


Figure 3.1. Detailed log of borehole RR-97-23 from the Elmsvale Basin



Figure 3.2. Seismic section through borehole RR-97-23 showing packets I – IV.

The overlying succession, from 143.0 m, has red mottled mudstone, with rare, generally thin,
sandstone beds. Unit U1, to 136.8 m, is predominantly red and purple mudstone, gray mudstone with
red mottles, and some thin-bedded sandstone. Unit U2, to 123.3 m, is mostly gray mudstone with
70% red mottles. Unit U3, to 115.8 m, has sandstone beds alternating with light gray and pink
mudstone, with red mottles. Unit U4, to 104.9 m, is red mudstone and light gray mudstone with red
mottles. Unit U5, to 75.0 m, consists of gray mudstone, red mudstone, mottled mudstone and rare
thin-bedded sandstone. Unit U6, above 75 m, has only about 50% recovery, and consists of loose
medium and coarse sands, minor sandstone, silty mudstone, and some light gray mudstone with only
minor red mottling.

Seismic interpretation
South of RR-97-23, the base of the Chaswood Formation appears channeled and higher

amplitude oblique reflections are interpreted as sandy channel fill. At the borehole site, the acoustic
facies consists of  lower amplitude slightly oblique reflections that correspond to alternating
sandstone and mudstone in the borehole. These acoustic facies continue to the top of unit M1. Units
M2 and M3 are characterised by laterally continuous planar reflections of moderate amplitude. The
entire succession from L1 to M3 (corresponding to Packet I), together with the underlying Windsor
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Figure 3.3. QFL diagram for sandstones from borehole RR-97-
23

Group, was folded into a syncline along the Rutherford Road fault prior to and during deposition
of units U1 to U4 (Packet II), which onlap the gently northward dipping top of M3 in the south and
unconformably overlie the steeply dipping lower part of the formation in the north. In general,
seismic reflections from Units U1 to U4 are of moderate amplitude and become progressively less
folded upward. The base of Unit U5 (Packet III) is an unconformity and in the north, reflections are
of rather higher amplitude and the unconformity is more strongly channeled. In borehole RR-97-23,
U5 is predominantly mudstone, but the high-amplitude reflections with a channelled base are
interpreted as a sandy channel. An acoustically similar facies, with a channeled erosive base,
corresponds to Unit U6 (Packet IV) in the borehole, consisting predominantly of loose sands.

Detrital petrology and provenance
In borehole RR-97-23, sandstones are principally quartz arenites with minor litharenite in

unit L1 (Fig 3.3). Sandstones from the base of the borehole are well indurated, whereas those near
the top are friable or loose. Framework grains in unit L1 include 2–5 % each of muscovite and K-
feldspar (Pe-Piper et al. 2004). Framework grains include up to 15% polycrystalline quartz in Unit
L1, up to 3% in units L2 to
U1, and less than 1% in units
U3 and U6 (Fig. 3.4). The
proportion of polycrystalline
quartz that is either deformed
or shows metamorphic
foliation is higher in unit U6
than in lower units, where
polycrystalline quartz is
probably largely sourced from
quartz veins.
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Figure 3.4. Summary of petrographic data from borehole RR-97-23
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Detrital heavy minerals in the 63–250 :m range are composed principally of ilmenite
(typically 60–80%), although some samples from unit L1 have little ilmenite (Fig. 3.4). Geochemical
and textural studies of detrital ilmenite in the Chaswood Formation (Pe-Piper et al. 2005b) show that
detrital ilmenite is generally altered to pseudorutile or leucoxene, with progressive loss of Fe. The
relative abundance of ilmenite (sensu stricto) and high-Fe pseudorutile (Fig. 3.4) is thus an indicator
of supply of relatively fresh ilmenite. Units L1 and L2 include 5–10% ferromagnesian minerals
(excluding mica). Staurolite, tourmaline, zircon and monazite are found at all stratigraphic levels
(Pe-Piper et al. 2004). Detrital zircons are principally either euhedral, of first-cycle igneous origin,
or highly abraded, interpreted as polycylic in origin. The proportion of abraded zircons is 65% in
unit L1 and 30% in unit U6 (Noftall 2007). Single-grain dating of monazite from units L1 and U6
by Pe-Piper and MacKay (2006) yielded early Silurian to Ordovician ages that suggest there was
also a major source from the more inboard Gander and Humber terranes of the Appalachians, which
are dominated by granitoid rocks of this age.

Diagenesis
Diagenesis in borehole RR-97-23 has been discussed in part 1 of this report and some

diagenetic features are illustrated in Figures 1.8 and 1.9.

Other cores in Elmsvale Basin

Some information on other cores in Elmsvale Basin is provided in Figures 1.3 and 1.4 of this
report.
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Figure 3.5. Geological map of the Brierly Brook inlier, showing location of boreholes (solid circles).

Brierly Brook
General setting

Brierly Brook is located west of Antigonish in northeastern mainland Nova Scotia. A narrow
strip of Cretaceous rocks rest on Windsor Group and is fault bound to the north by Horton Group
sandstones that overlie Neoproterozoic basement of Browns Mountain Group (Fig. 3.5). Previous
drilling by Kaoclay Resources at the western end of the basin had recovered 30 ft of dark grey clay
at the northern edge of Kell’s Enterprises Ltd. gravel pit (KH96-3, see Gillis 1997), but thick
Pleistocene elsewhere in the pit and elsewhere in the Brierly Brook area. Stea et al.(1994) had
reported an apparent outcrop of silica sand and our field investigations in 2002 (by D. Smeltzer) and
2003 (Stea et al. 2004) showed outcrops of silica sand, some with dark clay, in a zone WSW along
strike between Kell’s gravel pit and the outcrop discovered by Stea et al. (1994). In addition, dark
clays outcropped on the northeast side of a low ridge immediately north of the Kell’s gravel pit, near
the Kaoclay borehole. Farther north on the Browns Mountain Road, poorly sorted and moderately
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Figure 3.6. Summary core logs of boreholes drilled in 2002 at Brierly Brook and
Belmont.

lithified polymictic coarse sandstone and conglomerate of the Horton Group outcrops. Windsor
Group gypsum is widespread on the south side of Brierly Brook.

New Brierly Brook boreholes
Seven holes were drilled in 2002, with depths of up to 42 metres (Fig. 3.6). Recovery was

quite variable and poor in loose sands. Boreholes 1, 2 and 7 in the west of the area provided a
stratigraphic cross-section across the entire narrow basin (Figs. 1.10; 3.7). Boreholes 3, 4 and 5
formed a similar transect farther east: boreholes 3 and 4 encountered thick Pleistocene deposits, but
Cretaceous sands were recovered on the northern edge of the basin at borehole 5. This borehole was
adjacent to a large cut face in glacial till with thin Cretaceous rocks at the base. Borehole 6, at the

34



Figure 3.7. Boreholes 1, 2 and 7 at Brierly Brook. Legend
as in Fig.1.9.

eastern end of the basin was drilled beside a bank with spoil of silica sand, but encountered Windsor
Group limestone bedrock beneath thin fill.

The following stratigraphic section is recognised (Fig. 3.7):
Unit A varicoloured clays, some silica

sand, particularly on the north
side of the basin.

Unit B dark grey clay, some with
quartz granules and clay clasts
(debris-flow facies). In
borehole 7, this unit has
considerable interbedded sand.
This facies resembles the Clay
Unit 1 at the West Indian Road
pit (Gobeil 2002).

Unit C varicoloured clays, some
sands.

Unit D polymictic sandstone, resting
unconformably on a weathered
surface of Windsor Group
limestone
The dip section of holes 1, 2

and 7 (Fig. 1.10) suggests that silica
sand is most abundant near the
northern faulted margin of the basin.

This is consistent with the abundance of sand in hole 5 and the presence of sand near the site of hole
6. The possible duplication of basement Windsor Group limestone in borehole 5 (Fig. 3.6) is based
on speed of drilling and colour of returns. It is interpreted to mean that there is some thrusting at this
contact. This interpretation is consistent with the faulting observed in the outcrops of Cretaceous
strata in the cut bank behind the site of the borehole. Thus the Brierly Brook Cretaceous deposits
are preserved in a very narrow basin and syn-depositional tectonism of the basin margin is
demonstrated by the limited distribution of units C and D (Fig. 1.10). As argued by Stea et al.
(2004), the deep but narrow fault-bound basin suggests an origin from strike-slip faulting. 
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Figure 3.8. Map of the
Belmont inlier showing pit
and boreholes.

Belmont

The Belmont silica sand locality is located on the north side of the road that runs east from
Belmont. A silica sand pit (Fig. 3.8) was operated by Shaw Resources some time in the late 1960's
or early 1970's. There are no outcrops associated with this pit, but on the north side is large stock
pile of silica sand and on the south side a stock pile in less pure sands. Immediately to the southwest
is a large sand pit in Pleistocene sediments extracted by Canada Cement.

Three boreholes were drilled, each 30 m apart (Fig. 3.6). Borehole 1, although on strike from
the pit, went through 8 m of till overlying Triassic Wolfville Formation sandstone. Boreholes 2 and
3 both sampled Cretaceous deposits up to 20 m thick (Fig. 3.9), but there were hole control problems
with the loose sands. Hole 3 is interpreted to have reached Triassic Blomidon Formation red
mudstones at 20.5 m.  Some of the Cretaceous sands were cemented, showing cross-bedding and
heavy mineral concentrations. Mudstones are generally red in colour.

Previous geological mapping and seismic-reflection profiles show that in the Belmont area,
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Figure 3.9. Logs of boreholes at
Belmont. Legend as in Fig. 1.9.

Figure 3.10. Map of the Vinegar Hill pit showing boreholes

principal faults strike east-west (Fig. 3.8). The
boreholes show that southwest of the pit, Wolfville
Formation sandstone underlies < 9m of till, yet
40 m to the north there is > 20 m thickness of
Cretaceous sediment (including thick silica sand)
and a further 30 m to the north, Cretaceous
sediment is 20 m thick, but has much thinner
sand. The identification of Cretaceous sands in
the nearby wells suggests that the Chaswood
Formation forms a narrow E-W striking deposit.

Vinegar Hill

General setting
The Vinegar Hill deposit (Fig.

3.10) of Chaswood Formation
(Falcon-Lang et  al .  2004)
unconformably overlies Mabou
Group and is bound by young NE-
striking faults. The northeastern part
of the pit is underlain by Cretaceous
clay, which dips southward at 20-35°
and is overlain by a sequence of
gravel and sand. The lower part of the
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Figure 3.11. Unconformity in the Vinegar Hill pit between the Lower and Upper Sand & Gravel
units. Photo in 2001 by Rob Fensome.

Figure 3.12. Schematic cross-section through the Vinegar Hill pit showing comparison with the
Elmsvale Basin

gravel-sand succession has a similar dip, but in the face photographed by Fensome in 2001 and now
excavated (Falcon-Lang et al. 2004) is unconformably overlain by almost horizontal gravel (Figs.
3.11, 3.12).

Stratigraphy
The lowest stratigraphic unit is the lower mudstone unit, which has a proved thickness of 12

m in borehole VH-03-3 (Fig. 3.13).  It is overlain in the southeast part of the pit by coarse
conglomerate and then a succession of conglomerate and sandstone in the main part of the pit, with
a total thickness of at least 30 m. In the northeast part of the pit, the contact with the lower mudstone
unit appears unconformable, where the mudstone dips at 60°. This conglomerate and sandstone in
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Figure 3.13. Logs of boreholes from near the
Vinegar Hill pit. Locations shown in Fig. 3.10.

the main part of the pit may be overlain unconformably by sandstone and conglomerate (Figs. 3.11,
3.12), as discussed above. The maximum known thickness of sand and gravel is 60 m. 

Sedimentology and paleocurrents
The sedimentology of the conglomerates

is generally similar to that described by Gobeil
(2002) from the West Indian Road pit, with

massive or poorly graded beds (Gm, Gms)
predominating. Rare deposits of laminated fine
sand are found, which tend to have concentrated
plant fragments (“tea leaves”) and large mica
flakes. No cross lamination was seen at any of
these localities.

Only three paleocurrent indicators have
been found. Trough cross-bedding in coarse
sand is to 260° and bar- margin planar cross
bedding is to 190° and 230°. Collectively, these
probably indicate mean paleocurrents generally
to the southwest, parallel to the margin of
Vinegar Hill.
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The Chaswood type section
In the middle of Chaswood, take Meadow Road south towards Elderbank: on descending from the hill
about 2 km south of Chaswood, there is a view to the east of the Rutherford Road Fault line in the
topography and the type section of the Chaswood Formation from seismic and boreholes across the flat
land to the south. 

47



NOTES

48



NOTES

49



NOTES





Partners $500 - $999

Diamond $15,000+

Platinum $10,000–$14,999

Gold $6,000–$9,999

Bronze $2,000–$3,999

Patron $1,000–$1,999

SUPPORTERSMinerals Management
Service

We sincerely thank all our sponsors,

partners and supporters who

contributed to the success of the

We sincerely thank all our sponsors,

partners and supporters who

contributed to the success of the

Partners $500 - $999

Diamond $15,000+

Platinum $10,000–$14,999

Gold $6,000–$9,999

Bronze $2,000–$3,999

Patron $1,000–$1,999

SUPPORTERSMinerals Management
Service

We sincerely thank all our sponsors,

partners and supporters who

contributed to the success of the

We sincerely thank all our sponsors,

partners and supporters who

contributed to the success of the

Ressources naturelles

Canada

Natural Resources

Canada




