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Overview

The 370-acre Whites Cove (Denton) site is located on the north shore of Digby Neck and
North Mountain in Digby County, Nova Scotia (Figure 1). It is approximately 30
kilometers (18.5 miles) west of the town of Digby between Little River and East Ferry.
The property can be accessed via Highway 217. The elevation of the site ranges from sea
level to 96.0 meters (315 ft.).

The Whites Cove site is being evaluated as a source of high quality construction
aggregate. This report will focus on the geological aspects of the construction aggregate
project.

The findings in this report are an outgrowth of:

¢ Mineral Valuation & Capital, Inc.’s (MVC’s) regional and local field investigations

¢ A review of geological reports and maps published by the Nova Scotia Department of
Natural Resources (NSDNR)

¢ Discussions and meetings with personnel of the NSDNR.

¢ Analysis of drill hole data obtained on the Whites Cove site

¢ MVC’s experience with comparable projects

This report is intended to be a summary of MVC’s data and interpretations. Additional
information is available for review at MVC’s offices.

Drilling Information

Four core holes were drilled on the Whites Cove property during April and May of 2002
to provide comprehensive information on the geology of the site. The hole locations are
shown on the Whites Cove Site Map (Plate 1).

The four holes were continuously cored. They range in depth from 35.0 (115 ft.) to 74.5
meters (244 ft.). All but one of the four holes was drilled to a depth below sea level. The
holes were not plugged so that they could be used for hydrogeological testing and
monitoring.

The core was boxed, described, and sampled by a licensed professional geologist. The
Drill Hole Completion Reports and the Core Descriptions are appended.

Regional Geologic Setting

Much of this section on the regional geology has been excerpted from NSDNR Report of

Activities 2001 published by D.J. Kontak titled “Internal Stratigraphy of the Jurassic
North Mountain Basalt, Southern Nova Scotia”.
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The Whites Cove site is composed of the Jurassic North Mountain Basalt (NMB). The
NMB forms a prominent cuesta along the Bay of Fundy, which extends along the length
of the Annapolis Valley and the project area. The NMB rocks are well exposed along
the coastline and inland. The topographic relief of the area is primarily a reflection of the
distribution of the underlying massive basalt flows. The region’s prominent topographic
features are primarily made up of hard massive basalt flows versus the softer
amygdaloidal, vesicle rich basalt flows that weather and erode more easily.

The rocks underlying the NMB are red to pale green-gray, fluvial-lacustrine siltstones
and shales of the Late Triassic Wolfville and overlying Blomidon Formations. The rocks
that overlay the NMB in the Annapolis Valley are composed of the Jurassic lacustrine
limestones of the Scots Bay Formation. The time equivalent red fluvial-lacustrine
siltstones and shales of the McCoy Brook Formation overlay the NMB along the north
side of the Fundy Basin.

The NMB has been subdivided into three units based on the nature of the basalt flows.
The units are called the lower, middle and upper flow units.

The lower flow unit reportedly varies from 40 meters (131 ft.) to 185 meters (607 ft.) and
consists of one flow. The unit is a uniform textured, massive, holocrystalline basalt with
well developed columnar jointing in the Annapolis Royal area.

The middle flow unit is amygdaloidal, vesicular and zeolite rich in contrast to the
massive, and generally vesicle-free, lower and upper flow units. The thickness and the
number of flows in the middle flow unit vary considerably. The thickness ranges from 9
meters (30 ft.) to 165 meters (541 f1.) and the unit contains 4 to 15 flows. The unit
appears to thin to the southwest.

The thickness of upper flow unit reportedly varies from 0 to 154 meters (505 ft.). The
unit has been subdivided into the columnar jointed lower part and the massive upper part,
which often contains a honeycomb network of quartz veins.

The regional dip of the NMB is 3 to 8 degrees to the northwest. The NMB is offset at
several locations by northeast trending right lateral faults.

Site Geology

The Whites Cove site consists almost exclusively of the upper flow unit of the NMB.
Core holes NS-02-01 and NS-02-02 penetrated the contact between the upper flow and
middle flow units at drill depths of 60 meters (197 ft.) and 70 meters (230 ft.),
respectively (see Figure 2). Core holes NS-02-03 and NS-02-04 drilled through the upper
flow unit from the surface to the total depth of the holes.

The upper flow unit is a uniform, hard, massive, vesicle free, medium dark gray to black
basalt. The unit attains a maximum thickness of approximately 76 meters (250ft.) on the
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Whites Cove property. It is virtually unweathered. Vertical, quartz veins were
occasionally observed in the upper third of the upper flow unit. Some of these veins
showed red iron oxidation and some contained calcite. Horizontal veins and fractures
were occasionally observed in the middle portion of the upper flow unit. The basal 10
meters (33ft.) of the upper flow unit displayed some vertical fracturing, which may
indicate the presence of a narrow band of columnar jointing.

The top two meters of the middle flow unit were penetrated in drill holes NS-02-01 and
NS-02-02. The top of the middle unit consists of a medium dark gray to dark gray,
vesicular, amygdaloidal, zeolite rich basalt, which contains rust colored bands.

The NMB dips approximately 6 degrees to the northwest on the site (see Figure 2). No
evidence of faulting was observed on, or near, the Whites Cove property.

Construction Aggregate Potential

Physical lab tests, chemical lab tests, and examination of the core samples and outcrop
exposures indicate that the Whites Cove site contains an advantaged, large reserve of
high quality construction aggregate. The site contains in excess of 200 million tons
(English) of in-place stone, which is ideally suited for quarrying, processing, shipping,
and construction.

Submitted by:

John Lizak, Licensed Professional Geologist
Principal



DRILL HOLE COMPLETION REPORT
LIZAK GEOSCIENCE & ENGINEERING, INC.
Northeast Office-1805 Evans St.

Northampton, PA 18067
Phone 610-262-9120 * Fax 610-262-4212
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Lost Circulation at: _$03.0 _ Regained: (Yes) (o)

Static Water Level: Inial =~ = Final
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Casing: Depth_S.0 ¥ % . Diameter O3\ Recovered: (No)
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CORE DESCRIPTION

Hole No.: NS-02-01 Prospect: Denton Page: 1 of 6

Description By: J. Lizak Drilled By: Logan Drilling Date: 4-30-02 to 5-2-02

Depth From to  Thick, Core Description

(meters) O 1.5 1.5 Drill to set casing. Drill samples: basalt; dark gray-gray black; no weathering
observed

1.5 130 115  Basalt; dark gray-gray black; occasional olive crystals up to 2mm in size; massive.

Box 1
{3.5-8.0)
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Quartz vein from 7.1-7.4 suroumded by iron stamed mineral and calcite; vertical.

Occasional thin vertical veins above and below

8 Box2
(8.0-12.0)

11



]lllllllj

lJ_lllalll

lllllllll

llllllll]

lllllllll

1321 lljjll

llllllljl JlLlllel

llllll!]l

llllnl

CORE DESCRIPTION

Hole No.: NS-02-01 Prospect: Deaton Page: 2 of 6
Description By: J. Lizak Drilled By: Logan Drilling Date: 4-30-02 to 5-2-02
Depth From to  Thick Core Description

(meters) 130 150 20 Basalt; dark gray-gray black; massive

Box 3

(12.0-16.5)

13

14

15 150 165 1.5 Basalt; medium dark gray-dark gray; occasional iron stained, vertical fracture

16

Box4 165 190 25 Basalt; dark gray-gray black; horizontal fractures spaced 1-6 in. apart; fractures
(16.5-20.5) are calcarequs (zeolitized?)

17

19 190 270 8.0 Basalt; dark gray-gray black; massive

20

Box 5

' (20.5-25.0)

21

23

24
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ORE DES ON

Hole No.: NS-02-0} Prospect: Denton Page: 3 of 6
Description By: J. Lizak Drilled By: Logan Drilling Date: 4-30-02 to 5-2-02

Depth From to  Thick Core Dexcription

(meters)

25
Box 6
(25.0-29.3)

27 270 330 6.0 Basalt; medium dark gray-gray black; massive except for occasional vertical
fracturing from 27.0 to 28,3 and 6in. fracture zone at 32.5

28

29

Box 7
(29.3-33.0)

3o

31

32

33 330 420 90 Basalt; dark gray-gray black; massive; occasional vertical, calcareous veins
Box8
(33.0-37.5)

34

35

36
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Hole No.: NS-02-01
Description By: J. Lizak

Depth From to  Thick

(meters)

37

Box 9
(37.542.0)

38

k1

40

41

42 420 515 95
Box 10
(42.0-46.3)

43

4

© a5

46
Box 11
(46.3-50.5)

47

48

CORE DESCRIPTION

Prospect: Denton
Drilled By: Logan Drilling

ore

Basalt; medium dark gray-datk gray; massive

(1]

Page: 4 of 6
Date: 4-30-02 to 5-2-02
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Hole No.: NS-02-01
Description By: J. Lizak
Depth From to  Thick
(meters)
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50

Box 12
(50.5-54.5)

5l
51.5 562 49

52
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53

54

Box 13
(50.5-58.)

55

56

562 620 5.8

57

58
Box 14
(58.0:62.0)

59

60

CORE DESCRIPTION

Prospect: Denton
Drilled By: Logan Drilling

Core

Page: 5of 6
Date: 4-30-02 to 5-2-02

Basalt; dark gray-gray black; trace amounts of olive crystals up to 1mm; vertically
fractured.

Basalt; medium dark gray-datk gray; massive; rust colored horizontal and vertical
veins near base (up to 1in. thick); vesicles and mineralized nodules (zeolites?) near
base.
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Hole No.: NS-02-01
Description By: J. Lizak

Depth From to  Thick
{meters)

61

62 TOTAL DEPTH

CORE DESCRIPTION

Prospect: Denton
Drilled By: Logan Drilling

Core Description

LOST CIRCULATION

Page: 60f 6
Date: 4-30-02 to 5-2-02



| DRILL HOLE COMPLETION REPORT
LIZAK GEOSCIENCE & ENGINEERING, INC.
Northeast Office-1805 Evans St.
Northampton, PA 18067
Phone 610-262-9120 * Fax 610-262-4212

Hole No: WL-03\-03 Property/Project: ODecmkon
Location: _ X _\59C Fy . clone, ook Gr. Elevatian: _A DY\ . 0 £,

Location Surveyed: (¥e5) (No)  Surveyor’s Name: Scokic Surueys

County: D“’)“’:L State/Province _ > - S - Comtryy T crmealea

Surface Owner; Toln sen Opticn No.:

SpudDate: _S -3 -0 Completion Date: __S-4/ - © R

Hole Size: Surface NI W Interval © — R.o ¥,
Main Hole Interval .0 pp. — 74,8

Total Depth: 74, 5 s Airto: WaterMudto: _ O - 7.0.

Cored: (Yes) (No): If yes, intervals____ .2 % ~ 1.5 mn

Core Barrel Type: _ & & LD. 0.D. Lengh "\ .0 v~

Lost Circulationat: _ 1"\ . S v Regained: (Yes) (o)

Static Water Level: Initial - Final -

Noticeable Water Invasion: (Yes)Noy; Intervals

Casing: Depth_A. S ¥ Diameter ___W™N W Recovered:(Yed) (No)

Contractor’s name and address; \~°°‘>¢-ﬁ Ov \\""‘"\' - Co Qox \D
Skews ek L Ns C cncRa Bovw 270

Hole Plugged: (Yes) (No) Name/address if company differs from contractor
Samples and core descriptians by: ’SD"‘“ L izc\e
Report prepared by: S . Lize\e Date: S-4-0R
Comments:
&$-2-02 Ors sdve "1 00O Covect o Location Sketch
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Hole No,: NS-02-02
Description By: J. Lizak

Depth From fo
(meters) 0 0.5 0.5
Box1 05 100 95
(0.5-5.0)

1

Box 2
(5.0-9.5)

Box 3
(9.5-14.0)

10 100 180 80

11

12

CORE DES ON

Prospect: Denton Page: | of 7
Drilled By: Logan Drilling Date: 5-3-02 to 5-4-02
Core Description

Drill to set casing. Drill samples: basalt; dark gray-gray black; no weathering

Basalt; dark gray-gray black; fairly massive; small number of vertical, rust colored
fractures and veins from 6.0 to 10.0

Basalt; dark gray-gray black; massive; occasional ofive, |-2mm phenocrysts



CORE DESCRIPTION

Hole No,: NS-02-02 Prospect: Denton Page: 2of 7
Description By: J. Lizak Drilled By: Logan Drilling Date: 5-3-02 to 5-4-02
Depth From to  Thick Core Description
7 (meters)
1 13
1. 14
4 Box4
1 (14.0-18.5)
+ 15
3~ 16
117
u
-
E
- 18 180 230 S50 Basalt; medium dark gray-gray black; fairly massive; occasional vertical quartz/iron
4 stained veins
- Box §
=1  ss225)
—t 19
- 2
Lo
T -
- b
% 1. 21
i 1 ]
- 22
T J Boxé
- (22.5-27.0)
- o~ 23 230 235 05  Basalt;near vertical fractures and veins with white non-calcarcous mineral and/or
PR [ Z iron staining; fractures roughly %in. thick.
[ p=gd =
= 235 319 84  Basali; dark gray-gray black; massive
1 24




CORE DESCRIPTION

Hole No.: NS-02-02 Prospect: Denton Page: Jof 7
Description By: J. Lizak Drilled By: Logan Drilling Date: 5-3-0210 5-4-02

Depth From to  Thick Core Description

(meters)

26

27
Box 7
(27.0-3L.5)

28

29

30

31

Box 8
(31.5-35.5) -
319 325 06 Basalt; dark gray-gray black; horizontally fractured, fractures partly iron stained
32
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325 363 37 m&. dark gray-gray black; horizantal fractures/veins approximately every 6in.;
are thin and mainly sealed with a white, calcareous mineral?

33

34

35

Box 9
(35.5-39.8)

36



CORE DESCRIPTION

Hole No.: NS§-02-02 Prospect: Denton Page: 40of 7
Deseription By: J. Lizak Drilled By: Logan Drilling Date: 5-3-02 to 5-4-02
Depth From o Thick Core Description

] (meters)

; 363 400 3.7 Basalt; dark gray-gray black; horizcntal fractures spaced 4-6 in. apart.

137

]
o ...d 38

39

Box 10
(39.844.1)

40 400 460 6.0 Basalt; medium dark gray-dark gray; occasional olive 2-4 mm phenocrysts;
' massive; occasional rust colored veins.

41

42

43

44

Box 11
(44.1-48.5)

45
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CORE DESCRIPTION

Hole No.: NS-02-02 Prospect: Denton Page: Sof 7
Description By: J. Lizak Drilted By: Logan Drilling Date: 5-3-02 to 54-02

Depth From to  Thick Core Descri

(meters) -

Box 12
(48.5-53.0)

llllll!ll

49

Illlll.ll

50

.'cnll

51

111111111 i

52

lJlllllll

53 530 570 40  Basalt; dark gry-gray black; verticalhorizontal fractures every 6 in.
Box 13
(53.0-57.1)

)

54

fu.n

1331

55

!
}
|

ll‘l"‘l

L

56

57 5720 620 5.0 Basalt; dark gray-gray black; occasional 2-3mm olive phenocryst; horizantal

t

Box 14 fractures spaced about |fi, apart.
(57.161.7)

58

59
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CORE DESCRIPTI

s 6of 7
Hole No.: NS-02-02 Prospect: Denton Page: 60
Description By: J. Lizak Drilled By: Logan Drilling Date: 5-3-02 to 54-02

Depth From to  Thick Core Description
(meters)

6l

LA 1_41'4 Atk

Box 15
(61.6-66.0) ) . | . =
62 620 654 34 Basalt: medium dark gray-gray black; vertically fractured; some fractures

rust colored; major fracture at 65.2.
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63

65

l‘lll!lll

654 720 6.6 Basall, medium dark gray-dark gray; “clangy”; with thin (< 1/8in) iron-stained
veins and fractures; fractures are horizontal and vertical

1111]11_!]

66
Box 16
(66.0-70.0)
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68

69

70
Box 17
(70.0-74.4)
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Hole No.: N§-02-02
Description By: J. Lizak

Depth From to  Thick

(meters) 720 732 12

73
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CORE DESCRIPTION

Prospect: Denton Page: 7 of 7
Drilled By: Logan Drilling Date: 5-3-0210 54-02
Core Description
Basalt; gray black

Basalt; medium dark gray-dark gray; some vesicles up to 1/8in.; sume red banding;
some nodules filled with calicite?

745 TOTAL DEPTH LOST CIRCULATION

75
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DRILL HOLE COMPLETION REPORT
LIZAK GEOSCIENCE & ENGINEERING, INC.
Northeast Office-1805 Evans St.

Northampton, PA 18067
Phone 610-262-9120 * Fax 610-262-4212

HoleNo: W3- DX - O3  Property/Project: @eﬂ'\'“ﬂ
Location: = ARAOO ¥4 W oy OL  clore vasd Gr Elevation: \\®.2 £+,

Location Surveyed: @ (No)  Surveyor's Name: Sco¥ic Suva €4 S

County: D‘sc> oy State/Province __ ™>- 5 Comtry:_Ccnadtc
Surface Owner: 1; Cesoe Option No.:
Spud Date: _S5-4-°23 Completion Date: __ S — \ -0 2.
Hole Size: Surface Interval__O- R o T+
Main Hole terval_R. S FA.— 35,0 »m

Total Depth: __25-© v Airto: WaterMudto: O - <.©
Cored:@ (No): If yes, intervals R.6 =k, - 35.0 -
Core Bamel Type:_ ™SS & 1p, OD._____ Lengh 1.0 v
Lost Circulationat: __ Regained: (Yes) (No)
Static Water Level: Initial __~__— Final __—
Noticcable Water Invasion: (Yes)(Noy; Intervals
Casing: Depth X.® T'¥ Diameter N W Recovered: (No)
Contractor’s name and address: \-Dc)on Dr.\\(ﬁc\ - ?.D Q ow \SY

SYxwmiake, NS, Camada Bow RTO
Hole Plugged: (Yes) Name/address if company differs from contractor,

Samples and core descriptions by Tobn Lizetle

Report prepared by: T. Ulzekw Date: £-1-0dzx

Comments:

S-y_.ox TAowe om site \cike L g
5-5-0ok Ovivveca. ¥ R0 w»w
S--0oz2 OFE

$-Tl-oz OrMcea o TO . Tovces
’ ceYo  side

Location Sketch
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Hole No.: NS-02-03
Description By: J, Lizak

Depth From to  Thick

(metess) 0 10 10
Box |
(1.0-5.6)

1.0 9.7 8.7

lllll

L4 11

R

‘lllllllj 49

IIJ_llllll

lIiLlllll

Box 2
(5.6-10.0)

I
lllllll’ll

6

llll'lJJl

|

|

|
|

\”

|!

9.7 10.0

10 10.0 11.0
Box 3
(10.0-14.3)

lllllnll STRI TN AT T s sl

11 10 200

12

RE DESCRIPTION

Prospect: Denton Page: 1of 3
Drilled By: Logan Drilling Date: 5-4-02to 5-7-02

Co ]
Drilled to set casing. Drill samples: basalt; dark gray-gray black.

Basalt; dark gray-gray black; faidy massive with a few horizontal and minor
vertical rust colored fractures and veins spaced roughly 4-12in. apart

Basalt; dark gray-gray black; intense horizontal fracturing

Basalt; dark gray-gray black; occasional 1-2mm olive phenocrysts; massive;

a few rust colored veins.

Basalt; dark gray-gray black; massive with occasional vertical veins filled with

quutzmdealcile;afewhorizontalﬁam
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21

23
Box 6
(23.1-27.3)

24

12.0

Hole No.: NS-02-03
Description By: J. Lizak
{ Depth From to  Thick
3 (meters)
-j
k]
h
1 14
i . Box 4
iﬂ: (14.3-18.5)
.
s
g s
.
3
1 16
% 3
Eoog
1
17
o 18
7 Box 5
. 18.5-23.1
4+ 3 ( )
3 S 1
7
4 20 200 320
.
4

CORED ON

Prospect: Denton
Drilled By: Logan Drilling

Core Description

Page: 2of 3
Date: 5-4-02 to 5-7-02

Basalt; dark gray-gray black; massive with occasional horizontal and trace
vertical fracture.
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Hole No.: N§-02-03
Description By: J. Lizak

Depth From to  Thick
(meters)

27
Box 7
(27.3-31.8)

28

29

t
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o
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3
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L3
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30

3
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Prospect: Denton
Drilled By: Logan Drilling

tio;

Page:Jof 3
Date: 5-4-02to0 5-7-02

Basalt; dark gray-black; massive with occasional veins filled with quartz or
ust colored minerals.



LIZAK GEOSCIENCE & ENGINEERING, INC.

DRILL HOLE COMPLETION REPORT

Northeast Office-1805 Evans St.

Northampton, PA 18067
Phone 610-262-9120 * Fax 610-262-4212

HoleNo: ™S~ 0 R- OY  Property/Project:

Denion

Location: N €ce €l OF ¢oec& shore

Gr. Elevation: 0. "1 X

Location Surveyed: @ MNo)

County: O'\le\‘L

Surveyor's Name: ScoXxia Su‘\'cjb

State/Province ™S Comtry: S ovcskey

Surface Owner: 3;\;1“ S Ow> Option No.:

Spud Date: _S-"\-02 Completion Date: _ S — @-03

Hole Size: Surface ___ ™'\ Interval__ O = &.O Ty
Main Hole Iterval @2 ¥ .- 200

Total Depth:_ AL v~ Air to: WaterMudto: Y ..

Cored: (769 (No): Ifyes, intervals__ A O v = B v

Core Bamrel Type: __ N\ R 1D 0.D. Lengh __ “\.©O v

Lost Circulationat: __ — Regained: (Yes) (No)

Static Water Level: Initial - Final __—

Noticeable Water Invasian: (Yes) @ Intervals

Casing: Depth__ (2.0 ¥¥  Diameter Recovered: @ (No)

Contractor’s name and address:
Skxcwice WS

LDO\GON 9r~\\'\nc\ - .o Cox \RAQ
Camnada BD\\\ ;SO

Hole Plugged: (Yes) (Nop

7

Name/address if company differs from contractor

{0“\(\) \_ R c‘o(.

Samples and core descriptions by:

Report prepared by: X L zele Date: 5-3-07
Comments:
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Hole No.: NS-02-04
Description By: J. Lizak
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ORE DFESCRIPTION

Prospect: Denton Page: 1of 2
Drilled By: Logan Drilling Date: 5-7-0210 5-8-02
Core Description

Drilled to set casing. Drill samples: basalt; dark gray-gray black.

Basalt; dark gray-gray black; massive; trace horizontal and vertical veins



CORE DESCRIPTION

Hole No.: NS-02-04 Prospect: Denton Page: 20f 2
Deseription By: J. Lizak Drilled By: Logan Drilling Date: 5-7-02t0 5-8-02
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