern margin
of the Northumberland-Solway basin was instigated. It was prompted by the completibn of a
multidisciplinary study into the aﬁalysis of spaiially-related datasets and mineral deposit modelling for
carbonate-hosted mineral deposits in northern England (Jones et al., 1994). An evaluation of MRP
panned concentrate data and G-BASE stream sediment data in conjunction with geological and
geophysical information revealed the presence of distinct patterns of metalliferous element enrichment
partly coincident with north-east trending Dinantian growth faults developed along the northern basin
margin. Comparison of the regional patterns for Pb, Zn, Cu and Ba in the two sample media (Colman
et al,, 1995), concluded that panned concentrates were the preferred sample type for tracing the source
of base-metal mineralisation. Several areas prospective for stratabound base-metal mineralisation were
identified, and the results of follow-up investigations in the first and most northerly of these target
areas, are presented in this report.

The project area is situated in the Roxburgh District of the Scottish Borders, 15 - 20 km north-east of
Newecastleton and about the same distance south-cast of Hawick. It lies within the Ordnance Survey
1:50,000 map sheet 80 (The Cheviot Hills), and British Geological Survey 1:50.000 map sheet 17E
(Jedburgh). Mature coniferous plantations cover the entire area apart from a narrow east-west strip of
land separating Forestry Commission in the north from private forestry in the south. The relief is
moderate to steep, rising from about 200 m in the valley bottoms t6 nearly 600 m on Peel Fell at the
eastern edge of the area. Extensive deposits of peat, generally 1 - 2 m thick, overlie glacial deposits
which mainly comprise a clay-rich, grey-brown till averaging 3 m in thickness, but locally exceeding
6 m on the lowest ground. The headwaters of two river systems, the Liddel Water (- Peel Burn -
Wormscleuch Burn) and the Jed Water (- Raven Burn) catchments, drain to the south and north
respectively from a central watershed at Wheelrig Head {NT 615 015] (Figure 1). Outcrop is sparse
being limited mainly to the upper reaches of the more deeply incised stream sections, forestry tracks,
and one or two small quarries and other excavations for local road stone supplies.
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PLANNING AND DEVELOPMENT FRAMEWORK

Since the area comprises aimost 80% coniferous forest plantation, population density is very low and
limited to one or two road-side farms. Within the follow-up area land ownership is divided roughly
equally between the Forestry Commission and a private sector forestry company. The only known
planning constraint is a site of Special Scientific Interest (SSSI) which includes the unforested Black
Needle and Green Needle catchments, 2 - 3 km east of the principal target. Access to some parts of the
forested area is restricted for a limited period during early summer to prevent disturbance to nesting
birds of prey. The road network in the area consists of minor (B - class) tarmac roads linking (via
Hawick) to the A7 in the west and (via Kiclder) to the A68 in the east. An extensive system of vehicle
tracks provides easy access to most of the forested ground subject to consent of the landowners.

GEOLOGY

Lithostratigraphy

Locally the geological succession (Figure 1) comprises a basement of Silurian (Wenlock) turbidites
containing mainly grey fissile shales, green-grey mudstones and occasional massive greywacke bands.
This succession, which forms the Riccarton inlier at the western side of the project area, is overlain
with marked unconformity by red fluviatile sandstones and siltstones with subsidiary calcareous
nodules (cornstones) of Upper Old Red Sandstone (UORS) age. Intermittent exposures of UORS are
seen on the eastern flanks of the Riccarton inlier and also in an elongate inlier in Raven Burn. They,
in turn, are overlain by alkali olivine-basalt lavas, the Birrenswark Lavas, which mark the base of the
Lower Carboniferous succession and are considered to be related to rifi-basin formation and tensional
fracturing along the main basin faults (Leeder, 1974). As a consequence of late Carboniferous
faulting, the lavas are now represented by a few small, isolated outcrops along the north eastern and
south western margins of the area. Exposures of the lavas in Dawston Burn just beyond the south
western corner of Figure 1 indicate that their thickness within the project area is likely to be of the
order 10 - 15 m consistent with an overall directional thinning from south-west to north-east observed
by Lumsden et al., (1967).

The lavas are succeeded stratigraphically by sedimentary rocks of the Lower Border Group,
characterised by a great diversity of lithologies with alternating thin beds, usually less than 1 m in
thickness, of sandstones, siltstones, mudstones and impure limestones which together constitute a
fining-upwards cycle. On lithostratigraphic grounds, Leeder (1974) assigns the rocks of this area to
the “‘Arnton Fell Formation’, traceable along the east side of the Kirk Hill Fault in the Newcastleton
area for some 20 km along strike. The formation is considered to exceed 200 m in thickness and to be
the broad time equivalent of the basal third of the Whita Formation, which represents the earliest
rocks of the Lower Border Group in the Langholm area (Leeder, 1974). However the present study
indicates that lithology is so variable and the degree of exposure so poor in the interfluve areas that
only very tentative correlation of the strata across the district is possible.

Clastic rocks account for the greatest proportion of the sedimentary sequence, but limestones and
associated carbonate lithofacies collectively account for about 20% of the total outcrop and are most
abundant in the eastern part of the area. For example, in the upper reaches of Peel Burn, beds of hard,
light brown to orange-weathering silty and sandy dolomite (‘cementstones’) up to about 0.5 m thick
form a series of small but prominent waterfalls and a distinctive downstream train of boulders
identifiable for some 500 m. The dolomite is usually highly ferroan sparite, resulting upon oxidation,

2



in the general orange colouration. Considerable local lithological variations are evident as indicated
by frequent internal laminations caused by variable amounts of clastic detritus. The presence of sharp
tops and bases of many beds suggest a primary origin for the original, possibly aragonitic, sediment
which was subsequently dolomitized. Rarer, irregular nodular cementstones may be diagenetic in
origin (Leeder, 1975). Many of these features indicate deposition in ephemeral lacustrine water bodies
in areas of poor drainage and high water table.

Several beds of dark fossiliferous limestone, some containing algal bands, have also been noted in
Peel Burn. These are indicative of marine-like conditions of deposition and comparable with the upper
part of the Lower Border Group to the west and south west of Newcastleton. Pyrite and marcasite,
probably of late diagenectic origin, frequently occur as fine-grained disseminations and replacements of
microfossils in the carbonate-facies rocks. Pyrite also occurs as patches of irregular or radiating bladed
crystals sited in the margins of carbonate veins and as coarse blebs, streaks, joint and fracture coatings
associated with intense carbonate veining in cementstones and limestones. Lithofacies studies have
indicated deposition in a coastal plain fluviatile environment with poorly-drained flood basins
containing ephemeral lakes fed by occasional marine incursions (Leeder, 1974).

Apart from the Birrenswark lavas, the only igneous rocks are represented by a north-north-west
trending dolerite dyke (1 - 3 m wide) of probable Tertiary age located on the north side of Peel Fell,
and a dolerite plug of Lower Carboniferous age comprising fresh medium-grained plagioclase-
pyroxene-iron ore at Needs Law [NT 605 023]. The latter forms an oval-shaped mass over 500 m long
which has been extensively quarried as a local source of road metal. Contacts with the Carboniferous

sedimentary rocks are sharp and there is no evidence of associated hydrothermal alteration or
mineralisation. '

Structure

The outcrop of the Silurian rocks is influenced by two major folds of Caledonian age, the Caddroun
Burn Syncline, to the north of Arnton Fell summit lying at the western edge of the project area, and a
complimentary anticline, the Catscleuch Anticline, to the south. Both are asymmetrical structures
with fold axes trending north east. Exposures of strongly cleaved Silurian mudstone on the south limb
of the Caddroun Burn Syncline show vertical or steeply inclined inverted beds in contrast to gently
dipping strata on the north limb.

A prominent north-east trending normal fault downthrowing to the south east, the Coomb Edge Fault,
truncates the eastern margin of the inlier throwing the Silurian against the Lower Border Group
(Figure 1). This is one of a major, north-cast trending series of en-echelon basin margin growth faults
of Lower Carboniferous age. Field evidence for this structure is represented by an intense, but narrow
(<2 m) zone of brecciated and hematised greywacke mudstone exposed in a small stream [NT 6043
0146] and very disturbed Silurian strata in several track side exposures 100-400 m to the south.
Attempts to trace the fault north-eastwards into the headwaters of Raven Burn were unsuccessful, but
this may reflect forestry activities which have obscured many of the exposures present during the
original mapping. Further eastwards, the Liddel Water Fauli, another of the major north-east trending
basin margin normal faults, has an estimated throw to the south-east of at least 100 m, intersecting the

middle reaches of Peel Burn, and cutting out considerable thicknesses of the Lower Border Group
succession. :



The existence of these faults of probable Courceyan-Chadian age (Chadwick et al.; 1993, 1995),
coinciding approximately with the position of the postulated oblique plate collision boundary in late
Silurian times (the Iapetus suture), invites close comparison with the structural setting of the Navan
orebody at the faulted margin of the Longford-Down Inlier.

There is little evidence locally of the Variscan deformation, the beds dipping consistently and gently
to the south-cast. A few small-scale folds with north-easterly oriented axes occur in the Lower Border
Group and Upper Old Red Sandstone successions. Dips are of small magnitude suggesting that these
folds are no more than gentle undulations. Close to the principal north-east trending faults however,
there is a general upturning of the strata giving rise to steeper dips to the north or north-west and
“opposed to the regional dip.

MINERAL OCCURRENCES AND ROCK GEOCHEMISTRY

There are no historical records of mineralisation in the project area. However, during the course of the
drainage survey reported here, detailed outcrop inspection resulted in the discovery of minor sulphide
mineralisation at the localitics described below. Rock sampling of these occurrences was undertaken
to establish base metal concentrations and provide mineralogical/petrographical information on the
style of mineralisation. Geochemical data and relevant observations for 33 outcrop and 11 float
boulder samples are presented in Table 1.

1) Raven Burn and Wormscleuch Burn headwaters. Intensely veined dolomicrites contain pyrite as
fine disseminations and pyrite/marcasite as coarse aggregates infilling fracture veinlets. The results of
detailed rock sampling undertaken in the headwaters of Raven Burn (see Table 1, samples BFR 6160-
6178, at [NT 61890 02420] to [NT 61881 02420)) indicate minor base metal enrichment as well as
several percent of iron sulphides associated with the net veining. Weakly disseminated galena was
present in an apparently undisturbed, 0.3 m thick, sandstone unit (BFR 6160 at [NT 61890 02420]),
but the low Pb content of this rock (153 ppm), although the highest of the sample suite, makes this
occurrence of doubtful significance. Ba values (up to 6265 ppm) suggest that baryte is locally present,
probably as epigenetic fracture fillings associated with the calcite veinlets or in irregular replacement
pockets. Thin, orange-weathering cementstones in the upper reaches of Wormscleuch Burn (BFR
7049-7082, at [NT 60525 01482] to [NT 60635 01585]) contain a similar style of mineralisation,
consisting of networks of carbonate veins with the development of pyrite and marcasite along vein
margins succeeded by calcite and/or dolomite suggesting episodic growth. Only Ba shows any
evidence of mineralisation (up to 1.7% Ba in BFR 7079) in the analysed rocks, base metals being
uniformly low in all samples from this stream section.

2) Forest track exposure on the west side of Wormscleuch Burn. A 3 m wide zone of hematite - calcite
cemented breccia occurs in Silurian mudstones associated with the Coomb Edge Fault [NT 6043
0146] at the eastern margin of the Riccarton inlier. A few coarse grains of chalcopyrite and pyrite

were observed in the breccia, but the analytical data suggest that the mineralisation is weak (Table 1,
BFR 6074 at [NT 60430 01455}).

3) The headwaters of Peel Burn. Dark fossiliferous limestones (dolomicrites) up to 0.6 m thick contain

pyrite thinly disseminated throughout the dolomite mosaic. Rare crystals of relatively coarse sphalerite

were observed in spheroidal, calcite or dolomite-lined vugs, 1 to 2 cm across (BFR 6097-6100 at [NT

61860 00865]), and also in stecply dipping dolomite veins (BFR 5925 at [NT 61770 00870]) together

with more abundant iron sulphide. Maximum Zn values of 298 ppm and 3556 ppm respectively were
4



obtained for bulk samples from these two contrasting styles of mineralisation. The immediately
overlying and underlying sandstones and mudstones are unmineralised, suggesting that lithology
exerts a primary control on mineralisation. Sulphides thus appear to have crystallised only with
dolomite in fractures and cavities in hard, compact limestones and cementstones.

DRAINAGE GEOCHEMISTRY

Reconnaissance panned concentrate sampling carried out in the 1970’s revealed particularly high
levels of Zn accompanied by modest enrichment of Ba, Pb, and Cu in several streams in the project
area. Geochemical orientation studies conducted in the Langholm area (Gallagher et al., 1977).
demonstrated that panned concentrates were the most effective sample media for detecting base metal
mineralisation under conditions of thick, clay-rich drift. Follow-up sampling to trace the source of the
anomalies was therefore based on the collection of panned concentrates at intervals of 250-400 m
along stream sections in conjunction with the examination and sampling of rock outcrop and float
boulders.

Heavy mineral concentrates were obtained by wet screening an initial volume of 4 litres of -2 mm
stream sediment and panning to a final volume of about 25-30 ml. Analysis for Cu, Zn, Pb, Ba, Ni, ~
Fe, Sn and Sb was performed on 12 g of milled sample by X -Ray fluorescence spectrometry (XRF) at
the BGS Analytical Geochemistry Group laboratories. The analytical data for 45 reconnaissance
(1976) and 53 follow-up (1993/94) samples, also determined by XRF at the BGS laboratories, are
shown in Table 2 and plotted in Figures 2 - 5. The results of optical examination and semi-
quantitative XRF analysis of unground excess material from a small number of anomalous samples
are presented in Appendix. '

Zinc levels show extreme variation (<5 to >4500 ppm) in the panned concentrates, with the highest
concentrations clustered over Lower Border Group rocks in the middle reaches of Wormscleuch and
Raven Burn headwaters, and the lowest levels over Silurian mudstones on the west side of the area
(Figure 2). Sphalerite was observed in many of the anomalous concentrates as coarse, orange to
brown, resinous fragments, and mineralogically confirmed as an abundant phase in the +500 -2000
um fraction (Appendix). Much of the sphalerite is fresh and uncorroded, suggesting local derivation.
However, it is difficult to account for such high levels on the basis of the small number of known
mineralisation occurrences and the modcrate levels of enrichment in rock samples. In Raven Burn
headwaters, for example, three consecutive sample sites extending over 300 m of the stream channel,
contained Zn values in excess of the upper calibration limit of 4500 ppm (BFP 6778, 6779, and 6781).
Despite a relatively high degree of rock exposure (up to 50%) and the presence of a major mapped
fault (Figure 1), a detailed search upstream revealed only minor amounts of sphalerite in two calcite-
veined cementstone outcrops, which yielded a maximum concentration of 513 ppm Zn (BFR 6092 at
INT 61940 02210]). Other cementstone units in the vicinity contained abundant fracture-bound
pyrite-marcasite, but no evidence of ore metals. Near the eastern margin of the area, in the Green
Needle and Black Needle catchments, a search for the source of similarly high Zn (and Ba) in-
concentrate values (BFP 4696, 2495 ppm Zn at [NT 63760 01905] and BFP 4492, 3710 ppm at [NT
64580 01880]) failed to reveal in-situ mineralisation, although several boulders of extensively veined

cementstone comparable to those outcropping in Raven Burn were observed a short distance upstream
of the anomaly.

w
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In contrast to zinc, lead values show a more restricted concentration range (1 - 887 ppm), the highest
value occurring in the upper reaches of Wormscleuch Burn [BFP 6755, at NT 60400 01290] (Figure
3) coincident with a substantial Cu anomaly (710 ppm). Mineralogical work showed that abundant,
coarse (+500 pm -2000 pm), irregular fragments of galena and chalcopyrite were the primary cause of
the anomaly (Appendix) which appears to originate close to the stream intersection with the Coomb
Edge Fault. Although lead values decrease rapidly downstream they remain moderately anomalous
(74 - 218 ppm) for a distance of 1.3 km. Downstream of the principal anomaly, finer (-500 pm)
oxidised galena was identified in three other anomalous samples, and in one of these (BFP 6763),
small amounts of the Pb-As mineral, mimetite were also noted (Appendix). Elsewhere no Pb
concentrations >108 ppm were recorded indicating the probable dominance of Zn mineralisation.

Strong enrichment of copper is apparent over the entire 1.3 km zone containing anomalous Pb in
Wormscleuch Burn (Figure 4). Valucs reach a maximum concentration of 806 ppm Cu (BFP 6762 at
{NT 60060 00520]) 1 km downstrcam of the maximum Pb value. Three of the minor west bank
tributaries of Wormscleuch Burn, which drain across the Coomb Edge Fault, also contain elevated Cu
levels suggesting contributions of mineralised material from several sources along the main stream
channel. Elsewhere in the project areca Cu values show little variation, except for a few moderate
values (up to 166 ppm) associated with the major Zn-Ba anomalies in Raven Burn (Figures 2, 4 and .
5). As no copper minerals were identified in concentrates from this stream, the Cu is probably
incorporated into euhedral fine-grained pyrite which is a particularly abundant phase in several
samples, forming an estimated 5 - 10 % of the total heavy mineral component.

Other metalliferous minerals confirmed by optical examination and microprobe analysis from the
anomalous zone in Wormscleuch Burn included small amounts of cinnabar in two samples, and fine
(-63 pum) gold in three samples, one of which contained at least 26 grains (BFP 6762 at [NT 60060
00520}]). Morphologically similar gold was also identified in one sample from Raven Burn (BFR 6781
at [NT 61870 02220]), a short distance downstream of the projected intersection of the Coomb Edge
Fault. The marked degree of angularity exhibited by all of the separated gold grains indicates a short
transport distance from a local source(s).

The distribution of high Ba values (> 0.5%) corresponds closely with the relative abundance of coarse,
angular grains of white and pink baryte observed in the concentrates at the time of sampling (Figure
5). Like Zn, many of the Ba anomalies occur in the upper reaches of Raven, Wormscleuch and Peel
burns consistent with the observation of fracture-bound' baryte mineralisation associated with
carbonate-pyrite-sphalerite veining in cementstones and micritic limestones in these catchments.
Occasional thin veinlets and joint / slickenside coatings of baryte were also seen in the same
lithologies. The distinctive cluster of high values in Wormscleuch Burn could also indicate a
contribution from undiscovered baryte mineralisation related to the Coomb Edge Fault although none
was seen in the fault breccia or in float boulders in the stream section.

OVERBURDEN GEOCHEMISTRY

In an attempt to clarify the source of drainage anomalies and trace the extent of mineralisation in the
interfluve areas, fifty two bulk tills were collected using a portable mechanical auger to sample at 50
m intervals along 6 widely spaced traverses (Figure 1). Because of difficult access in the heavily
forested ground, traverse lines were sited mainly along fire breaks (traverses 1, 3, 4, S, and 6). The
two longest traverses (traverses 1 and 2), were sited to intersect the faulted Silurian-Carboniferous



boundary, approximately at right angles to the regional strike. At cach site 6-8 litres of till, collected
from the basal 1-2 m of the hole, was wet screened 10 remove clay and fine silt, and the remaining -2
mm fraction (normally 0.5-1.5 litres) reduced by panning to yield a concentrate of about 30 ml (BFU
samples in Table 3). An additional sample from the maximum attainable depth was collected, and
after drying and dissaggregation, sieved at 150 pum to produce a fine till fraction (BFT samples in
Table 4). The lithology and morphology of clasts recovered during the wet screening operatién was
recorded to provide an indication of provenance, and transport distance.

The average penctration depth of the power auger at 49 sample sites was 3.3 m (< 1 to 6.4 m), but
some exposures of overburden seen in stream banks in the middle reaches of Wormscleuch and Peel
burns exceed 8 m and it is thercfore doubtful whether the material sampled from some holes
represents true lodgement till. Compositionally the drift over most of the area is a very compact grey
or grey-brown clay or silty clay till containing numerous large boulders and pebbles of mainly local
Carboniferous and Silurian origin. However, from the lithological variety and rounded shape of some
clasts recorded in the upper 1-2 m of profiles, transport distances of 20 km or more are indicated. A
distinctive red sandy till recovered from the lowermost sections of two holes drilled near the northern
end of the project area (Traverse 4) confirms the mapped presence of underlying Upper Old Red
Sandstone in an area of very poor exposure.

The concentrations of base metals and Ba arc generally low in both the panned till (Table 3) and fine
till fractions (Table 4), contrasting strongly with the recorded levels in drainage concentrates which
are up to an order of magnitude higher. In part, this is explained by the clay-rich composition of the
tills resulting in small-initial volumes of washed -2 mm material (average of <1 litre) relative to
drainage samples (average of 4 litres). Panned tills thus contain a smaller proportion of heavy
minerals and consequently lower abundances of all metalliferous elements.

High Cu values (maximum 348 ppm in panned till and 88 ppm in -150 um till) occur in samples
collected over the projected surface trace of the Coomb Edge Fault (Figure 6), probably reflecting an
extension of the weak mineralisation noted in the fault breccia nearly 1 km to the north east.
Mineralogical examination revealed the presence of chalcopyrite and two grains of gold in the panned
till, providing additional evidence that mineralised material dispersed downhill from the fault is the
primary cause of the drainage anomalies in Wormscleuch Burn (Appendix).

Although no major anomalies in Zn or Pb are recorded, coincident weak enhancement occurs in a
small number of instances. These liec mainly within 100 - 200 m of the projected fault on traverses 2, 4
and 5 (Figures 7 and 8). Two consecutive sample sites on traverse 2 for example, contain Zn
anomalies in the panned sample (BFU 6663 and 6665) and a Pb and Zn anomaly in one of the
corresponding -150 pm till samples (BFT 6664). Much fine dodecahedral pyrite together with several
coarse grains of sphaleritc was scparated from BFU 6665 and similar amounts of pyrite from BFU
6663 indicating that sulphide mineralisation may be present in the underlying rocks. Sphalerite has
also been identified in other samples having comparable levels of Zn (e.g. BFU 6685 from the Raven
Burn area). Here, the mineral asscmblage also includes fresh chalcopyrite and framboidal pyrite,
several course angular grains of baryte and one fine, irregular grain of gold, all indicating limited
glacial dispersion and a local source of mineralisation (Appendix).

A further 11 till concentrate samples (Table 3, Traverse 7) were collected from till exposures in the
forest track on the north west side of Wormscleuch Burn. Sampling was conducted at 50m intervals
close to the trace of the Coomb Edge Fault to trace the source of the gold and base metal anomalies

7
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seen in the drainage samples. The results failed to indicate enrichment in Au or- Zn, although a
prominent Cu anomaly in sample BFU 7281 is accompanicd by weakly anomalous Pb and Ba (Figures
6, 8 and 9). Both Fe and Ni, and to a limited extent, As values, are enhanced relative to samples
collected over Carboniferous rocks further to the east. The highest concentrations of these elements
correlate with the observation of a strong red coloration in several concentrate samples, probably
reflecting the presence of hematite similar to that recorded in the fault breccia exposed 140 m to the
north east. Apart from iron oxides and the occasional grain of pyrite no heavy metallic minerals were
observed in these samples. »

Two test holes were drilled with a Cobra percussion drill about 50 m west-south-west of the fault
breccia sampled in BFR 6074 (at [NT 60430 01455]). The holes, 50 m apart (Table 4) straddled the
projected line of the fault structure. Basal till samples from both holes showed the same distinctive
reddening observed in the breccia outcrop, and also enrichment in Cu (and Ni) consistent with the
panned till data from Traverse 7.

" GEOPHYSICS

Introduction

Reconnaissance geophysical surveys including magnetic (total field) and VLF magnetic field, were
undertaken to ascertain if these methods could detect the position of potentially mineralised faults
beneath drift cover and to delineate possible sub-outcrops of down-faulted Birrenswark lavas.

In the vicinity of the Wormscleuch Burn-Pcel Burn catchments, evidence for continuation of the
Coomb Edge Fault is obscured by an almost continuous spread of boulder clay. Geophysical traverses
- were located to intersect the projected line of this fault in unexposed interfluve areas including the
head of the Wormscleuch-Raven Burn catchment.

Out of a total of nine across-strike traverses, seven are located within the Wormscleuch Burn
catchment, an eighth in the unexposed watershed area at Wheelrig Head, and the ninth immediately
south-east of the Raven Burn headwaters (Figure 10). The traverses average 1 - 1.5 km in length and
span approximately 3 km of inferred strike-length. Due to difficult terrain conditions and
impenetrable forestry, access to the north-eastern part of the area, in which two small fault-bound
blocks of Birrenswark lavas have been mapped, was precluded.

Survey methods

The ground magnetic data were collected with a Scintrex IGS-2 system configured to observe total
magnetic field and the VLF magnetic ficld sequentially. Magnetic observations were made at
measured intervals of 10 m along approximate north-west/south-east oriented firebreaks in the forest
cover. Total field observations were made using the backpack-mounted bottle for convenience with the
concurrent VLF measurements. All total ficld magnetic data were related to base station observations
made at several sites. The basc stations were linked together and corrections for diurnal change have
been applied. -

VLF magnetic field data were collected sequentially with the total field magnetic data using the
transmitters at Maine, U.S.A (24.0 kHz) and Rugby, UK (16.0 kHZ) since these were the only
transmitting stations to offer a detectable signal. Neither station is, however, particularly suited to the



identification of north-east bearing structures since Maine and Rugby are directed to the west and
south of the study area respectively. All VLF mcasurements were made using a back-mounted receiver
coil and facing towards the transmitter stations.

Magnetic data

There is little or no published magnetic susceptibility data for the Birrenswark lavas although a recent
interpretation of the BGS national acromagnetic survey of the UK clearly indicates that the lavas are
associated with a 40 km long elongate belt of low-amplitude magnetic anomalies (Smith and Royles,
1989, Colman et al., 1995). Ground magnetic surveys conducted in the Langholm area as part of an
MRP base-metal survey also detected zones of perturbed magnetic field over thinly buried or
suboutcropping Birrenswark lavas (Gallagher et al., 1977). Given the rapid attenuation of magnetic
response with depth and the extensive spread of thick overburden throughout the project area, it is
unlikely that weakly magnetic sources will be detected unless they lie within 5 - 10 m of the surface.

The total field magnetic data are shown in Figure 10. Magnetic gradients are, for the most part, gentle
and there are no zones of perturbed magnetic field to indicate the presence of suboutcropping
Birrenswark lavas or other basic igneous rocks. Most pronounced and strongest magnetic variations
were recorded along traverse 8, where measurements were taken along a forest track strewn with
blocks of basaltic material taken from a local quarry. Traverse 9, located to the north-east, exhibits
virtually no magnetic relief, which suggests that the weakly magnetic Birrenswark lavas are either
absent in the sub-surface or decply buried. The other traverses display markedly different magnetic
profiles, the nature of which, in part, can be explained by the variable distribution of basalt boulders
throughout the study area. These eflects are most pronounced over the southernmost segments of
traverses 5 and 6 for example, where measurements were taken along forest tracks reinforced with
basaltic quarry material.

However, some of the magnetic variations cannot be accounted for by the presence of basaltic road
metal, and these may represent the presence of Birrenswark lavas in the sub-surface, especially in the
vicinity of traverses 1-4. Additionally, traverses 6 and 7 exhibit narrow anomalies along the course of
Wormscleuch Burn suggesting the likely presence of a magnetic dyke.

Itis evident that the magnetic method is not successful in mapping the extent of the Birrenswark lavas
or the projected line of the Coomb Edge Fault across the study area. due either to the absence of
magnetic material or its depth of burial.

VLF data

The VLF in-phase data are shown in Figures 11 and 12. They provide no evidence for the projected
trace of the Coomb Edge Fault, most probably due to a lack of contrast in conductivity either side of
the fault. Generally, the data appcar very noisy, indicative of a vanably thick and conductive
overburden. No coherent anomaly patiern is apparent apart from a strong in-phase (Rugby) anomaly
observed along the course of Wormscleuch Burn which is interpreted as topographic in origin.

Figures 13 and 14 show the Fraser Filter operator applied to the in-phase VLF data. They reinforce
the noisy character of the data and the absence of a traceable VLF anomaly along the line of the
Coomb Edge Fault.
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DISCUSSION AND ASSESSMENT

Strongly anomalous Cu, Pb, Zn, and Ba levels are present in panned stream sediment samples over
much of the project area at concentrations which suggest close proximity to a mineralised source or
sources. Mineralogical examination of panned concentrates and electron microprobe studies of
selected grains demonstrate that sphalerite is present in substantial amounts, in generally coarse
(+300 -2000 pm fraction), untarnished grains indicating only limited distance of transport from a
local source. Sphalerite grains separated from panned concentrates collected in the Langholm-
Newcastleton area are virtually identical in morphology, size and colour suggesting a common
metallogenic origin associated principally with calcite-dolomite-(baryte) vein-networks and fractures
in Lower Border Group cementstones in both areas.

Howe'ver, the small number of minor sphalerite occurrences discovered during the present survey does
not adequately explain the magnitude of the geochemical anomalies in the Arnton Fell area, and it is
considered likely that further sources of mineralisation of similar style exist beneath the thick drift
deposits. The possibility that the minor shows of Zn-mineralisation seen in the area could represent a
distal or remobilised expression of Irish-style mineralisation cannot be discounted (Andrew et al.,
1986).

Grains of galena, chalcopyrite and gold discovered in the Wormscleuch and Raven Burns are also
quite fresh and of undoubted local provenance. Their presence, together with rare grains of mimetite
and cinnabar and, in the case of the Wormscleuch catchment, enrichment of As in till and drainage
concentrates, points to a Lower Palacozoic source, possibly lying within or at the faulted margin of the
Amton Fell inlier. This mineralogical association shows certain similarities with the nearest recorded
polvmetallic mineralisation at the Glendinning mine about 30 km to the west. Here, Silurian
grevwackes contain stratiform pyrite and weakly aurifcrous arsenopyrite overprinied by fracture-
controlled Pb-Zn-Cu-Sb-As mineralisation (Gallagher et al., 1983). Although not discovered in the
mineral veins cinnabar was identified in panned concentrates taken below the old mine workings.

Epigenetic veins in the Lower Palacozoic rocks of the Lake District adjacent to the southern margin of
the Solway Basin ofien contain several phases of mineralisation each characterised by a distinctive
suite of minerals and metals (Stanley and Vaughan, 1982), including all of those noted in panned
concentrates from the project area. Recent MRP surveys over the Carboniferous rocks at the southern
margin of the basin (Cooper et al.. 1991, 1992) reported the widespread presence of cinnabar and gold
in panned concentrates and anomalous concentrations of Hg, Cu, As, Pb, and Ba were also recorded
in mineralised limestone associated with acomplex copper-lead-baryte vein at Threapland [NY 1620
3942]. Apart from the gold, which is present in much smaller amounts than in the project area, and
may have been glacially transported from source areas in southern Scotland and the Lake District
(Cooper et al., 1991), there is close similarity in the observed pattern of ore metal enrichment between
the Carboniferous rocks of the project arca at the northern margin of the basin and the Cockermouth
area at the southern edge. This suggests a similar style of metallogeny in the two districts which share
comparable structural and stratigraphic environments.

Ground magnetic data (total magnetic field and VLF magnetic field), failed to detect pronounced
anomalies indicative of either the position of sub-outcropping Birrenswark lavas or the surface trace of
the Coomb Edge Fault. Most probably. this reflects the masking effect of thick overburden and the
poor contrast in the geophysical propertics of rocks on either side of the fault(s).
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The difficulties involved in attempting to locate mineralisation in heavily glaciated terrain using
portable deep overburden sampling equipment are also clearly demonstrated by this study. The
-absence of substantial anomalies in the panncd till samples could arise for several reasons, the most
likely being that the sub-outcropping mineralised source(s) are of low tenor and/or of very limited
extent. However, in the clay-rich, neutral to mildly alkaline tills, typical of those in the project area,
the majority of sulphide grains examined have fresh uncorroded surfaces indicating that chemical
weathering of sulphides is very limited. Under such conditions glacial dispersion trains are
characteristically small in size and therefore difficult to locate geochemically, especially in the upper
parts of deep till profiles which contain a higher proportion non-local material. The capacity of the
power auger to penetrate dry clay-rich till to depths greater than 5 m was very limited, so that the
material collected, may in some instances, have come from well above the base of the till and not be
representative of local bedrock. i

CONCLUSIONS AND RECOMMENDATIONS

1. The geochemical data, taken in conjuntion with the presence of a major basinal synsedimentary
fault and a substantial thickness of Lower Dinantian carbonate-bearing strata, suggests that
undiscovered mineralisation may be present concealed either by the thick spread of glacial deposits or
by a cover of barren sedimentary rock.

2. Based on evidence from sparse rock exposures and mineralogical work on panned concentrates it
seems likely that the mineralisation is predominantly fracture-bound epigenetic in style and may
involve both polymetallic veins (Cu, Au, Pb, Hg, +Ba) associated with Lower Palacozoic rocks and
Zn = Ba fracture-bound mineralisation associated with Lower Border Group cementstones and
limestones. The latter may represent the distal expression of Irish-style stratabound base-metal
mineralisation.

3. Further investigations to test this hypothesis are recommended. Because of the almost continuous
cover of glacial drift this would require a more extensive overburden sampling programme with
equipment such as a reverse circulation or rotasonic drill, capable of penetrating up to 10 m of till and
the top few metres of bedrock. Definition of a target for deep drilling would also require geophysical
surveys and a structural analysis.

4. The possibility of gold mineralisation being associated with the Coomb Edge Fault merits further
_investigation. In comparison with the widespread but low abundance of gold over Lower Palacozoic
and Carboniferous rocks of the Cumbria area, gold is present in significantly larger amounts in the
project area, and has morphological features suggesting derivation from a local source. The logical
next step in exploration would be the use of deep overburden sampling equipment with greater depth
and core drilling capacity to sample at close intervals across the projected line of the Coomb Edge
Fault and its extension northwards into densely forested ground.
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APPENDIX Mineralogical Examination of Panned Concentrates and Panned Tills from the Arnton
Fell area

Reproduced with minor amendments from BGS, Mineralogy and Petrology Short Report MPSR/94/14
(Bland, 1994).

Introduction

Eight panned concentrates from streams and six panned till samples, all collected close to the faulted
Silurian-Lower Carboniferous boundary at the east side of Arnton Fell were submitted for
mineralogical examination. The samples were sclected on the basis of their anomalous base-metal and
barium concentrations or because of the observed presence of sulphides and baryte in the pan at the
time of sampling.

Laboratory examination

All samples were sieved at 500 microns, the greater than 500 micron material being stored whilst the
less than 500 micron fraction was separated into a heavy and light fractions with the §uperpanner.
The heavy fractions were further separated with a Frantz Isodynamic separator into very strong,
strong, modérate, weak and non-magnetic fractions. This greatly aids phase identification, when being
examined under a binocular microscope.

During the microscope examination a number of grains were attached to a microscope slide with
double sided adhesive tape for clectron microprobe analysis to confirm their chemical composition
and mineral identification. '

Results

Examination of the less than 500 micron material showed a distinct lack of some phases relative to
that which would be expected from the chemical analyses. In these cases the greater than 500 micron
material was first examined, using the Sicmens VRS manual XRF, for the element in deficit and then
under the microscope. In all cases the ‘missing' material was found in the oversize fraction. This was
particularly noticeable for zinc and barium, less so for lead as many large sphalerite and barite grains
were found but only a few galena grains. '

The observations of significant features noticed in the super-panned concentrates are given in Table I.
This table also contains the results of optical and XRF examinations of the greater than 500 micron
fractions. In the results for the >30 mesh till samples the XRF peaks have been graded very small,
small and large as a qualitative indication of the quantity prescnt.

The phase identifications of the grains from the concentratcs was made with the Cambridge
Microscan Electron Microprobe using the Link Systems (Oxford Instruments) energy dispersive
attachment. The results are presented in Table 1. Mimetite is Pbs(AsO4)3Cl and gahnite, the zinc
spinel, is ZnAl,O,. The silicate grains placed on the slide were not identificd as specific mineral types.



A selection of the pyrite, sphalerite, galena. gold, silver and gahnite grains were semi-quantitatively
analysed in the microprobe to "quantify" any included arsenic, iron silver, etc. These results are
shown in Tables III, IV and V. The totals for these analyses are low in some cases, mainly due to clay
coatings on the grain surfaces.

Discussion

The chemical anomalies in the samplcs have mostly been accounted for in the minerals, sphalerite,
galena, chalcopyrite and barite, found in the samples. The exceptions are barium and lead in the till
samples which are not complctcly explained.

In the stream samples the large grain size (up to 2 mm) particularly of sphalerite and galena suggests
that the “nugget effect” may have affected the analyses, causing unrepresentative results.

The small grain size and marked degree of angularity of the gold found in the panned -stream
concentrates indicates an extremcly short distance of travel in the stream.

The analyses of the silver rich grains show 10% or more of cadmium. Cadmium is a constituent of
several of the alloys used for 'silver-soldering' (Reference 1).This strongly suggests that the grains,
which have the appearance of metallic swarf, are 'silver-solder', probably AG1 (Ag 50, Cu 15, Zn 16,
Cd 19) which has a liquidus of 640°C. The totals do not add up to 100 and the analyses show
variability which are thought to be clay on the surface and segregation of the alloying elements during
the 'soldering' process. -



Table I Observations during optical and XRF examination.

Sample number
A BFP6562'
BFP6563
BFP6577
BFP6578
BFP6755
BFP6756

BFP6779

BFP6781
BFUG6603

BFUG663

BFUG6665

BFUG6667
BFUG683

BFU6698

Comment
+30 two galcna grains
little true heavy - 77 gold; +30 some sphalerite
abundant zircon, fcw small galena; +30 some sphalerite
very little fine sphalerite; +30 much sphalerite - some abraded surfaces
+30 much galena
abundant 7Thematite; +30 little and nearly all barite

abundant pyrilé - both finc grained and crystal fragments; +30 abundant
sphalerite

+30 abundant sphalerite, 1 largish galena
very little heavy; +30 no Ba, Pb, Zn, Cu

abundant fine pyrite in dodecahedron, abundant black rutile, abundant
garnet (broken fragments); +30 no Ba, Cu very small Pb, Zn

abundant fine pyrite in dodecahedron, abundant black rutile, many small
rods and crosses - probably siderite, fresh ilmenite; +30 no Pb, Cu, very
small Ba, large Zn

little true heavy apart from little iron oxide and garnet; +30 no Pb, Cu
very small Zn, small Ba

abundant fine framboidal pyrite, little garnet, fresh ilmenite; +30 no Pb,
Cu very small Zn, large Ba - several large grains of barite

abundant cokcy-looking pyrite, little else; +30 no Zn, Cu, small Ba, Pb -
abundant bitumen
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Table II Electron microprobe identification of sclected grains.

Sample
BFP6755
BFP6756
BFP6762
BFP6763
BFP6777
BFP6778
BFP6779
BFP6781
BFU6603
BFU6663
BFU6665
BFU6667
BFU6685
BFU6698

Phase
Cinnabar, Sphalcrite, Rutile, Pyrite, Galena, Barite, Silicate
Gold, Barite, Pyritc, Chalcopyrite, Rutile, Silicate
Gold, Cinnabar, Galcna, Sphalcrite, Pyrite, Barite, Rutile, Silicate
Mimetite, Galena, Sphalerite, Chalcopyrite, Pyrite, Barite, Rutile, Silicate
Galena, Sphalerite, Pyrite, Barite, Rutile, Monazite, Silicate
Galena, Sphalerite, Pyrite, Barite, Monazite, Rutile, Silicate
Sphalerite, Pyrite, Gahnite, Barite, Monazite, Rutile, Silicate
Gold, Galena, Sphalerite, Pyrite, Silicate
Gold, Silver, Chalcopyrite, Rutile
Pyrite, Sphalerite, Gahnite, Iron Oxide, Apatite, Dolomite, Rutile, Silicate
Pyrite, probably Siderite, Rutile, Silicate
Pyrite, Iron Oxide, Dolomite, Silicate
Gold, Pyrite. Sphalcrite, Chalcopyrite, IronOxide, Rutile. Apatite, Silicate
Pyrite, Rutile, Silicale

Note The order of the mincrals in Table 2A has no significance.



Table III Semi-quantitative electron microprobe analyses of selected ore minerals

Grain No. Phase

67552
6755/3
6755/25
6762/28
6762/29
6763/5

© 6763/8

6763/9
6777/9
6777/10
6778/3
6778/10
6778/11
6779/3

6779/4 -

6779/5
6779/7
6781/12
6781/13
6663/9
6663/11
6663/12
6663/14
6685/3
6685/4
6685/5
6685/5
6755/12
6755/13
6755/27
67206/27
6763/3
677717
6777/8
6778/4
6778/5
6781/8
6781/9
6781/9
6778/4
6778/5
677117
6755/13

6762/32

6762/33
6756/5
6762/6
6781/4
6781/5
6685/9
6685/10

SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
SPHALERITE
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86.7
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99.1
93.9
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99.2
97.6
98.3
97.7
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95
98.2
99.31
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99
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Table IV Electron microprobe analyses of precious metal grains

Zn S Cd Ni Total

Grain no. Phase Au Ag Fe Cu

6756/1  GOLD 81.8 1.3 6.4 0 0 0.6 90.1
6756/2 GOLD 57 8.4 17.2 12 1 06 854
6762/26  GOLD 90.6 6.5 0.6 0 0 0 97.7
6762/22 GOLD 923 8.1 0 0 0 0 100.4
6762/19 GOLD 77 6.1 82 0.7 0 1.9 939
6762/15 GOLD 393 33.2 3.2 0 0 0 95.7
6762/10 GOLD 69.5 7.4 2 0 0 0.8 79.7
6762/4 GOLD 89.1 6.5 0.7 0 0 0 96.3
6762/2  GOLD 85.3 38 0.5 0 0 0 89.6
6781/1  GOLD 86.8 7 3.1 0 0 0 96.9
678172  GOLD 81 16.3 0 0 0 0 97.3
678173 GOLD 87.4 6.3 2.6 0 0 0 96.3
6603/1 GOLD 89.1 58 0.6 0 0 0 95.5
6603/2  GOLD 91 57 -0 0 0 0 96.7
6685/1 GOLD 84.1 7.3 1.7 0 0 0 93.1
6603/10 SILVER 0 55.8 0 8.1 8.6 0.4 17.4 . 72.9
6603/11 SILVER 0 455 0 20 7.1 0.2 11 0.8 72.8
6603/12 SILVER 0 30.4 0.3 5.1 42 1.1 10.7 41.1
6603/13 SILVER 0 49.5 0.7 11.7 6 0 11.7 67.9
Table V Electron microprobe analyses of gahnite grains

Grain No. Phase Si Ti Al Cr Fe Mn Mg Ca Na K Zn o Total

6663/29 GAHNITE 0 0 304 O 72 06 14 0 2 0 255 372 1043
6779/21 GAHNITE 0 0 304 0 92 03 19 0 1.6 O 23.6 375 1045

19



1L19 Y49 STTIFAO ‘TANIAA "TIVD ATIAISNALXH "LSLNANHO WSO
"WOTONOD 40 WHLSdN dOYD0 LST 'NLSINAWIO ITvd WH0

'NLSS JOMHL W €0 NI VNATVD JO STVISAYD ALVOTIOOV TIVINS
ALINITVHAS, +9LRIAd 'NNEV HLIM SNIFA dLIDTVO

‘SNIDIVIN LV ALDIATVHAS + SH HLIM SEATE/SNIFA dLIDTVO
STOVRINS INIOf ANV FYNLOVIA NO STI+TVO HLIM ‘NLSLINAWFO
addg WVAILS NI dO¥D.0 WOI< ‘1SS 'WOTONOD 'divD "1 TVSVEL
ALRNATVHAS 21900 AILVNINISSIA TAVY HLIM INOLSTNIT Xvd
AL TVHIS ONINIVLINOD SHLLIAVO HLIM ANOLSINIT XIvd
SAAMHATNS LLVNINISSIA TV HLIM SLRIOIN AANVS Mvd
SHLLIAVD NI SHAIHAINS HLIM ANOLSTIANIT TVAIOYVHOOVS XIvd
SAA+ FLIDTVDI SNIFA NIHL ANV SLINM HLIM T8 MOIHL W90
SNIOYVIN NA LV 'SOITS NO Ve +VI00Tdd ALRIDIN NI NA SLIDTVO WOI
HAIHAINS dNT4 HLIM FLRIOIA ALTIS add AOMHL NI

SNZ-ST4-TVI HLIM ‘SLOVIVSING MOWIVN YIATNOF ISO0T
SINIOf NO ALIDTVO +3LINFTVHAS I INO0d 350071

SNIFA ZLVNOGIVO HLIM ‘ZLINOIN avd

YFATNOT WVHILS

SHd HLIM SNA/STHOLVA ALIOTVD "DHNI HIIM JLRIDIN XRIvd
LSTNIVIA JO INILSdN W08 ‘SONA ZLVNOENVI NI ALNIATVHAS ¢
STVYANIN ALIHA 1408 4O NOZIMOH H1LIM JLRIOIA ADMHL WO0T
ONIQQEd OL "9dd 06 ‘STANLOVYEA ONILVOD HLAYVE
ALNMAJOYTVHD +3LI-Ad SNYO MAd HLIM FLAYVE + HLYNOHIVO
"ONINIVLS ALLLVNAH % ONINIHA HLVYNOTIVO

09£9d44 LIS WVHILS WOY "LSVTIO WVAILS

HLRATVHAS ¢ NIFA NI TVIEININ SRIVA "LSVIO WVAALS

SHAND SNIVHD TIVA “VIOOTIH JALNINGD TVI-ALLLVWAH
ANOLSLNAIWHD HORI-ALINOTOA NVOIIHd "ANATVO-TIHSNYD &
‘SNA €IV NI SNZ 48D ‘LINN 'NLSIWT RIVA JDIHL W90

SLNINNOO

0c

TAIS MOTTIA HLIM "ANOD WILSIN WEST NNd NIAVY 0ZrT09

TAIS MOTTIA HLIM ANOD 20 WHLSdN WEST NANG NIAVY 0TvT09

TS MOTIZA WALSdN WOPI “INVE 3 SYZLVMAH NNG NIAVY 0T¥Z09
AOVAL MOTIE WOL THIS MOTTHA 0£5209

JRLLS 40 JNVE S ‘@dd MDIHL WS'1 “MOVIL MOTIE WOL TAIS MOTTIA 0£5209
“TANOD 40 LSdN WSL “TAIS dF9d JO ERLL ANVE MS (RIIHL 0£1209
NOLLONNS IMIS MOTTIA JO WHLSAN WOET NING NFAVY 0S¥T09

IAIS HOYVN HLIM NOLLONIY JO WHLSdN 089 NINd 193d $98009
TAIS HOUYVN HLIM NOLLONNS JO WY.LSdN 089 NRING "T9Hd 98009
IS HOYVIN HLIM NOLLONAS JO NRILSdN 089 NN Td3d $98009
YIS HOYVIA HLIM NOLLONAS 40 WYLSdN N089 NRING Tddd $98009

NI TS 4390 40 WALSNMA NO0S ‘SYALYMAVIH NINE NIAVY 0$£209
TAIS dT3A WALSNMA 00! ‘SYALVMAVIH NAINE NIAVY 087209

TAIS dTIA WRLLSNMA WOS/0¥ *SYALVMAVIH NINE NFAVY 077209
NS d930 WALSNAMA WO0S/0F “SYALVMAVEH NING NIAVY 072209
NANE NAAVY HLIM NI LV 3AIS 4990 012209

TAIS dF9A HLIM Nf WELSdN NOT ‘SYALVMAVIH NINE NIAVY 041209
IS dHAA HLIM Nf WHLSdN ST ‘SYALVMAVIH NN NIAVY 061209
IS HOUVIN HLIM Nf WLLSdN N09Z ‘NAINE Td3d 06009

IIIS HOAVIN HLIM Nf RLLSdN N09L ‘NINd TI3d 06009

(TINSOIXT WALS) 'AVYL YIONV HEIM "LOASYALNI HONATISWIOM 0v£009
IS AdANL HLIM NI INLLSNMA W08 ‘NINd T93d 0527009

TS AANL HLIM NI 40 WELSNMA N06 ‘NINg Ta49d 0£7009

NINE HONATOSARIOM 0 AAVLNERIL ANVE 1SIM 05109
NOLLOFSYHINI HOVUL WHLSAN WO00T NnNd HONITIOSRIOM 00v109

“IANOD €14l ANVE MN LSULI 40 WALSdN W0S NN HONTTOSWAIOM 099109

SRLL WLSdN L ‘NANE HONFTISWAOM A0 FI4L YILVMH ANVE M SS¥109
dO¥D.0 3d NRLLS OVUL LSHJYOJ IWLSdN S THIS MOTIHA 005209
‘NI IWISdN WOS ‘NINE T39d 0 €L YIMAH ONMTA S 048008

ALI'TVOO1

awure1S01J 9OUBSSIBUUODDY [BISUIN
AJANNS TVIIDOTOID HSILRY

18819¢
18819¢
06819¢
08079t
08079¢
ov619¢
08819¢
09819¢
09819¢
09819¢
09819¢
06819¢
06819¢
0£619¢
0£619¢
0v619¢
ov619¢
o¥619¢
09619¢
09619¢
09665 €
0.809¢
05809¢
0Tr09t
08+09¢
08909¢
0£v09¢
0L179¢
oLLI9E

Li9ddd
119349
0919444
1§19444
os193.14
6v19Y.1d
ovioddd
0019444
6609444
8609344
L60SAd
960944€
s60NdAd
#6094
£609344
760944
1609444
06094449
6809344
880944
98094€
$809449
¥8094.19
1809414
1809344
LL09¥4d
vL09Y4d
1909349
STesudd

Ect.

ONIHLYON ONLLSVI H1dANVS

Bie( Y00y [[2] UOIIY

1 31qeL



¥4

L ovigl | $979 0g £ U ALY IV HLANVE
4] £6€07 0 281 1t £ ol

£l 80LE1 (4 9y 69 £61 ol VNITVD
S SYL8T 4 €11 1 07 6 ALNAd ‘JLIATVHAS
8 ¥870¢€ ¥ 9% 14 91 9 A1RAd ‘AL TVHAS
v v€90€ 9 8 8L 6 A AILRIAd
£l S8YLl 0 1ss 61 S 6

L L96¥1 £ 14 €17 4 8 ALITTVHAS
t 0Y9€T (4 09 681 £2 4 ALITVHAS
vl 88€ST (4 9L 891 194 o1 FAINIAd ‘LATVHAS
i 19972 b 97 867 07 u ALRIAd “JLRIATVHAS
L 062€7 £ vl 174 Sl L ALIYTVO “ALRIAd
S - 90Ll 0 66 091 1 v ALDTVO ‘HLANVE
| £6L61 S 86 87 67 01 ALRIAd
ol £6£0T 8 07 Ly €1 €l ALRIAd ‘ALRIATVHAS
1 8Y65T £ %6 £1§ 91 vl ALINTTVHAS
9| 069v€ 0 61 867 81 1 ALNAd “JLRIATVHAS
1 L9OLT 0 L 081 44 81 FINAd GALATVHAS
sl £ELTY 0 43 6 8¢ $ 4LRIAd
§ LSHSI 6 1 £5T Sl L (ALRIATVHAS
81 80162 0 €€l 14 w z

€1 686€7 £ 11s #1 8 6 ALA¥VE
9 £L007 4 oLE 1 8 e AIRIAJODTVHOL “ALRIAd
0z - EL8TY S 99€1 91 (4 8 AIIYTVO
L $870Y L T 87 vl 6 ALRIAd ‘ALRIAJODTVHIL
) S081 v w vZ 14 67 ALIDTVO
Ly 6059¢ 0 999 61 o1 69 ALPIAJOYTVHD
vl 807 I 6¢ 6 ol s ALNATVHAS
0 00£07 4 9 965¢ 0 6 ALNITVHAS
(wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (wdd)

IN a4 qs eg uz ad no STVYANIN

awreI301g 0UBSSIBUUOIIY [BISUIA
AFANANS TVIID0TOTD HSILIEY

NIHA

CIALVNINGSSIA
NIdA

NIFA
TANLOVAA

AILVNINGSSIA
QELVNINGSSIA
QaLVNIANFSSIA
JALVNINASSIA
NIIA/TINLOVEA
NIFA
JILVNINASSIA
HANLOVAA
TANLOVIL
NIFA
TANLOVIL
NIFA

NIFA

TANLOVAA
TANLOVAA
NIFA
NIFA
NIFA
TANLOVIL
NIFA
NIFA

dTALS

ANOLSHATT DLLRIDIN 074709
ANOLSHAI'T DLLIMDIA 0T+209
ANOLSANVS 0TvT09
ANOLSTAIT JLLIIDIA 0£5709
ANOLSTAIT ILLIYOIN 0£5T09
ANOLSTAIT JLLI-IDIN 0£1709
INOLSANVS 0s¥209
ANOLSTANIT JLLIIDIN $98009
ANOLSTAI'T JLLRIDIN $98009
ANOLSTAIT JLLRIDIN §98009
ANOLSTAL'T JLLRIDIA §98009
ANCLSTAIT JLLRIDIA 05£T09
ANOLSTAIT OLLIRIOIN 082209
ANOLSTAIT OLLI-IDIN 072209
INOLSTAIT JLLIRIDIN 07TZ09
IANOLSINIT JLLIIOIN 012709
ANOLSTATT JLLRIOIN 0L1T09
ANOLSIAI'T OLLIRIDIA 061209
ANOLSTNIT JLLRIDIA $06009
GNOLSTAIT OLLIIDIA €06009
HNOLSTAIT DLLIIOIN 0¥£009
ANOLSTATT DLLIIDIN 057009
ANOLSTAIT JLLRIDIN 0£2009
INOLSANVS 0Sv109
ANOLSHAIT DLLRIOIA 00+109
INOLSIAIT OLLIIOIN 099109
VIDOTId LNV $S¥109

ANOLSTALT OLLRIDIA 005709

ANOLSTAIT JLLRIDIA 0L800¢

I8RI9¢ TL19U4H
18819¢ 1L1944¢
06819¢ 0919344
08079¢ 119348
08079¢ 0193448
or619¢ 6v19444d
08819¢ V1At
09819¢ 0019344
09819¢ 6609449
09815¢ 8609344
09819¢ L609¥4H
06819¢ 960934d
06819¢ $6094dd
0€619¢ v609d.48
0€619¢ £609444
o¥619¢ 1609144
o¥619¢ 1609444
o¥619¢ 06094161
09619¢ 68094161
09619¢ 880931
09665¢€ 9809t
0L809¢ $809444
0S809¢ r809d1d
0T¥09¢ 8094t
08+09¢ 1809344
08909¢ LLoddg
0£v09¢ vL09d48
0L179¢ L9094
0LL19E ST6syddd

E: L.

AdAL 300 ONIHLYON OZE.m<m dATdNVS

818 Y00Y (194 UOWIY

1 31qeL



QNA ZLOTVI ATAVEH ¥Id'TNOH NLSINAWNHO TANIV.LS NITIO
NLSINAWID HOM-OINVOYO ‘AAQNVS QIVH NI SHA WHSSIA 3NIA ¢
"SLINA VE-VO + SH4 ‘SAVIILS "0¥O0 MOVIE HLIM FATd ‘NLSLNANHD
(STISSOA ONIDVIdHY ANV SYHAVT AOIHL WOT'0 NI §34
NOLLVSLLINOTOU OTYYI ‘d0¥D.0 A3dadd LV LI

HJAMHJINSE HUM NA NAOYG-XNId "0l WOY "dTdANVS LVOT1d
TTdAVS LVO1d

TIIAVS LVOTd

TTINVS LVOTI TAOVMATIO NVRINTISL

LL19 ¥4 ONIATIIAO ‘SONLLYVA ATID MAVA HAIHL NE0

SdSIM SNOFIVNOHIVO MAVA HLIM HLIIOIN ALTIS AOMHL N80
SL19 Y19 ONIATIIAO XTILVIN AVTO NI SOV HTVHS QIVHN $°0
SHd JONIN +TVD HLIM FJOVAUNS TINLOVIL 'NILSS DTV NSE'0
(SL19/£L19 YAE) SALRIOIN OM.L NTIMLIE ITVHS ATIO HOMHL WE0
TL19 W39 FAOHV 'NLSINIANID ADIHL NSE0

SLNHIWNOD

44

ANF AOVL JO GN W09 HONFTOSNAIOM JO HIL JONIN ONAT S $85109
MOVAL ISTUOI0 WISAN W 6 (dOUD0 MINVE D HONTTOSNHOM SLS109
ADVAL LSTAOA JO AVIH JO IWLSdN W6 XOUddVY HONTTOSIWIOM $SS109
"LOFSYLLNI AOVYL 40 'WILSdN W08T XOUddV HONATOSWIOM T8Yv109

NANE HONTTOSWHOM "LOASYALNI AIVEL WILLSNMA WOST XOUddVY $96009
"LOASUALNI 2L 40 NRALSNMA WO00Y XOJddV NANEG HONTTISINAOM $98009
"LOASYALNI AVIIEG TAId MS WOST NANF HONATOSINIOM 019009

"LOASYALNI AVHII TIId MS WO00T NA1F HONTTOSIIOM 05009

TATS ENOOD HLIM TANOD WALLSAN 00T NING HONATOSWRIOM 0Tv009
TAIS MOTTIA HLIM FONANTINOD WAILSIN W €91 NING NIAVY 0T¥209

TAIS MOTTIA HLIM FONINTINOD WALSIN W €91 NANG NIAVY 0TrT09

HAIS MOTTHA "TANOD WALLSAN WEST NAINE NIAVY 0T+T09

TAIS MOTIFA HLIM JONANTINOD A0 § W 091 NNE NIAVY 0TvI09-

TS MOTTIA HLIM "LINOD TRILSN W8ST NINE NIAVY 0T¥109
TAIS MOTTAA HLIM “TINOD JO ILSdN WSS T NINE NIAVY 0T+209

ALITVOO1

swureI§01J 9OUBSSIEUUOY [BISUTA
AFANNS TVIIN0T0IO HSILYY

S€909¢
$7909¢
$1909¢
§T609¢
0LT09¢
S€T09¢
or109¢
$0109¢
01009¢
18819¢
18819¢
18819¢
18819¢
18819¢
18819¢

780444
080,444
6L0Lydd
6v0Ld1d
S00L Y A"
$00LYdE
£00L Y44
ooLydd
1004448
8L194d
LL19ddd
oLI9Y A
SL19¥48
vL19Y4dd
£419349

gt

ONIHLYON ONLLSVH F1INVS

BIR(] ¥O0Y (|24 Uy

bo_.E_EOo 1 d3|qe L



8S0¥1
ST9LI
90€6¢
L89Y1
2061
671¥T
£pL8
6112
£vsie
12812
L3881
611y
886€1
SI£TS
18912
(wdd)
aq

ENNOOM'—OOOQOOOMO

£
7]

we
$60L1
0t
£251
081
Ls

43
ove
€81
169
Ib¥
9LE
89¢
£L
(wdd)
e

Ll
0t
X4

[§3
£l

6v
181
ov
w
is

£6
(34
(wdd)

e <t O <

~

L1

it

Il
8¢

sl

81
(wdd)
ny

174

ALRIAd “ALIDTVO
ALIAd

HLAYVE ‘ALRIAd
ALIMAd

ALRIAd

ALIDTVO "ALRATVHAS
‘ALILVINAH ‘ALRIAd
ALRIAd ‘ALISVOIVIA
ALLLYWAH ‘2LIIAd

ALRIAd ‘TLYITVHAS

ALIDTVO ‘VNATVD

STVIININ

JwwreIsSolJ S0UBSSIBUUOIIY [BISUIA

AFANNS TVIIDOTOIO HSILIAY

NIFA
WESSIa
NIFA

SNA'T
NASSIA
NIFA

NIFA
NIZA/WASSIA
NIZA

NIHA/RINLOVAA

TANLOVAL

J1ALS

ANOLSTAIT JLLRIDIN 85109 S€909¢ 80LAd8
INOLSTAI'T OLLIIDIN SLST09 §7909¢ 080,449
ANOLSTAIT DLLIIOIN $SS109 $1909¢ 6LoLd g
ANOLSINIT 78+109 $TS09¢ 6oLy 44
ANOLSINIT $96009 0LT09¢ $00L 48
INOLSANA $98009 SET09¢ vooLddd
ANOLSHNIT 019009 0v105¢ £00LY At
INOLSTAIT 055009 $0109¢ 00L¥4d
INOLSLTS 0T¥009 01009¢ 100444
ANOLSANA 0T4209 18819¢ 8L19¥4d
ANCILSTNIT JLLRIDIAN 0T¥T09 18819¢ LLI9Y
dTVHS 07109 18819¢ 9L19¥44

ANOLSANVS 0T+T09 18819¢ SLIddg

ATVHS 0T+T09 18819¢ yL19Ydd

ANOLSTANIT JLLRIDIA 07¥Z09 18819¢ £L1944d
A9d

AdALAD0Y ONIHLION ONILSVH JTdNVS

BIB(J 20 [[9] oy

panunuod | Jqe L



ve

0 14 14 L6§ 91 [AS 0 orTe09 0£579¢ Lesvddd
£ 0 8 6761 I 881 134 081€09 0T579¢ ofsvddd
4 0 L 7881 €1 L1 9 00v£09 09779¢ Sesrddd
£ S L 8S1T L (44 0 778€09 TLIT9¢ vesvddd
£ £ 4 091 6L OlLE 9T 088109 08S¥9¢ t6vvddd
0 0 14! 9S1 ¥4 slel 6 099109 086+9¢ 88vvddd
0 3 6 6vl Il [44 0 089709 19:19 243 L8vvdAd
0 0 9 137 Sl 11 £ SbST09 8vP9¢ 9svbddd
14 S 4 LT 9 6 0 209209 000p9¢ ssvvddd
€ £ S Ll 8 ¢l 0 089709 086£9¢ p8vvddd
0 0 ol 162 6¢€ £0¢ S 051209 0v619¢ svivdAd
14 0 9 097 61 (44 0 0v8109 (XA LAY arvrddd
S 0 T (443 12| 61 0 076109 8LEI9¢E Ivvpddd
A € ¢l L] L orl. 0 8¢8709 1 KALS cLevddd
0 14 9 671 11 81 0 0927709 ov119¢ Levdiag
14 L 01 6vC 91 (44 0 0L8£09 09L19¢ 1Levddd
0 0 4! [AX4 9 144 0 08L£09 08L19¢ oLEvddd
[ [4 9 68¢¢€ L 1L6 Y4 Teen9 8€819¢ 69¢vdAd
0 0 L 68¢ 4 L8T 6 080€09 0v819¢ 89¢vddd
0 0 81 LES 9¢ LT 1€ 008209 oLL19¢E L9tvdAg
S 4 11 L9S 174 0¢tl 14 078709 0¢819¢ 99¢vddd
[4 [4 S 87¢C [A 6¢ 91 06v£09 0£6v9¢ hepddd
4 0 (44 L19 €8 S ol Z8L109 opS6Set S6Tvddd
0 0 .§§ 0LT 6 Sl (44 086£09 0986S¢€ S8Zvddd
1 [4 79 L19 1T Ll 134 0v6£09 09L6S¢ y8Zvddd
r4 € 6$ 1€6¢€ £6 123 €T SELEOY 0TT6S5¢ £8Zvddd
[4 4 [4 80¢ o1 [AZ4 S 095009 0ozl19¢ 81vddd
0 0 9 689¢ ov oLt 174 098009 09L19¢ 8L1pddd
3 0 ¢ oty € L9 6l 08L66¢S 0S609¢ 880vddd
(wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) BuyuoN  sunsey FEN|

qs ug IN eg qd uz n) ajdureg

SWWERITO0IJ DUBSSIBULOINY [BISUIN
AFAMNS TVIIDOTOID HSILNGd

(9L61 ‘AoAing 25UBSSIEULODIY) BIB(] SIBIIUIIUOY) PAUUR (]9, UOIUIY

T3q8L



T4

LS'L 1 0 SS 14314 8¢ $6 0¢ 095009 0186S¢ 19.9d49
€09 (4 I 97 0009¢ 124 6Ctl 172 0o¥109 08¥09¢ 09L9d44
9% 0. 0 9C 000¥T 8T 61¢ (43 0SS109 00909¢ 65L9d44
9’8 (4 1 £9 68 13| 78 91 085109 01509¢ 85,9449
9ty 4 (4 14 123 %4 €C Ly 1T 015109 01909¢ LSL9d44
£9'1¢ 1 14 L (4541 1S L X X4 SSv109 0€b09¢ 96.9d4d
79°St 0 (4 Ly 00061 L88 6C8 0lL 062109 00v09¢ L9449
% (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) BuuoN  sunsey 3y
1¥0%d qs us IN eg qd uz ny ojdureg
(16/£661 £9aIng dn - mOJj0) BIBR(] 91BIIUIDUOD) PIUURY {[o] UOILIY
0 1 8 Sl 0 Ll 0 0LY109 SOLE9E SvLvddd
0 € 8 114 4! £9 (414 008109 065£9¢ yrLbdadd
0 (4 01 Si8 3 9Ll 01 0TE109 0TLYOt 669vddd
1 0 Sl 8Eve 1) geel 0 €€8109 STHPog 869bddd
0 0 €1 0€se (114 679 0 069109 096¢£9¢ L69vdAd
0 0 Ll ovLE 6L S6vT 0 §06109 09L€9¢ 969¢vd 14
0 (4 61 1§37 141 194 0 Tr8109 059¢£9¢ v6ovdad
14 i 14! 881 9 9T 8 0L8€09 0€209¢ Siopddd
0 0 1 X4 S8l (114 (43 6 091¢£09 09109¢ piovdad
0 0 9¢ 87T €l oL 91 005¢€09 01$09¢ ¢£19vddd
0 0 6 881 0 81 € L1T£09 0¢b09¢ Z19vddd
0 € 9 €91 3 ¢l 91 00T£09 01909¢ 119vdd4
14 0 81 1341 14 €€ 6 096209 0T£09¢ 0l9vddd
0 (4 Ll 891 Al €T 6 059209 or109¢ 609vddd
14 1 rAl 1444 1 1T 1 09L£09 0LLT9E £pSvddd
0 1 € 99 9 . $01 14! 086¢£09 05879¢ wsrddd
(wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) SuquoN sunsey PEN|
qs us IN eg qd uz no adweg

(9161 ‘AoAIng dueSSTBUUODY) BIB(] IIBIUIIUO)) PauUed (o] Uory

awnures§o14 9OUBSSTRUUOIY [BISUIA
AHANNS TVIID0T03D HSILNYd panuiuod T 3qeL



9C

L (444 1> 91 91 1§94 LT bLL 1 ov166$ 08209¢ zisLdad
67 6701 S [4 (13 ovy 134 192 ¥9 TT868S 8¢86S¢E s0sLddd
(44 90'8 > (114 1T (473 99 LLT 1€ 0vL86S Tv665¢€ y0SLddd
8¢ 95y I> 1 91 79C 1L £3 TT 787665 8TS6SE £0SLdd9
b1 €5 I> ol rd | 61¢ €€ 9Ll Tl $6£66S 65965¢€ 205Ld49
1 6TT 14 14 01 00¢ 11 12 ol 09865 £8885¢ 106Ld4€9
143 el 0 € v 8LIS L0t 17411 86¢ 089009 0L109¢ 0TLdad
L 6T°¢ I (4 8T 66¢ 1T 19 LT 0r£009 07665¢ 102,449
YA I- (Al 8 0009¢C 0¢ LIL 61 0L1Z09 00619¢ 78L9ddd
60 0 1 81 0979 801 00St< 08 0TTe09 0L819¢ 18.9d4d
sl'e S 1- Al 1201 33 (444 6¢ 002709 08619¢ 08L9d4d
vy (4 4 ¢l L6y 09 00Sb< 12 207209 6L819¢ 6LL9d49
10°¢ A [4 14 00091 [47 00Sb< 6S 0TST09 66819¢ 8LL9d44
Sh'e (Al 0 11 0000¢ 6V (472214 991 $95Z09 6S619¢ LLL9dA™
989 1- 0 6v vTs 87 6LS ov 787665 0896S¢ 9LL9dd4d
'S 1 1- 143 8¢9 8¢ 68¢€1 14 ThL66S LSL6SE SLL9d 49
¢10l g € 8¢ 8661 €L rdii4! oSt 750009 8L86S¢€ pLL9dAd
(A4 S [4 9 €8y 1T LT 6 8L9109 07809¢ £LL9d48
90t € T It 6ThS 143 0501 6T 00L109 70809¢ 7LL9d49
£e'e (Al 0 14! 0001¢ XA 69% (44 099109 08909¢ 1LL9d49
1£€°7 1 1- 8 €9L1 Sl otel [} 09£009 08609¢ 0LL9d49
889 S- b- 6T 96L LE $09 4 07009 00609¢ 69.9d44
120! I- L 19 ogLe 901 69T Y 068009 0L809¢ 89,9449
980 0 [4 14 9L1 Itl 122! £ 789665 0TL6SE L9L9d44
891 (4 0 ¢l 1X%3 81 9¢ Ll 0£666S 00965¢ 99.9d44
€8¢ S 0 ST 88¢ 3 [AY Sl 000009 £6L6SE s9L9d49
0l (4 [4 €€ SIeT LE 1343 8I1¢ 070109 78709¢ yoL9ddd
LOPI 14 91 194 0599 248 8661 LLY 0LLO0S 00T09¢ £€9.9d44d
SE6l 1 T LS LI8L 091 060Y 908 075009 09009¢ 79.9d49
(wda) % (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) suiyuoN  sunusey PEN
sy Qw4 qs ug IN eg qd uz ny ‘ajdureg

(v6/c661 Kaaing dn - mo[[0]) BIB(Q S1BIIUIOUOY) PAUUBJ [j9.] UOIUTY
swweISold 9oUBSSIEUUOIDY [BISUTIA

AFANNS TVIIDOTOID HSILNKE

panunuod T 3qB L



Le

91 'L S (4 LE 1434 LE Lyl €Sl 685109 §€909¢ 1vSLddd
1T LL9 13 L sS ov [43 9 8¢ 048009 $656S¢€ ovSLddd
14 8T 1> 1 L e [43 (44 8 062009 08£65¢€ 6£sLdad
[A w1 € (4 9 017 Tl ol £ L6666S 0816S¢ 8£5Lddd
L €ep (A | 91 €091 LE 01¢ 14! 098009 0TTl9¢ 1£5Ldd9
01 [4: 39 1> 81 6T 6£C¢ [A7 ¥96 6v 098009 08C19¢ ogsLdid
6 $6'T € [4 Sl 29 8T pere €l 0v6009 0L079¢ 67sLddd
[/ €0 14 T (4 LS 3 L > 016009 02079¢ 8T5LdAd
S 61T I> 1 9 1€91 1T £867 I 008009 olL19¢ LTsLdad
6 I'e { 1 8 9t0¢ 79 LLET 6¢ 07,009 09519¢ 97¢6Lddd
9 91 I 1> 9 1681 Sl 201 6 071009 09809¢ §TsLddg
14 (4 > l €l SElY 8C SL1 LS 07966$ 08809¢ 1zsLddd
6 LSV 1> 1> 81 LTPL LY 99 98 00L66S 09019¢ 0Tsiddd
L vy [4 1> 11 80¢ 14! 97 6 005665 06609¢ 61sLddd
8 (44 (4 133 141 1211 (44 L0T 4! 0TP66S 0vL0O9¢E 81sLddd
[A 6v'T 1> I 1t SeLl 81 119 6 ovv66S ovb09¢ LisLdig
[4 65T 1> { Ll 6S L1 144 8 007665 0S£09¢ 91SLddd
(wdd) % (wda) (wdd) (wdd) (wdd) (wad) (wdd) (wdd) BulyuoN  sunseqy REN

sV 1¥o%4 qs ug IN eg ad uz np ojdureg

awreIS01J IDUBSSIBUUODIIY [EIUTA
AJANNS TVIID0TOIO HSILIYd

ponunuoo Z AqeL

(+6/£661 Kaaing dn - mo[j0,]) BIB(] 91BIUIOUOY PaUURd [0 UOILIY



8¢

1 Tl §S'1 0 1XA4 ¥T 4! 8 Lt L9L109 S8I119¢ L599N44 [4
S Ll or'e (4 13514 ¥T 11 81 ¢t SPL109 [€219¢€ $S99Ndd [4
4 1¢ 1€L 1 €8¢ 143 6¢ 0¢ 9'¢ 1TL109 bLTI9E £599N4d [4
¢ 9¢ 99°¢l I 160T §S 8¢S |14 T¢ L69109 8I€19¢ 1$99N44 [4
0 81 (A%% 1 1€$ 1t 91 6¢ 61 €L9109 79¢19¢ 69944 (4
[4 01 06'1 S SEY 0T . €l A ve 89109 90v19¢ LY99N4d 4
9 6¢ £0'6 T [A2% 9¢ 67 6¢ 0C 29109 6vv19¢ 9944 [4
1 Ll SI'L S 16% €9 | £4 1€ 8l 009109 £6v19¢ . €999 [4
€ 143 99 14 60S ot 81 81 ST 065109 SHhSiot Y9944 [4
€ L 797 [4 6¥S LT Ll 01 €T 08S109 06519¢ 6£99M.44 (4
4 S (A9 ) 1394 Ll 61 8 S'E §95109 £po19¢ Le9ondd (4
9 £l 19°C 8 LLY 1 Cl 9 £€'¢ SpS109 88919¢ S€99Ndd [4
€ 87 59 S 09¢ 6t 1£4 1£4 L'l 06£109 0S+v09¢ ££991d l
0 9T vi'e 0 067 143 9T 8T Ve 1§2009 06009¢ 1£99N4d 1
0 ot Iv'9 (4 1343 ¢8 123 LE €'t 9L2009 65009¢ 679944 I
4 LT IXA 4 4 8¢¢E |84 81 ST [ LOE009 07009¢ L299N44 1
0 144 68'Y [4 YA oL (44 9T 0¢ 69£009 Th66S¢E yzo9Ndd [
-1 €€ 6l'd [4 oty 6V 144 1 X4 X4 10¥009 £066S¢ 7799N44d 1
0 1T 96T 0 45 143 61 £l LY 7¢p009 ¥9865¢ 0z99Ndd I
S IS 6L9 £ L9€ 19 - 08 N4 'S £9+009 9786S¢ 8199N4€ l
0 It 18°1 [4 LES 174 11 0¢ 7€ 6009 L8L6SE 9199N44d I
(4 Le 09°¢ 14 1332 86 [43 6¢ oS 975009 8bL6SE vi9ondg l
S X4 60'¢ € 1€ S0l 194 81 LY LSS009 60L6S€ z199ndd |
[A 144 ob's 1 1483 [AY 19 St 14 685009 0L96S5¢ 0199N44 1
[4 6¢ 90°¢ 1 Lve LY 134 8T 7t 029009 1€96S¢ 809949 I
[4 LE £e's 9 (1124 SS SE LT 194 159009 T6S6S¢E 9099N44 1
1 8¢ L9¥ ¢ 1532 (43 LT 9T 67 789009 139Y:3%3 v099N44d I
L 16 9¢'8 14 (494 16 £ 161 oy 1,009 1489133 £099N44 I
0 v6 8’8 0 1339 8il 11 14 ve SPL009 SLY6SE 7099N449 [
(wdd) (wdd) % (wdd) (wdd) (wdd) (wdd) (wdd) (sanow) SumuoN — sunseqy 1oy "ON
ug IN 1¥Q%d qas L3 uz qd nH yidoqg _ ajdureg as1oABlL

B1e( ||LL pauued [[3 uory
awrueI§o1g IIULBSSTBUUODIY [RJUIA

AFANNS TVIIDOTOID HSILINY €£3Iq8L



6¢

1% 8 14 L6 S8 ! T6¢ ¥6 01 8¢C 91 0SP109 SLY09E €82LN49 L
I 6 14 $6 9’8 1 Sov 18 01 1T 8¢ SOv109 193403 8TLnNdd L
I (44 S 147 1£°¢ T 0201 8y 76 343 1'e S9€109 07£09¢ 18TLNAd L
1 974 0 (Al (A4 0 161 124 €T S L? 0€£€109 06£09¢ 08TLN4d L
I Ll I (43 L9°¢ 1 1194 1§ 14 81 LT 00£109 SCE09¢ 6LTLNdd L
1 91 13 08 1403 i 08¢ 1 Lt 6¢ 9'¢ SPI109 08009¢ osTiNgd L
1 1! 9 09 Ly'S [4 [4%% 08 14! LT 134 1109 0£109¢ 6vTLNAY L
1 91 14 123 $8'8 1 1323 €9 91 61 € ¢61109 ¢8109¢ shTLNAg L
1 113 € €8 0g'L 0 {94 611 £9 8¢ (A4 0TT109 0TT09¢ Lyandg L
1 0§ [4 9¢ 1€°¢ 1 0¢e 16 LY ST ¥T $ST109 §LT09¢ 9pZLNAL L
1 9 I 6 wt 0 8l Ll ] 9 6'1 0LT109 S1£09¢ vTTLndd L
€ 14 L0T 9 91§ |14 Ll 141 6'1 010709 1224853 L699N44 9
T 91 0T 9 66 154 81 ] e 086109 0sv19¢ $699N44 9
9 8 8T L pELE c8 61 14! €1 0¢£TT09 Tr819¢ £699N44 S
1 9 85’1 [4 88Y 125 81 8 v'T £€81209 97819¢ 1699Nd€ S
0 £ o 0 61§ [A| 14! 1 87 SE1T09 11819¢ 63899N44 S
€ S 6L0 [ 9ty Sl Il 9 91 880709 S6L19¢ L399N449 S
1% (114 SIS S 1Z¢€1 00¢ 6t 6C 9'¢ 0v0209 08L19¢ €899Ndd )
0 S L8l 8 861 4! 4! 9 T 085709 0S619¢ £899N44 14
1 £ 180 S PLT 6 S Y 6v . 085709 000Z9¢ 1899N49 14
T 61 or'y T 9ty 98 33 12 4 085709 05079¢ 6L99N44 14
0 Sl $6°¢ 4 £8¢ 1943 14 4 6'S 085709 00179¢ LLoondd 1%
0 0 £€9°0 € 067 L 6 S 90 0LLT09 06079¢ SL99Ndd £
(4 T 1ZA] 4 09T 8 | 20 € 0¢ 0LLT09 0r179¢ £L99N4d €
0 [4S €69 9 11894 8% 0l 4! 9 y16109 SL809¢ 1299N41 [4
0 S €1 € €67 S S € (43 £€68109 61609¢ 699944 (4
0 143 889 0 ¢S 144 4| Sl 0¢ L8109 £9609¢ L999N449 (4
1 9 98°C 9 8Ly 8CC ¢l 6 0¢ 168109 L0019¢ $999M44 [4
S 8 9'¢ € #0¢ 66¢ ob 8 |4 0¢8109 76019¢ £999N 44 [4
I 14 124Y] € £9¢ 1] 6 L v 608109 96019¢ 199944 T
0 Sl €01 0 (1147 Sl 174 71 6’1 88L109 ovi19¢ 659944 [4
(qdd) (wdd) (wdd) (wdd) % (wdd) (wdd) (wdd) (wdd) (wdd) (sa;pw) BumuoN  Bunseq o "ON
ny sy us IN ¥O%g qs eg uz qd no yidog sjdureg ssidAeLL

aurnue1301J DUBSSIEUUOINY [RISUIN
AFANNS TVIIO0TOID HSILNNY

panunuod € 3[qe L



o€

£es A4 o1 [44 St SPL109 1€C19¢ 9699144

0 8¥T 0t 120 % [4 4
! 168 143 §s’S [4 1314 v 0¢ X4 9'¢ 12L109 pLTIOE ps99.L4d [4
[4 6££T 9¢ LO'L 0 6LS S€ 91 61 7¢ L69109 81€19¢ 7599144 [4
¢ 3 4Y) 113 9¢°¢ 3 6LS LS 8 L1 61 €L9109 79¢19¢ 0599144 [4
14 TLE §¢ 679 3 68y ¥8 9T 8¢C v'e 89109 90¥19¢ 8991449 [4
0 61$ 34 LO'8 0 S0S v8 1t 84 0? ¥29109 6bv19¢ 9%99144 [4
T ovel [43 w's | 90§ $6 e ¢¢ - 8l 009109 £6v19¢ 12 AR [4
(] 8¢01 133 €81l 0 £09 1S €€ (119 81l 065109 SPS19¢ r99.1L44 [4
(4 LT 174 0L 0 06S 6L LY 9¢ €T 085109 06519¢ 099144 [4
0 L8T 144 Se'8 0 sy 68 1401 133 S'e $9S109 £p919¢ 8€99L44d T
4 [AX4 o€ e 0 1 Y43 142 143 34 138 S¥S109 88919¢ 9¢99.L44 [4
13 9L6 143 oL'8 [4 98v L ov S€ Ll 06£109 0S¥09¢ v€99.144d 1
0 SOL v 98t € 91t LS ST 0¢ b'e 157009 06009¢ 2£99144d §
9 00Z1 (34 9¢€'9 S £6¢ 98 L4 9¢ (A 9L2009 65009¢ 0£99.144d I
0 86§ (14 1ZAY 0 18% LL ¥vT [43 8l LO£009 02009¢ 8299.L4d I
0 1743 €€ €00y 0 6Ly LS 1T 1 €1 8€£009 18665¢ 9799144 I
0 9¢L 0s 96'S 0 18p ¢8 ¥T £3 0¢ 69£009 [A{1133 §799144 [
0 SOL 1€ 16'S 0 8TS 08 4 £3 €T 10009 £066S¢ £299.1L44 l
0 TLE (A3 L8V 0 86§ 9¢ £l Ll Ly eP009 #9865 ¢ 1799149 1
12 Sv6 9¢ L9 4 1944 89 e 9¢ I's £9+009 9786S¢ 6199149 1
0 9¢ 14 ILYy 0 1219 65 14! 61 ¢ . s6v009 LBL6SE L199149 |
14 6SL (17 86°S 1 SLy 1T1 143 113 0s 975009 8YL6SE S199144 1
0 166 LY 06'S 0 6SY LST 8¢S 143 LY LSS009 60L6SE £199.144 1
4 §9¢ ¢S SL'9 3 SLE L9 4 113 §T 685009 0L96S¢ 1199144 I
0 869 96 LL9 I 1LE 89 1T 133 ¢ 079009 1€£96S¢€ 6099144 I
I £56 8¢S €69 0 YA 4 €L %3 LE 9'¢ 159009 T6S6SE L099149 I
£ 079 s9 y0'L 0 $99 $6 6C 123 4 789009 £6565¢ §099.144 1
0 1144 001 LO'6 € 609 68 9 89 St 1,009 pv1S6S¢E 0099144 I
1 SUIL 6 - §T6 0 909 Sl Ll 14 b'e SPLO09 SLY6SE 10991449 1
(wdd) (wdd) (wdd) % (wdd) (wdd) (wdd) (wdd) (wdd) (semow)  BuiyuoN  gunseq Joy "ON
us U IN fo%d qS Bg uz qd no yidaqg o|dweg asiABl]

BieQ |IlL PeASIS (|84 uojuly
swIeIZ0.14 OUBSSIBUUOINY [BISUIN

AFANNS TVIIDO0TOID HSLLNYEG P 3Iq8L



e

0 8TL 66 £6'8 [4 £09 £6 Y 78 1 A9 Shv109 88€09¢ 00,9144 2ioy ©1qo)
0 6561 0S 8L 0 9L 142 L 88 9'¢ TIv109 0Tr09¢ 6699144 9oy 81q0DH
0 £€9T 8Y §6'S 0 9< IL 174 6T 6'1 010209 1244813 8699144 9

€ LSy 8¢ wy 1 18¢ 6L 1T (44 % 086109 0sP19¢ 9699144 9

0 11s 8¢ L9'S 1 6LS 601 ov 1T . €1 0£2209 r819¢ 699144 ¢

0 9¢tL 6T S0°S 0 £9¢ 9L 8T 414 ¥'T £€81209 97819¢ 2699144 1)

14 843 8T £€6°¢ 0 819 (43! 154 ¢l 87 S€1209 11819¢ 06991449 S

1 01¢ 141 §6C [4 0LS L9 1T 01 91 880709 S6L19¢ 8899144 S

0 L8P Ly 1L [4 LS 60T Ly LT 9'¢ 0v0709 08L19¢ 9899144 S

0 1434 Sl Lye 0 66$ £3 a 14! A/ 085209 05619¢ 899144 14

0 6911 0¢ £€9'¢ 1 ¥£9 LY 14! (414 6V 085209 00079¢ 78991449 L4

0 61¢ 6¢ 8¢ 0 8Ly ¥8 [A) ST 04 085209 05079¢ 0899144 14

S £0S oy oL'S € 16¥ 7Tl 9¢ . 8C 6'S 085209 00129¢ 8L99149 14

1 £0S L 097 14 879 61 Ll 9 90 0LLT09 06079¢ 9.991L44 €

0 oLl 91 . §9'C 0 6¢£9 1T1 Sl I S'€ 0LLT09 ov1Z9¢ yL99149 £

S 86L L9 209 € 90¢ 6§ 7l 0T ¥9 y16109 SL809¢ 70991449 [4

(4 $9¢ 1S9 6v'¢ T (449 £9 91 97 [4Y £68109 61609¢ 0L99.149 C

1 141 0S 8SL L L6S 6¢ Sl ¥T 0'S TLR109 £9609¢€ 8999149 (4

L 7201 ST YLy [4 9Ly £6 97 91 0¢ 168109 L0O019¢ 9999.14€ [4

(4 9¢L 9¢ 079 € 00y 9T LY LT I't  0£8109 75019¢ 9991449 [4

€ 981 IT Lv'E 4 1923 6v 81 (114 T 608109 96019¢ 79991449 [4

€ 0SS [43 0501 € 208 £0T ov 8T . 61 88L109 ovli19g 0999144 (4

| ove - 93 s 0 6¢S oL 1T 1£4 LT L9L109 $8119¢ . 8699149 (4
(wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (samow)  BulyuoN  sunseq RE "ON
us U N t0%4q qS 221 uz qd LY ) yidaqg ojdureg IIABL],

)
SwweIS01g AOUBSSIEUUOIY [BISUT

AFANNS TVIIDOTOED HSLLRIE panuyuod p 3qe ],



