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Lake Ainslie Barite-Fluorite Veins, Cape Breton Island, Nova Scotia 

A.S. Macdonald 

Abstract 

Fault black inliers, on the east side of Lake Ainslie, Cape Breton Island, are hasts to a series of 
barite-fluorite vein occurrences. The blacks are comprised of an Ordovician-Silurian(?) basement 
of psarnmitic gneisses, diorite and granite, together with nonconformable conglomerate, sandstone, 
basalt, and rhyolite assigned to the Fisset Brook Formation of Middle to Late Devonian age. Clastic 
and carbonate rocks, of the Mississippian Horton Group and Windsor Group respectively, surround 
and locally cap the fault blacks. 

Evidence of brittle faulting is pervasive throughout the area and many fracture surfaces are 
slickensided and slip-lineated. The pattern and sense of movement of rninor faulting deduced from 
slip linear plots of these surfaces suggests that sirnilarly oriented map-scale faults , forrning the N-S 
array of rhombic fault blacks, were formed within a dextral transpressive regime of post-Visean to 
Westphalian age. 

The barite-fluorite veins occupy zones with sirnilar orientations as the faults and are characterized 
by a wide variety of essentially brittle deformation structures and textures that indicate that 
rnineralization was essentially syn-deformational. 

Fluid inclusion and stable isotope data from the veins show that they were formed from saline, 
relatively low temperature fluids typical of formation waters derived from sedimentary basins, and 
the data are similar to those from other Ba and related Zn-Pb occurrences hosted by Mississippian 
rocks in Nova Scotia. 
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INTRODUCTION 

The barite-fluorite vein deposits on the east side of Lake Ainslie (Figs. 1 & 2) have been 

explored and partially mined intermittently over the last 1 OO years, ever since their initial 

discovery in 1895. The first phase of development and production lasted from 1896 until 1920, 

during which all the main veins were found and most of them worked on a small scale, via pits and 

shallow underground workings (Douglas, 1944). Apart from limited drilling of the Evans vein in 

the early 1940's, there was no more systematic exploration until 1965-72, when there was 

extensive drilling of the Johnson-MacDougall and Campbell-MacMillan vein systems, near East 

Lake Ainslie (Zurowski, 1968, 1972). From 1982 until 1986, activity was focussed on the Peter 

Campbell and Maclnnis veins in the Scotsville area, culminating in limited open-pit production 

from the Maclnnis vein (Felderhof and MacDonald, 1984). Reserves have been estirnated at 1 Mt 

(50% barite, 17% fluorite) for the Upper Johnson vein, 3 Mt (28% barite, 19% fluorite) for the 

Campbell-MacMillan vein (Zurowski, 1971, 1972a,b), and 0.1 Mt (61% barite, fluorite 

unspecified) for the Maclnnis vein (Felderhof and MacDonald, 1984). 

Much effort bas also gone into testing beneficiation processes for the barite-fluorite ores in 

order to produce chemical grade materials ( e.g. Zurowski, 1972b; Lutwick, 1990). 

Overview descriptions of the occurrences have been given by Douglas (1944) and 

Felderhof (1978). Previous academic research on the veins bas been in the form of (i) a texturai 

and mineralogical study of the veins and their rhyolitic wall rocks, together with a discussion of a 

genetic mode! for their formation from compaction-driven formational fluids (Creed, 1968), and 

(ii) a geochemical study of the volcanic rocks of the Fisset Brook Formation which generally host 

the veins, including a volcanogenic mode! for vein formation (Huard, 1984). Surnmarizing 

previous work on the veins, Dawson (1985) classified them as dilatant fissure-fillings deposited 

either from brines associated with the Horton and Windsor groups, or from volcanogenic 

exhalations associated with the Fisset Brook Formation. 

The primary purposes of this study were (i) to document the structural features of the 

veins in order to understand how and when the veins were emplaced during the structural 

evolution of the area, and (ii) to estimate the P-T conditions of ore minerai deposition using fluid 

inclusion and stable isotope data. 
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Figure 1. Location map showing Lake Ainslie study area in relation to outcrops of the 
Fisset Brook Formation and possible correlative rocks on Cape Breton Island, Nova 
Scotia. 
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GENERAL GEOLOGY 

The results of geological mapping for this study (Fig. 2) show that the Lake Ainslie inliers 

are fault-bounded horst blocks which appear to have been pu shed up through a cover of Horton 

and Windsor groups as a result of basin inversion. This contrasts with previous interpretations 

( e.g. Creed, 1968) that the inliers occupied the core of a large-scale anticlinal structure. The 

blocks themselves are made up of crystalline metamorphic and plutonic rocks, together with 

steeply dipping, faulted to nonconformable clastic, and bimodal volcanic rocks of the Fisset Brook 

Formation. 

Crystalline Basement: 

The crystalline rocks, which are presumably representative of the infrastructure, are 

comprised of mainly psammitic gneisses intruded by diorite and granite. The gneisses vary from 

relatively uniform, foliated quartzite, through quartzofeldspathic gneiss, to quartz-feldspar-biotite 

gneiss. Commonly they show a mylonitic and retrograde metamorphic overprint, characterized by 

grain size reduction, development of stretching lineation, and chloritization. Similar effects, 

within metre-scale shear zones, are seen in the diorite plutons which have intruded the gneisses. 

Ages of the gneisses and the diorite are not well constrained but, from correlation with similar 

rocks in the Gillanders Mountain block to the NE (French, 1983; Lynch et al., l 993b; Giles et al., 

1995), they are inferred to be Ordovician to Silurian in age. 

The age of the biotite-hornblende monzogranite which occurs in the southemmost fault 

block is not established and its contact relations with the Fisset Brook Formation were not 

observed but, again from relative age relations established in the Gillanders Mountain area, it is 

believed to be Silurian to Devonian in age (French, 1983, Lynch et al., 1993b, Barr et al., 1995). 

Fisset Brook Formation: 

In the Fisset Brook Formation, only the felsic volcanic rocks are reasonably well exposed, 

forrning several distinctive, rubble-strewn "bald" hills with sporadic outcrops on their steep flanks. 

The stratigraphy of the formation has been compiled from restricted sections ( especially along the 

access road to the Maclnnis open-pit near Scotsville, and along Johnson Brook near East Lake 

3 
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Figure 2. Simplified geologic map of the east side of Lake Ainslie (based on Map A) 
showing the locations of the main barite-fluorite veins. 
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Ainslie ), from widely disparate outcrops, and from drill core. The sequence, which is ca. 500m in 

thickness, begins with brown polymictic breccia, followed by roundstone cobble conglomerate 

with abundant granitoid, quartzitic and metavolcanic clasts. These coarse clastic units are 

succeeded by red-brown lithic to arkosic, conglomeratic sandstones and siltstone interbedded with 

basait layers. Sorne of the siltstone layers in contact with basait show evidence of soft-sediment 

mixing with the basait to form peperite, suggesting that the basalts were extruded locally into 

shallow lakes. The basait sequence includes amygdaloidal flows and lesser amounts of lapilli tuff 

Rare andesites are also present locally. Basalts are typically composed of ophitic to intergranular 

clinopyroxene and plagioclase (An50•70), chlorophaeite-rich pseudomorphs after olivine(?), 

opaques, and minor secondary chlorite, calcite, and hematite. Where the basalts are 

amygdaloidal, zeolites such as prehnite and stilbite are the most common infilling. 

Orange to pink rhyolite flows and lapilli tuffs overlie the basaltic sequence. The flows 

vary from massive to intricately flow-banded, and may include ash-flow tuffs (Huard, 1984). 

Typically, the rhyolites display patchy to banded spherulitic and micrographie textures. Resorbed 

quartz and K-feldspar phenocrysts are generally sparse. A few small biotite and( or) muscovite 

anhedral phenocrysts occur locally. Partial alteration of spherulitic and crystalline K-feldspar to 

clay (kaolinite?) is very common, biotite is chloritized, and secondary epidote is locally 

concentrated along fractures . 

Based on spores and plant fossils from various localities (Fig. 1 ), the age of the Fisset 

Brook Formation has been suggested to be Late Devonian(?) to Early Carboniferous (Kelley and 

Mackasey, 1964; Smith and Macdonald, 1981; Blanchard et al., 1984). However, U-Pb dating of 

rhyolite in the Gillanders Mountain area gave a Middle to Late Devonian age of 3 73 +\- 4 Ma 

(Barr et al., 1995). The significance of an Early Carboniferous Rb-Sr 15-point isochron age of 

344 +\- 7 Ma reported by Huard (1984) for rhyolite from the Lake Ainslie area is uncertain. A 

widespread thermal event occurred at this time: gabbro intrusions in the St. Peters area of 

southern Cape Breton Island have given a U-Pb zircon age of 339 +/- 2 Ma (Barr et al., 1994), 

mafic flows ofEarly Carboniferous age occur in New Brunswick (Fyffe and Barr, 1986) and in 

the Magdalen Islands (Barr et al., 1985), and mafic dykes intrude rocks of the Horton Group in 

many other locations. 
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Horton Group: 

Rocks of the Horton Group exposed to the east of the fault-block inliers generally have 

not been subdivided (Gites et al, 1995), but from their coarse clastic nature and apparent 

conformity with the underlying Fisset Brook Formation in the Gillanders Mountain area (Barr et 

al., 1995), they are believed to represent the lower part of the group, and are tentatively 

correlated with the Creignish Formation. The sequence, which is at least 1 km thick, consists 

primarily of coarse, pale pink arkosic pebbly sandstone and conglomerate. 

Tho se rocks lying between, and to the west of the fault blocks are correlated with the 

Ainslie Formation which forms the upper part of the Horton Group. This unit is at least 500 m 

thick and consists of a sequence of laminated to thinly bedded grey/buff sandstone, with 

interbedded red and grey/buff laminated siltstone and lesser shale, which becomes more uniforrnly 

red in colour towards the base of the overlying Windsor Group. Small-scale cross bedding, ripple 

marks, and mud cracks are ail common features. The outlier on top of the Scotsville fault block 

(Fig. 2 & Map A) has yielded spores ofToumasian age (upper 3B zone), as well as reworked 

Early Paleozoic achritarchs (see palynology report in Appendix). 

Windsor Group: 

Limestones are exposed intermittently along the shores of Lake Ainslie, and also at several 

localities inland close to the margins of the fault blocks (see Map A). Those exposed along the 

Jake shore are correlated with the Macumber Formation of the Windsor Groupas they consist of 

laminated, grey oolitic to peloidal microsparites (with thin sandstone interbeds), overlain by 

laminated limestone collapse-breccia. At Howard MacLean's Point, about 7 m of these limestones 

are separated from underlying grey to red sandstone and siltstone of the Horton Group by a 2 m 

thick basal conglomerate-breccia. No direct evidence of the Ainslie Detachment, whose locus is 

inferred to be within the upper part of the formation (Giles et al, 1995; Lynch and Giles, 1996), 

was observed at this locality. 

Inland, two different limestone facies are present in outcrops adjacent to the fault-block 

inliers. These have been identified by R. Moore (pers. comm.) as (i) ostracodal, pelletai to oolitic, 

laminated microsparite, and (ii) thin to thick bedded oolitic, intraclastic sparite, both of which 

have thin sandstone interbeds/lenses. Neither of these facies contains recognizable marine fauna 
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making correlation with the Windsor Group, as used in this study, slightly tenuous. Previously, 

these inland outcrops have been included, wholly or in part, in the Horton Group (Norman, 193S; 

Giles et al., 199S). Evaporites are presumed to overlie the Macumber Formation but these are 

exposed only on the west side of Lake Ainslie. 

GEOCHEMISTRY OF FISSET BROOK FORMATION VOLCANIC ROCKS 

Ten samples of basait and rhyolite from the Fisset Brook Formation were analyzed for 

major and trace elements (Table 1) to add to those previously analyzed from the area by Huard 

(1984), making a total of21 analyses. 

The sampled rocks from Lake Ainslie show distinctly bimodal, major element patterns 

(Fig. 3), like the equivalent volcanic rocks from Gillanders Mountain area to the east (Arnott, 

1994; Barr et al ., 199S). Both suites are also subalkalic, based on their Zr/Ti02 vs. Si02 values 

(Fig. 4a). However, the Lake Ainslie samples, including most of the rhyolites and about half of 

the basalts, also show significant potassic enrichment compared to the Gillanders Mountain 

samples. This is considered to be the result of alteration, as their KiOIK20+Na20 values extend 

across and beyond the normal range for igneous rocks (Fig. 4b ). Rubidium values are also 

elevated and show positive correlation with K20 values. Barium values are variable from low to 

extremely high in the basalts showing good correlation with K20, Rb, and Zn (Table 1). 

However, the Ba values are surprisingly low in the rhyolites and do not show the same 

correlation. 

The immobile elements, in general, do not show significant differences between the 

Gillanders Mountain and Lake Ainslie suites, except for Zr which appears to be elevated in the 

Lake Ainslie rhyolite samples (Figs. 4a, Sb). Based on their immobile element ratios, both the 

rhyolites and basalts appear to be of "within-plate" origin (Figs. Sa,b ), and the basalts in particular 

appear to be tholeiitic rather than alkalic, based primarily on their low Nb contents 

(Fig. Sc). Such characterization of the volcanic rocks is compatible with field evidence for their 

deposition in association with red clastic sediments in graben or half-graben structures. 

In terms of their overall chemistry, the Lake Ainslie volcanic rocks are typical of the Fisset 

Brook Formation elsewhere on Cape Breton Island but may be considered as anomalous on the 
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the basait, and (c) normalized "spider" diagram of average basait from the Fisset Brook 
Formation compared to basait and gabbro from Gillanders Mountain (Barr et al., 1995), and 
to average within-plate tholeiitic basait (WPT) and alkalic basait (WP A) (Pearce, 1982); 
basait from Lake Ainslie is enriched in Ba, Rb, and K20 but has the low Nb, Zr, and Ti02 
contents of tholeiitic basait. 
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basis of their potassic enrichment/alteration. Kaolinization(?) is the most obvious alteration 

observed petrographically in the rhyolites, but its origin is not clear. In the basalts, elevated KiO 

values correlate with Ba and Zn values that are distinctly higher than in the rhyolites. Recognition 

ofthis led Huard (1984) to suggest a possible genetic link between basaltic volcanism, barite 

mineralization, and alteration. 

DESCRIPTION OF THE BARITE-FLUORITE VEINS 

The barite-fluorite veins occur in 4 main groups or locations within the fault-block inliers 

but comrnonly close to the faulted margins of the blocks (Fig. 2 and Map A). Those near East 

Lake Ainslie in the southern part of the area are hosted by rhyolite of the Fisset Brook Formation, 

whereas those near Scotsville in the north are hosted by gneiss and associated diorite. 

The veins are developed on a wide variety of scales, from mrn-scale microveinlets up to 

large veins 175-200 m in length by 5-6 m in maximum width, such as the Maclnnis and Campbell

MacMillan veins. Although essentially tabular in form, large veins also pinch and swell, perhaps 

as a result of convergence/divergence caused by offset of curviplanar hanging-wall and footwall 

fault surfaces. They also tend to occur in subparallel sets, and comrnonly have satellite veinlets 

and offshoots occupying second-order shears. Drill logs also suggest that large veins bifurcate 

and splay at depth (Zurowski, 1971, 1972a). 

Maclnnis Vein: 

The Maclnnis vein (Fig. 6) is a large vein, oriented 358/60E with a well defined N-S 

surface trace extending about 17 5 m but only tested by drilling to a depth of ca. 80 m, and 

blocked out to a depth of 45 m (Potapoff, 1982; Felderhof and MacDonald, 1984). It has been 

partially mined by open pit method at its southern end, over a strike length of 75m to an estimated 

depth of 30-40m. It is located in the footwall zone of a N-S oblique-slip fault which downthrows 

lacustrine sediments of the upper Horton Group (zone 3B) to the east against quartz-feldspar

biotite gneiss, diorite, and pegmatite of the basement which is nonconformably capped by clastic 

and volcanic rocks of the Fisset Brook Formation. This vein has been interpreted as being parallel 

to the unconforrnity at the base of the Horton Group sequence (Felderhof and MacDonald, 1984) 
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but mapping of the open pit area and re-examination of the drill core show that the stratigraphy of 

the hangingwall and footwall sections is complex. lt is more likely that the vein is fault controlled 

(Fig. 6). 

Campbell-MacMillan Vein : 

The Campbell-MacMillan vein and its satellite, the D.J. MacDougall vein, occur within 

rhyolite, close to or in partial fault-contact with sandstone-siltstone of the upper Horton Group 

(Fig. 7). Two other lesser veins of similar orientation are located 200-300 m to the south. The 

Campbell-MacMillan vein is oriented 070\65SE and drilling has proven a strike length of 200 m, 

maximum thickness of 5-6 m, and a depth extension of ca. 125 m. Limited underground mining, 

via adits and a shallow shaft, has been done at the west and east ends of the vein respectively. 

Drill core shows that many small satellite barite-fluorite veins (1 to 10 cm in width) are formed in 

the rhyolite. They vary from regular simple or banded forms to irregular breccia-dominated forms 

containing orange equigranular barite, coarse white barite, and translucent green fluorite. Green 

fluorite is commonly developed at the margins of the more regular veins, and as matrix material to 

brecciated barite and rhyolite within the veins. Fine-grained purple fluorite also occurs but it is 

restricted to fracture coatings and vug fillings in the brecciated rhyolite of the wallrocks. 

Johnson Vein : 

The Johnson vein is the largest of a system ofveins made up of the Johnson and J.A. 

MacDougall sets, oriented ENE to E, and located entirely within Fisset Brook rhyolite (Fig. 8). 

Trenching and drilling have shown the Johnson vein to be oriented 065/85N, at least 1 OO m in 

length, but open to the SW under the cover of Horton clastic rocks, and extending to a depth of 

ca. 200 m (Zurowski, 1972a,b). Potential reserves are probably considerably in excess of the 

proven 1 Mt. 

Evans Vein : 

The Evans vein, which is the most southerly of the veins, is poorly exposed but appears to 

be located within an ENE fault-zone between Fisset Brook rhyolite and grey laminated siltstone of 

the upper Horton Group (Map A). lt is oriented 075/50N, but is highly lenticular with localized 
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maximum thickness of 4 m. Proven strike length is only 40 m with a depth extension to 30 m 

(Douglas, 1944). However, it is distinctive in that it contains grey siltstone fragments within the 

barite-fluorite ore, and is also the most fluorite-rich of the Lake Ainslie veins. 

Vein Mineralogy and Texture : 

Mineralogy of the veins is simple, comprising white to orange barite, colourless to green 

fluorite, and variable, miner amounts of grey calcite. Trace amounts of very fine-grained 

sulphides, most commonly chalcopyrite and pyrite (or their ox.idized equivalents) also occur, and 

black manganese ox.ide/hydrox.ide coatings (possibly psilomelane) are found in vugs and on some 

fracture surfaces. Waxy hydrocarbons in vugs have been reported also but their occurrence was 

only confirmed in very altered grey rhyolite, cropping out on the Twin Valley Road, which is not 

associated with barite-fluorite mineralization. 

Grain size, especially ofbarite, varies widely and commonly attains sizes of 3-4 cm in large 

veins such as the Maclnnis vein at Scotsville. 

The veins are obviously deformed, their hanging wall and footwall surfaces being 

slickensided, fluted, and slip lineated, and their wallrocks heavily fractured and commonly 

brecciated (Fig. 9). As a result, their internai fabrics are hybrids of primary depositional and 

secondary defomational features (Fig. 10). Obvious primary features include: 

(a) two or more generations ofbarite, coarse prismatic/tabular white barite (barite 1), 

and fine equigranular white or orange barite (barite 2) (Figs. 9a, 1 Oa); 

(b) coarse and fine grained calcite; 

(c) "early" colloform, layered turbid fluorite (Fig. lOc) and "late" clear, zoned 

crystalline fluorite (Fig. 1 Od); 

( d) crustiform, vuggy intergrowths of ail 3 minerais. 

Secondary features include essentially brittle structures such as shear bands, single- and two-stage 

breccias, as well as cataclastic mortar textures (Fig. 1 Ob), and brittle-ductile micro textures su ch as 

kinks and deformation twinning shown particularly by barite and calcite. Pressure solution 

stylolites are also developed locally within the veins. 

Because of the deformational overprint it is difficult to recognize primary, large-scale 

zoned or repeated patterns of minerai deposition such as would result from operation of a "crack-
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seal" mechanism of complex vein generation. However, a generalized, inward zoning pattern can 

be synthesized from localized observations of many of the veins, both large and small: 

1. Purple fluorite on wallrock fractures. 

2. Green fluorite +/-calcite concentrated at vein margin. 

3. Barite, pale green to white colloform fluorite, calcite. 

4. Barite (coarse grained, vuggy) forming central part ofvein 

+/- clear fluorite as late crustiform infillings. 

A sirnilar zoning pattern was recognized by Creed (1968) who also interpreted it as a paragenetic 

sequence. However, the texturai complexity in some breccia zones suggests that there was 

repeated deposition and deformation so that the paragenesis may not have been simple. For 

example, the localized occurrence of two-stage breccias in the Campbell-MacMillan vein (Fig. 

9a), involving barite-calcite-fluorite could be the product either of hydrofracturing caused by 

boiling of the vein-forming fluid, or ofbrittle faulting during vein formation. There is also much 

texturai evidence in ail the veins for cataclasis and recementation, e.g. disrupted colloform fluorite 

in a matrix of fine-grained calcite. 

Barite and calcite are essentially uniform in composition, both within and between veins. 

Electron rnicroprobe analyses (Table 2) show that most barite contains 1 - 2 wt % SrO (1.62 +\-

0.39), and that calcite contains about 1 wt % MnO (0.96 +\- 0.25). No consistent compositional 

differences could be detected between the coarse- and fine-grained generations ofbarite (barite 1 

vs. barite 2). Only samples from the Johnson Hill veins can be considered to be slightly richer in 

Sr(> 2 wt % SrO). The only truly significant compositional difference between the veins is 

shown by REE contents of fluorite which show a dramatically different pattern for the Maclnnis 

vein at Scotsville compared to those for the other veins (Fig. 22). This difference is believed to 

result from the Maclnnis vein being hosted by basement rocks rather than by rhyolite of the Fis set 

Brook Formation (see later discussion). 
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Figure 9. Sorne typical structural and texturai features of the Lake Ainslie barite-fluorite 
veins: (a) satellite vein from Upper Johnson vein set showing brecciated wallrock (l), fluorite 
concentrated at margin (2), shear banding (3), and disrupted vuggy, crustiform texture ( 4 ); 
(b) slip-lineated (1) and fluted (2) footwall to the J.A. MacDougall vein; (c) two-stage 
breccia of possible hydrothermal origin (arrowed) involving barite, fluorite , and calcite, 
from Campbell-MacMillan vein. (Traced from photographs). 
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Figure 1 O. Details of typical minerai textures within the veins: (a) coarse tabular and fine 
granular barite, with minor calcite (cc) and fluorite (black); (b) deformed barite showing 
strain extinction and mortar texture; ( c) "early stage" turbid, colloform fluorite; ( d) "late 
stage" clear, growth-zoned crystalline fluorite. (Traced from photomicrographs). 
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STRUCTURAL GEOLOGY 

Because of block faulting, structural features in the area are characterized and complicated 

by juxtapositioning of different structural levels, accompanied by a widespread brittle overprint 

(Figs. 2 & 11). 

Basement Gneisses 

The main paragneissic foliation (So.1) generally has a N to NNE trend and also appears to 

have been folded about gently plunging SW axes (Fig. 12a) but the scale and shape of such 

folding are not well constrained: minor folds are rare, perhaps due to transposition during 

subsequent mylonitization of the gneisses. The mylonitic foliation (Sm) subparallels the gneissic 

foliation (Fig. 12a) but is inhomogeneously developed, occurring in metre-scale shear zones, 

marked by intense grain-size reduction and chloritization. Mylonitic zones also eut the diorite 

which has intruded the gneisses, suggesting that the shear event must be significantly younger in 

age than the gneisses. Perhaps it is related to movement on the Margaree Shear Zone which 

crops out on the NE side of Gillanders Mountain (Fig. 11) and is believed to be an extensional 

shear zone of Devonian age (Lynch et al., 1994), although there may have been also earlier 

compressional movements (Perkins, 1995). 

Fisset Brook Formation: 

There are insufficient data to fully define the attitudes of the Fisset Brook Formation; 

contact relations are obscure due to poor exposure, and are also partly faulted . However, map 

patterns indicate that the rocks are generally moderately to steeply dipping towards the west and 

southwest off the margins of the basement blocks. The few bedding and regular flow-banding 

attitudes indicate that the Fisset Brook Formation may be partially folded about a moderately 

plunging SW axis (Fig. 12b). If real, this pattern more closely resembles the orientation ofpost

S1 folding in the basement gneisses than the folding in the overlying Horton-Windsor package. 

The general competence of the volcanic rocks probably means that it behaved more like the 

adjacent crystalline infrastructure than the sedimentary cover rocks during folding. 
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Figure 12. Structural orientations of layered rocks in Lake Ainslie: equal-area stereoplots 
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banding in the Fisset Brook Formation, and (c) bedding in the Horton and Windsor 
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Horion and Windsor Croups: 

Horton and Windsor groups have been folded together into relatively tight, upright to 

overtumed folds along the margins of the inlier blocks (see Map A, and cross-section in Fig. 11). 

In general, the folds appear to be of large amplitude and to plunge gently both toward the north 

and the south, although the modal fold axis plunges at 10° toward the south (Fig. 12c). Good 

examples of such folding are exposed (a) at the open-pit in the Maclnnis vein near Scotsville 

where folded rocks of the upper Horton Group, forming the hanging wall to the vein, are folded 

into N-plunging folds (Fig. 6), and (b) on the lake-shore at Howard MacLeans Point where a 

large fold involving basal Windsor rocks plunges NNW at 15° (Map A). 

The faults bounding the uplifted blocks crosscut the folds thus establishing their relative 

ages, however their collective N-S distribution suggests a common origin, possibly as 

transpressional, push-up structures. 

Local Fault Patterns: 

The pattern of map-scale faulting (Fig. 11 and Map A) shows basically three sets offaults: 

(i) N-S faults, (ii) ENE-WSW faults, and (iii) NW-SE faults. Most of these faults cannot be 

observed directly so movement on them is inferred from map-scale offsets, and from similarly 

oriented, miner faults and their senses of motion as deduced from observed slip-lineation and 

release-step orientations. 

The majority of the miner faults are oblique-slip to strike-slip fault surfaces, oriented 

ENE-WSW to ESE-WNW and commonly show dextral sense of motion (Fig. 13). Severa! sets of 

these oblique/strike-slip miner faults were developed, apparently because there was second-order 

and possibly also third-order movement (e.g. on riedel shears) in relation to the larger map-scale 

faults. Less common are N-S to NNW-SSE surfaces, some ofwhich show dip-slip motion, and 

some sinistral(?) strike-slip motion (Fig. 13). 

Modal min or faults ( derived from a Kamb contoured plot of slip linears) suggest that there 

was consistent/coherent movement on, at least, three sets of these miner faults, essentially ENE

WSW directed (Fig. 13d). Therefore, they are interpreted to have formed largely as a 

synchronous array during formation of the map-scale fault blocks. 
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Figure 13. Minor fault patterns developed in Lake Ainslie area: (a) stereoplot of poles 
(with slip linears) to minor fouit planes, (b) rose diagram of minor fouit directions, (c) 
Kamb contoured stereoplot of poles to minor foults, and ( d) stereoplot of modal fouit 
planes and slip directions. 
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Figure 14. Joint patterns developed in Lake Ainslie area: (a) stereoplot of poles to joints, 
(b) rose diagram of joint directions, ( c) Kamb contoured stereoplot of poles to joints, and 
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Joint patterns (Fig. 14) broadly resemble those of minor fault planes except for a 

prominent set of subverti cal NW-SE joints (Fig. 14d) which may be of younger age as it has no 

analog among the minor fault sets. This suggests that many of the minor faults represent joint 

surfaces that experienced later shear displacements. 

Regional Fault Patterns: 

On the larger scale, both east and west of Lake Ainslie, a similar pattern of faulting is 

developed (Figs. 11, 15). However, NE-SW faults predominate over N-S faults, and E-W faults 

are also developed. The NE-SW faults form a through-going system from which the E-W faults 

appear to branch/splay. The N-S faults, and the N-S folds in Carboniferous rocks, appear to be 

both offset and terminated by the NE-SW faults. 

This pattern has many of the features of a NE-SW strike-slip fault regime, in this case one 

of dextral shear. The N-S folds and faults may be either transpressional structures of the same 

age as the strike-slip faults, or older structures re-activated during strike-slip faulting . Fold trends 

in the Carboniferous rocks are commonly subparallel to the NE-SW faults and appear to transect 

and interfere with N-S fold trends creating a basin-dome interference pattern to the west and 

southwest of Lake Ainslie (Fig. 15). Both the NE-trending faults and folds post-date deposition 

of the Mabou and Cumberland Groups and are therefore post-Westphalian in age, whereas the N

S faults and folds affect rocks of the Horton and Windsor Groups, and therefore are at least post

Visean in age. However, farther to the SW near Port Hood, rocks of the Mabou Group are 

folded with the Windsor Group into N-S folds adjacent to a N-S fault (Giles et al., 1995), 

implying that the N-S structures also could be significantly younger. 
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Figure 15. Inferred NE dextral strike-slip regime in the Mabou - Lake Ainslie area, with 
related interference folds and push-up fault blocks (mainly after Giles et al. (1995), with 
modifications in the area of the Mabou highlands from Barr and Macdonald (1989)). 
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STRUCTURAL GEOLOGY OF THE VEIN SYSTEMS 

Vein Patterns: 

The mean orientation of 21 measured veins is 065/70SE (Fig. I 6a-c ), and the majority of 

veins have orientations subparallel to this orientation which mimics prominent ENE-WSW fault 

directions in the general area (Fig. 11 ). But the large Maclnnis vein near Scotsville, oriented 

358/60E, and two other small veins clearly do not fit this general pattern; their orientations mimic 

prominent N-S to NNW-SSE fault directions (Fig. 11). 

Kinematic & Dynamic Analysis 

Slip-lineated minor fault surfaces associated with the veins suggest that movements 

affecting the veins were hybrid in nature. In the vicinity of the Maclnnis vein, movements were a 

mixture of (i) sinistral(?), oblique-slip on steep N-S surfaces, (ii) reverse dip-slip on SW-dipping 

surfaces, and (iii) some associated dextral oblique-slip on transverse ENE-WSW surfaces (Fig. 

16d). Whereas at the Campbell-MacMillan vein, movements on ENE-WSW to E-W surfaces 

were largely dextral oblique-slip, with some reverse dip-slip movement on W-dipping surfaces 

(Fig. 16e). 

The kinematic history of the veins was determined from movement directions recorded by 

slip lineations developed on slickensided vein walls and adjacent shear fracture surfaces. Using 

1 the method ofMarrett and Allmendinger (1990), movement planes and directions were used to 

deduce compressional and extensional directions of movement (Fig. 17a, b ). These indicate for 

the Campbell-MacMillan vein at Bald Hill and for the Johnson vein that compressional movements 

were directed essentially NW - SE, and extensional movements NE - SW. 

The graphie method of Alexandrowski ( 1985) was also used to determine the principal 

stress orientations responsible for the movement patterns shown by the vein walls and adjacent 

fracture surfaces. This method, which is derived from Arthaud's (1969) concept of movement 

planes (M-planes), is applicable to multiple fracture sets produced by a triaxial stress system. The 

results from the Maclnnis, Campbell-MacMillan, and Johnson veins suggest that the maximum 

principal stress ( a1) was oriented NW - SE, and the minimum principal stress ( a 3) oriented NE -

SW (Fig. 17c). Such a stress configuration is compatible with the movement directions exhibited 
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Figure 16. Orientations and movement directions of barite-fluorite veins: (a) stereoplot of 
poles to all veins, (b) rose diagram of all vein directions, ( c) Kamb contoured stereoplot of 
poles to all veins, ( d) and ( e) stereoplots of slip linears associated with the Maclnnis and 
Campbell-MacMillan veins showing modal movement planes and slip directions. 
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by the fractures in general, and also with essentially dextral movement on the common ENE

WSW (065°) fault planes (Fig. 13d). 

Mode/ for Fracture Deve/opment in Lake Ains/ie Area 

A simple transpressional model for fracture development in the Lake Ainslie area (Fig. 18) 

has been compiled from modal min or fault data (Fig. 13 ), and from deduced stress-strain patterns 

(Fig. 17). While this model can explain the origin of the minor faults (and also some of the map

scale faults) reasonably well, it does not explain the development of the N-S folds and associated 

reverse faults that are eut by the faults. Compressional structures like the latter should be 

oriented NE-SW within such a prevailing stress field, so probably they were produced by a 

differently oriented precursor, stress system. If this too was transpressional, then the N-S array of 

cover folds and uplifted basement blocks was formed in the early stage, and then pervasively 

faulted and off-set at a late stage. It was at this late stage of transpression that the barite-fluorite 

veins were apparently emplaced. 

FLUID INCLUSION STUDY 

A study of the fluid inclusions was undertaken in collaboration with D. Kontak ofEnergy 

& Mines Branch, Department ofNatural Resources, Halifax, N. S. Although some ofthis work 

has yet to be completed, preliminary results have been published (Kontak and Macdonald, 1995). 

The following represents a summary version of the results to date. 

Twenty doubly-polished sections from six vein sets were examined for fluid inclusions. 

Although ail samples show evidence of multiple stages of mineralization and are generally 

inundated with inclusions, syn- and post-vein brittle deformation has obscured and otherwise 

modified many inclusions. Thus the amount of material amenable to study is restricted to small 

relatively strain-free areas. Within these areas, small sub-populations oftwo-phase (L-V) aqueous 

inclusions, 20 - 45µm in size and showing consistent L:V ratios and essentially unmodified shapes 

were identified as appropriate for freezing and heating experiments. Many other groups of similar 

L-V inclusions displayed locally inconsistent L:V ratios, probably due to leakage and( or) knecking 
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down as a result of deformational modification. More abundant and widespread than the two

phase (L-V) inclusions are planar arrays of monophase aqueous and vapour inclusions. These are 

considered to consist ofLmo and Vmo as no dissolved gases, such as methane, were detected on 

freezing to -196°C. Also found were two-phase (L-S) inclusions containing a birefringent solid, 

possibly barite or carbonate. 

Only fluorite in samples from three different veins (Evans, J.A.MacDougall, and 

Campbell-MacMillan) was found to contain adequate numbers (n = 30-45) ofuseable two-phase 

aqueous inclusions, i.e. those with consistent L:V ratios and shape/orientation/distribution 

apparently unmodified by post-crystallization deformation, to warrant freezing and heating 

experiments. 

Most of the inclusions displayed first melting temperatures at -70 to -58°C, indicating the 

presence of dissolved solutes other than NaCl. Most likely additional solute is CaCh but as the 

eutectic for the CaCh-NaCl-H20 system is -51°C, yet another dissolved phase, possibly gaseous, 

may be present. In many inclusions it was possible to determine the last melting ofboth 

hydrohalite and halite and so determine the NaCl/(CaCh + NaCl) ratio of the fluid (Fig. 19a). 

These ratios are variable indicating a compositional spectrum in fluid chemistry. Bulk salinities 

modelled in the system CaCh-NaCl-H20 indicate salinities mostly in the range 20 to 28 wt. % eq. 

NaCl (Fig. 19b ). 

Homogenization temperatures (Th> for two of the three samples range from 125°C down 

to 60°C (Fig. 19c). These temperatures are interpreted to be indicative of variable entrapment 

temperatures rather than secondary modification because within any sub-population of inclusions 

temperature variation is within 5°C. The colloform growth zoning commonly shown by fluorite 

may reflect in part such temperature and compositional fluctuations . 

Assuming entrapment of the inclusions in fluorite occurred at a depth of 2.5 km from 

fluids with average salinity of25 wt. % eq. NaCl, pressure corrected maximum temperatures can 

be estimated, from isochores calculated for the NaCl-H20 system, to have been 170°C for 

lithostatic conditions versus 140°C for hydrostatic conditions. Such an emplacement depth for the 

veins appears compatible with the total stratigraphie thickness of the Carboniferous cover and its 

structural configuration at the time ofvein formation (Fig. 11). 
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STABLEISOTOPESTUDY 

Eighteen samples of barite were analyzed for S and 0 isotopes, seven samples of calcite 

for C and 0 isotopes, and seven samples of fluorite for H isotopes (Table 3). 

Barite: cS34S values in barite are relatively restricted ( 17. 6 +\- 2.1 %0) both within and 

between veins, and fall within the range of evaporitic sulphates ofMississippian age, 13 .6 to 22.6 

%0 (Claypool et al., 1980). cS 180 values are low and also restricted in range (9.8 +\- 1.5%0). 

Calcite : cS 13C values (-3 .3 +\-0.5%0) and cS 180 values (14.3 +\- 0.3%0) are very restricted in 

their ranges. Such a close grouping of values, which is suggestive of a uniform hydrothermal 

source, resembles those shown by ore-stage calcites from other Ba and related Zn-Pb occurrences 

(Fig. 20) hosted by Mississippian clastic and carbonate rocks of the Horton and Windsor groups 

respectively (Ravenhurst et al., 1984). However, more highly negative cS 13C values, such as are 

shown by calcite from the Jubilee Zn-Pb deposit, are considered to be the result of involvement 

of organic carbon in crystallization of the calcite, e .g. from reduction of anhydrite by methane 

under anaerobic conditions (Armstrong et al., 1993; Chi et al, 1995). Also, higher temperatures 

of crystallization may be indicated by the higher cS 180 values of calcite found in many of the other 

occurrences. 

Fluorite : cSD values offluid liberated from inclusions in fluorite were in the range -26 to -73 

(mean & S.D . = -55 +\- 18%0) which spans the median range for most fluids except seawater 

(Fig. 21). However, when these values are combined with calculated values of cS 180 values for 

barite (+ 1.2 to -5 . 7 %0) and for calcite (+4.2 to -5 . 7 %0) which would be in equilibrium with 

aqueous fluid at temperatures from 170° down to 90°C (based on pressure-corrected, fluid 

inclusion T-X data), an isotopie compositional field for the ore-forming fluid can be inferred 

which falls within the general field for formation waters (Fig. 21 ). 
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RARE-EARTHELEMENT STUDY 

Fifteen samples of fluorite representing the main vein sets were analyzed for their REE 

contents by neutron activation (Table 4). When normalized to chondrite (Haskin et al., 1968), 

they show distinctive patterns. Fluorite from the Maclnnis vein (which is hosted by gneiss) shows 

fiat patterns with slight depletion ofLREE over HREE and no Eu anomaly. In contrast, fluorites 

from the other three vein sets (which are all hosted by Fisset Brook rhyolite) show slight 

enrichment ofLREE and very strong Eu anomalies. As the fluorite in all these veins has a 

complex multistage crystallization history, indicated by their texturai and zoning patterns, these 

results probably represent weighted averages of more complex internai patterns (Strong et al., 

1984). 

Compared to REE patterns from the Fisset Brook rhyolite (Huard, 1984; Barr et al., 

1995), the latter group ofvein fluorites which are hosted by the rhyolite show remarkably similar 

patterns (Fig. 22). This combined with the contrasting pattern of the Maclnnis vein suggests that 

there may have been significant fluid/wallrock interaction during vein formation, although the only 

alteration identified is the pervasive kaolinization(?) of the host rhyolite. 

It is not uncomrnon for fluorite from barite-fluorite vein districts to show variable bulk 

REE patterns, and these have been attributed variously to redox conditions and/or to fluid mixing 

(Jebrak et al., 1985), and to changes in fluorine activity (Strong et al., 1984). This aspect is being 

pursued further, in conjunction with on-going fluid inclusion studies. 

GENETIC MODEL 

Severa! lines of evidence can be combined to postulate a genetic mode! for the barite

fluorite veins. 

The veins display texturai and structural features indicative of syn- to post-kinematic 

brittle deformation. Much ofthis deformation was tectonic in which dextral oblique-slip ENE -

WSW faulting played a dominant role, but there were also synchronous dip-slip and oblique-slip 

movements on N-S to NNW-SSE planes. Minerai deposition in the veins was largely by 

multistage open-space filling, as shown by colloform, crustiform and vuggy textures, and probably 

38 



1000 

2 
{5 100 
c: 
0 
.c 

~ 
c. 
E 
~ 10 

1 

1000 

~ 
-0 100 
c: 
0 
.c 
Q 
Q) 

c. 
E 

"' 10 en 

1 

1000 

Maclnnis vein fluorite 

La Ce Nd Sm Eu Tb Yb Lu 

Campbell-MacMillan vein fluorite 

La._C~e.._.._~N~d ~S~m.....oE~u--'~T~b__..._ ..... ~__.,~Y~b__,Lu 

Johnson & Evans veins fluori te 

1La .... C~e~.&...N~d~S~m--'E~u ....L.....oT~b__.,~.._..._ ...... ~Y~b__,LU 

1000 RHYOLITE 

2 :g 100 
c: 
0 
.c 
S2 
Q) 

c. 
E 

"' 10 en 

1 
la Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb 

Figure 22. REE contents of fluorite from different vein sets, compared to those of 
rhyolite from the Fisset Brook Formation (from Huard, 1984; Barr et al., 1995). 

39 



occurred under relatively shallow lithostatic/hydrostatic conditions. 

The ore fluid appears from fluid inclusion studies to have been highly saline (20-28 wt. % 

eq. NaCI) and to have approximated a CaCh-NaCl-H20 system. With entrapment temperatures 

estimated to have been in the range of 90-170°C, such fluid resembles deep forrnational brines like 

those encountered at depths of more than 3-4 km in petroleum fields such as the Central 

Mississippi Salt Dome Basin (Kharaka and Thordsen, 1992). An origin for the ore fluid, as a 

forrnational brine expelled from a deep sedimentary basin, is supported also by the stable isotope 

data from barite-calcite-fluorite assemblages which suggest similarities in fluid composition with 

(i) forrnational waters in general (Fig. 21 ), and (ii) other Ba-Zn-Pb minerai deposits in the 

Carboniferous Maritime Basin (Fig. 20) (Ravenhurst et al., 1984). 

Vein formation in the Lake Ainslie area must be at least post-Visean in age as the faults 

with which the veins are directly associated cross-eut folds affecting both the Horton and Windsor 

Groups. They may even be post-Westphalian in age as similarly oriented faults of the Hollow 

Fault system eut younger stratigraphie units to the west in the Mabou area (Giles et al., 1995). 

Given such timing, and the similarities to the other Ba-Zn-Pb occurrences of Carboniferous age 

(such as the Walton deposit and other smaller barite-rich vein occurrences in the Kennetcook sub

basin), the mode! ofRavenhurst et al. (1984) for compaction-driven expulsion of fluids from the 

Magdalen Basin via a Horton Group aquifer system beneath Windsor Group evaporites is 

probably also applicable to the Lake Ainslie area. 

The veins were apparently emplaced in active fracture zones as they developed in 

competent crystalline rock units within pre-Carboniferous basement blocks when they were 

pushed up through the Carboniferous cover sequence near the margins of the basin during 

regional strike-slip faulting . 
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EXPLORATION CRITERIA 

Other areas with potentially similar environments for barite-fluorite veins of the Lake 

Ainslie type, include: 

(i) areas immediately to the north and sou th of Lake Ainslie (Fig. 11 ), where, although at 

a higher structural level, similar hydrologie and tectonic conditions may have prevailed marginal 

to the Mabou basin; 

(ii) the Cheticamp area, farther to the north (Fig. 1), where the Fisset Brook Formation is 

again exposed between a younger cover and an older crystalline basement; 

(iii) the SW margin of the Mabou Highlands (Fig. 15), particularly in the Mill Brook area 

where float blocks ofbarite occur close to the faulted contact between clastic rocks of the Horton 

Group and volcanic rocks which are possible equivalents of the Fisset Brook Formation. 

The possibility also exists for stratabound replacements and infillings of barite and fluorite, 

in association with sulphides that are commonly found disseminated in the vicinity of the Horton

Windsor contact. These could involve either the Macumber Formation, especially its collapse

breccia facies, or the upper part of the Horton Group (Ainslie Formation). A potential example of 

this association might be the MacPhails Brook minor sulphide occurrence which lies just north of 

the Campbell-MacMillan and D.J. MacDougall veins (Figure 9). 

Exploration techniques shown to be effective in Lake Ainslie area (Zurowski, 1971, 

l 972a,b) included (i) EM surveys which resulted in the discovery of satellite veins, and (ii) 

geochemical soil sampling for barium which proved to be partially effective in that it detected 

float barite in colluvial soil. Stream sediment sampling for barium, strontium, and possibly 

manganese might also prove useful at the recconnaissance level, as demonstrated in the Walton 

area (Boyle, 1972) where significant drainage dispersion trains are developed in an area of much 

more subdued topography. Another possible diffuse geochemical indicator might be the potassic 

alteration shown by volcanic rocks of the Fisset Brook Formation which host the veins, assuming 

that alteration is genetically linked to fluid migration into the area. Gravity surveys were also 

attempted but proved to be laborious to implement and the results difficult to model due the many 

topographie corrections which had to be applied (Zurowski, 1971, 1972a,b). 
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TABLE 1. Major and trace element analyses* (in wt. % and ppm respectively) for samples from Lake Ainslie. 
BASALT RHYOLITE 

AM-14 AM-16 AM-32 AM-49 AM-103 AM-17 AM-28 AM-31 AM-50 AM-100 
Si02 46.55 46.66 47.31 46.46 48.05 75.62 76.05 75.49 75.85 81.55 

Ti02 2.55 2.26 2.13 1.99 3.42 0.11 0.09 0.08 0.09 0.10 

Al203 16.66 15.71 14.9 17.51 14.48 11 .64 11.28 11.77 11 .69 9.32 

Fe203T 11 .91 11 .44 14.28 9.98 10.77 1.91 1.27 1.84 0.88 1.28 
MnO 0.28 0.59 0.24 0.59 0.87 0.01 0.01 0.02 0.01 0.02 
MgO 5.05 6.29 5.72 6.23 6.38 nd nd nd 0.04 0.04 
cao 8.42 6.34 5.55 8.37 6.44 0.06 0.06 0.04 0.07 0.22 
Na20 3.77 2.11 4.32 2.9 4.04 1.12 0.82 0.07 0.94 1.86 

K20 0.63 3.96 2.24 0.83 0.94 8.91 8.94 9.79 8.98 5.52 

P20s 0.37 0.34 0.32 0.30 0.86 0.01 0.02 0.01 0.01 0.01 
LOI 4.20 3.60 3.50 4.10 4.00 0.50 0.50 0.40 0.80 0.80 
TOTAL 100.39 99.3 100.51 99.26 100.23 99.9 99.05 100.14 99.36 100.72 

Ba 432 1553 1553 281 886 265 387 367 384 640 
Rb 6 99 194 21 29 346 413 418 429 140 
Sr 502 1854 397 320 270 14 18 18 20 70 
y 37 38 38 35 58 47 59 52 62 51 
Zr 210 257 195 172 218 249 158 148 153 157 
Nb 8 7 7 8 9 29 43 47 42 35 
Th 10 10 10 10 <10 23 25 38 31 28 
Pb 10 29 28 10 25 17 21 12 61 <10 
Ga 19 17 16 19 22 20 18 23 20 5 
Zn 117 2226 161 556 447 13 24 13 26 12 
Cu 30 12 25 50 29 5 5 5 19 <5 
Ni 56 60 56 85 69 5 5 5 5 <5 
V 260 265 265 251 323 11 12 5 12 8 
Cr 17 44 54 57 91 7 12 12 5 <5 

*Analyses by standard XRF techniques at the Nova Scotia Regional Geochemical Centre, St. Mary's University. 
LOI = loss on ignition. 



TABLE 2: Electron Microprobe Analyses* of Calcite and Ba rite from Lake Ainslie barite-fluorite veins. 
n = number of spot analyses 

Calcite Ba rite 
n cao MnO n BaO SrO 

Maclnnis Vein 7 
AM-7-4 6 55.53 +/- 1.85 0.60 +/- 0.23 3 60.81 +/- 1.32 1.31+/-0.11 
AM-84-6 2 54.82 +/- 0.02 0.83 +/- 0.23 4 61.20 +/- 0.68 1.73 +/- 0.31 
AM-84-17 4 56.22 +/- 1.23 1.16 +/- 0.54 6 61 .12 +/- 0.14 1.52 +/- 0.23 
AM-92-1 3 56.80 +/- 2.83 1.30 +/- 0.09 60.61+/-1.15 1.84 +/- 1.03 
CamQbell-MacMillan Vein 
AM-48-5 2 57.42 +/- 0.52 0.90 +/- 0.01 8 61 .03 +/- 0.35 1.52 +/- 0.52 
Johnson Veins 
AM-25-1 0 4 61.67 +/- 0.45 1.15+/-0.31 
AM-27-1 4 54.94 +/- 0.61 0.79 +/- 0.07 5 60.34 +/- 1.05 2.25 +/- 0.87 
AM-30-1 0 11 60.81 +/- 0.80 2.11 +/- 0.69 
Evans Vein 
AM-88-1 9 54.46 +/- 1.36 1.15 +/- 0.58 3 61.82 +/- 0.80 1.19 +/- 0.32 

Mean Value 30 55.75 +/-1 .11 0.96 +/- 0.25 51 61.04 +/- 0.48 1.62 +/- 0.39 

*Analyses perfonned at the Dalhousie Regional Electron Microprobe Laboratory, Dalhousie University. 



TABLE 3. Stable isotope analyses* of barite, calcite, and fluorite from Lake Ainslie veins. 

BARI TE 

Sam(;!le Ve in mol/mg SO .0
34Scrtt µmol/mg CO .018 Osmrw 

7-2 Maclnnis 2.8 16.9 5.1 8.7 
7-4 " 2.8 17.6 2.6 8.6 
92-1 " 3.0 18.1 5.5 9.8 
92-2 " 3.3 18.3 6.3 10.8 
0084-6 " 3.0 20.4 6.5 11.0 
0084-11 3.0 20.9 7.2 11.5 
48-3 MacMillan 2.7 18.5 6.3 10.8 
48-5 " 2.8 18.6 6.7 10.5 
0072-C " 3.1 19.0 7.2 10.8 
75-1 O.J. MacOougall 2.9 20.2 6.7 11.0 
25-1 Johnson 3.1 15.5 7.0 8.3 
30-1 " 2.7 15.5 6.6 9.0 
30-2 " 2.8 15.5 7.0 8.5 
36-1 3.0 15.1 7.2 8.5 
37-1A " 2.4 14.6 4.6 8.6 
37-18 " 2.8 14.2 6.1 8.0 
88-1 Evans 2.8 16.9 7.8 12.5 
88-2 " 3.3 20.2 5.5 11 .0 

CALCITE 
SamQle Ve in mol/mg CO .a~ .a~ .018 Ûsmnw 

92-1 Maclnnis 9.1 -2.6 -16.4 14.0 
92-2 " 7.5 -2.5 -16.4 14.0 
48-1 MacMillan 8.9 -3.6 -16.0 14.4 
0072-C " 9.0 -3.4 -16.4 14.0 
30-1 Johnson 8.8 -3.4 -15.9 14.6 
88-1 Evans 9.2 -3.9 -15.7 14.7 
88-2 " 8.7 -3.4 -16.4 14.1 

FLUORITE 
SamQle Ve in wto/o H20 H/O 
7-4 Maclnnis 0.1 -71 
92-1 0.2 -44 
48-1 MacMillan 0.2 -42 
48-5 " 0.2 -73 
0072-C " 0.1 -69 
75-1 O.J. MacOougall 0.1 -59 
88-2 Evans 0.2 -26 

*Ali analyses by Stable Isotope Laboratory, University of Saskatchewan. 



TABLE 4: Rare earth and other trace element analyses* of fluorite from Lake Ainslie barite-fluorite veins. 

Maclnnis Vein Camgbell-MacMillan Vein O.J.MacOougall Johnson Veins Evans Vein 
n=4 n=4 n =2 n=3 n=2 

7-2 7-4 92 0084-6 48-1 48-3 48-5 0072-C 75 26 30-1 30-2 37-1 88-1 88-2 

La 7.90 10.85 12.61 7.33 20.38 37.43 26.45 16.42 51.28 11.30 17.78 29.29 16.69 29.76 22.15 
c 13.66 15.16 21 .92 13.32 63.68 162.27 92.15 40.86 107.39 20.03 43.92 77.85 29.80 89.94 58.37 
N 21.32 7.18 20.84 21.40 58.88 180.07 104.68 35.97 75.80 15.75 41.86 68.01 13.53 60.21 33.12 
s 6.87 3.69 8.51 6.50 17.59 59.48 33.24 10.84 27.34 4.33 10.39 21 .79 4.95 28.33 12.20 
Eu 2.78 1.19 3.18 2.09 0.44 1.74 0.78 0.50 0.61 0.14 0.28 0.52 0.18 0.73 0.31 
Tb 3.98 1.44 4.21 2.55 2.24 6.80 4.87 1.68 4.67 0.66 3.15 6.39 1.22 7.49 2.69 
Yb 8.57 2.82 5.47 9.89 4.37 6.52 5.67 6.56 2.73 2.18 16.91 28.64 2.82 15.20 5.46 
Lu 0.92 0.45 0.86 1.26 0.49 0.71 0.67 0.78 0.41 0.29 2.00 3.47 0.49 1.70 0.90 

Hf 5.25 2.41 2.31 0.12 0.09 0.10 0.12 0.02 2.50 0.05 0.72 0.25 2.75 0.14 0.81 
Ta 0.00 0.11 0.09 0.02 0.03 0.00 0.01 0.02 0.06 0.02 0.02 0.06 0.01 0.01 0.12 
Th 0.00 0.00 0.00 0.20 0.06 0.04 0.03 0.14 0.00 0.29 0.00 0.01 0.19 0.01 0.01 
u 0.04 0.00 0.00 1.91 1.08 2.08 2.18 0.26 0.00 1.11 11 .67 3.52 0.00 0.00 0.00 
Sc 0.05 0.12 0.10 0.16 0.07 0.07 0.06 0.06 0.12 0.07 0.07 0.08 0.14 0.04 0.14 
c 0.04 0.07 0.19 0.26 0.07 0.12 0.08 0.07 0.22 0.08 0.06 0.12 0.34 0.14 0.53 

•Analyses by neutron activation, Nova Scotia Regional Geochemical Centre, St. Mary's University. 



COPY OF PALYNOLOGY REPORT BY DOLBY & ASSOCIATES 

SAMPLES: AM-84-2 & AM-84-17 

AGE: Tournasian 

ZONE:upper 3B, Dolby (1993) 

LOCATION: These two samples are from drill holes #84-2 and #84-17 (Scotsville Minerai 

Resources Ltd.) located on the Maclnnis barite-fluorite vein, lkm SE of Scotsville, 

Lake Ainslie (1 lK/03 46°1 l'OO"N, 61°08'20"W). They are grey shales from a 

depth of ca. 20m within a folded sequence oflacustrine shale/siltstone/sandstone 

forming a downfaulted inlier of the upper Horton Group in the hanging wall of the 

vem. 

REMARKS : Both samples yielded similar species but in different proportions. Schopfites 

c/aviger is present in both samples which indicates that the samples are no older 

than upper 3B. Crassispora trychera is also present but in small numbers. 

Vallatisporites vallatus and V verrucosus are numerous to abundant in # 17 but 

fewer in in number in #2. A small number of Spelaeotrilites pretiosus is also 

present in both. An upper 3B age is favored . 

Acritarchs are present in both samples. At least some some have been reworked 

from the Early Palaeozoic. There is also evidence in #2 of Strunian reworking. 

Significant species: 

Schopfites c/aviger (R) Crassispora trychera (F) 

Vallatisporites vallatus V verrucosus (C-A) 

Spelaeotri/ites pretiosus 

Retusotrilites avonensis 

S. crenulatus 

Rugospora polytycha 


