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On a regional basis, important faults include the 

Tintina trench system, some 11 km to the south. on a 

smaller scale, the Doal Lake fault is an important feature 

some l km north of Doal Lake. Fault orientations wi.thin the 

pit area are discussed in greater detail in section 3.2 and 

in Appendix "C". 

2.3 Surface Water and Groundwater 

Doal Lake is the only significant surface water 

body within the proposed pit area. Surface drainage is 

generally northwest into Nose Creek or southeast into 

Vangorda Creek, however, there are no well established 

drainage courses within the site proper. 

Currently available information indicates that the 

Pelly River valley southwest of the site represents a 

regional discharge zone. Recharge areas may include the 

site as well as terrain to the northeast. More groundwater 

information is required for the assessment of mine area 

position relative to regional groundwater system. 
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It is apparent that groundwater movement within 

the rock mass is governed by permeability of major dis­

continuities (i.e. faults, shear zones and joints). 

Consequently, the overall transmissibility and storage 

capacity of the rock mass within the pit area should be low. 

Local groundwater conditions have been investi­

gated by means of four PlOO piezometers (manufactured by 

Petur Instruments Ltd.) installed at approximately 100 m 

depths in holes DL-1 to DL-4. Cyprus Anvil Corporation 

plans to install an additional four piezometers at shallower 

depths in the holes. Readings from the four piezometers 

installed to date are shown in Table I. Locations of the 

drill holes are shown in Plate 1. In the case of DL-1, the 

equivalent phreatic surface is above the ground surface 

(i.e. artesian condition) while in the other three holes, 

the surface is some 5 to 10 m below existing ground surface. 

It is expected that slightly higher readings might occur at 

other times of year. 

Seepages observed during mining of the decline 

occurred largely within the ore zone from faults and 

fractures. Currently, the decline is flooded to the edge of 
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TABLE I 

Pneurratic Piezameter Readings 

Elevation 'jf Equivalent Groundwater 
Piezameter Reading Elevation al:xJve Piezareter 

Date Hole No. J!t!1_ (ft.) ｾ＠ J!t!1_ (ft.) 

Oct. 25/79 OOAL IAKE
2 

1 73.8 242 108.5 76.4 250.6 

Nov. 3/79 OOAL Ll\KE l 73.8 242 106.5 75.0 246.0 

OOAL IJ\KE 2 56.8
1 

186.51 64.0 45.0 147.8 

OOAL lAKE 3 97.5 320 123.5 87.0 285.3 

OOAL IJ\KE 4 59.l 194 75.0 52.8 173.3 

Nov. 13/79 OOAL LAKE 1 73.8 242 110.0 77.4 254.1 

OOAL LAKE 2 56.8 186.5 64.0 45.0 147.8 

001\L LAKE 3 97.5 320 125.0 88.0 200.0 

OOAL LAKE 4 59.1 194 77.0 54.2 177.9 

1 60.5 m (198.5 ft.) down hole inclined 20° 

2 Abbreviated elsewhere as DL-1 

3 Relative to ground surface 
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the steel liner and water is overflo\Vfng (October, 1979) at 

a rate of some 0.5 l/sec. Installation of the shallow 

piezometers should give a clearer picture of local ground-

water flow. 

On the basis of current information it may be 

conjectured that through going discontinuities (faults, 

joints, etc.) have sufficient permeability and cross con-

nections to reduce large piezometric pressure differences 

across the site. This is encouraging with regard to de-

watering. 
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APPENDIX A 

LOGS 



LEGEND 

Samples 

Bl Bag sample 1 
Sl Shear sample 1 
M4 Density sample 4 
Gl Gouge sample 1 

Symbols 

F2:38° Angle between s
2 

foliation and core axis 
is 38° 

_.....--angle between strike of foliation and 
ｾ＠ joint strike looking down core 

-:{o.30
·----- foliation attitude assuming hole vertical 

---------joint attitude assuming hole vertical 

Point load test perpendicular to foliation 

Point load test parallel to foliation 

LITHOLOGICAL CODE USED BY 
CYPRUS ANVIL MINING CORPORATION 

SA Variably calcareous graphitic phyllite 

SB Calcareous muscovite chlorite ｾ＠ biotite phyllite 

SC Metabasite 

SD Laminarly banded, variably calcareous, chloritc 
phyllite, tuffaceous 

1 Siliceous 
2 Carbonaceous 
J Calcareous (white mica envelope) 
4 Altered pyritic (white mica envelope) 
S Banded/laminated 
6 Non-calcareous 
7 Tuffaceous 
8 Chloritic 
9 Sulfide bearing 
0 Normal 

OQO Bull Quartz 



LITHOLOGIC LOG 
R.M.HARD'f ii. ASSOCIATES LTD. PROJECT• 

GRUM DEPOSIT 

Borehole DL-1 Dote of Drillin Oct./79 . Job No. . 02160-002 

Loco lion 66H, 13.2N, East of Doal L. 

Surface Elevation 1Top of Casing Elevation 

Drilling Contractor IRig ｌｯｾ･｡ｲ＠ 38 o.o. 

:r "' 
f- !! 
a. -w., 
oE 

? to 

127' 

267 

-304 

? to 

315' 

315 

.-321 

321 

-326 

_J 

_J 0 
-CD 
o::;: 
Ill>­

Ill 

DESCRIPTION 

? to 127' 

TILL, very hard, nwnerous pebbles to 4 cm, boulder 

to 10 cm _(Granodiorite), some clay, sil.t and sand. 

5.6 ft of core. 

3 Runs - 12.5 ft of core 

267-296.5' 

SILT, slightly clayey_, few rusty zones, powdery 

296.5.2966 

CLAY, grey, hard, laminated, dry, low plastic 

296.6-304 

SILT, as above with 17 cm boulder at 303.5' 

? to 315' 

SIL'!', as above 

315-321' 

TILL, hard, numerous pebbles, frozen, occassional 

specks of ice. 

321-326' 

Only weathered chunks of ｧｲ｡ｾｯ､ｩｯｲｩｴ･＠ recovered 

ｾｏｔｉＺＺ＠ All core is frozen ｢ｵｾ＠ this may have occurred 

after recovery. Ｚｾｯ＠ sc:-gregated ice was seen 

except 315-321'. 

DRILLING 
AND 

INSTRUMENTATION 

123-124' 

sample B-1 

267-269 

sa:nple B-2 

296.5-296.6 

sample il-3 



ROCK CORE LOG 

e R.M.HARDV & ASSOCIATES LTD. 
PAO.llECT 

GRUM DEPOSIT 

CO,,,SUl..flNC ENC•NEERINC> &. TESTING 

LOGGED B't' DSC/JM 1 C11ECM[D DSC 

CORE FIECOVERY --­

R. 0.0. --------

PERCIEMT 

2040609CllOO 

:i: ... .. 
"' a 

MOLE. LOCATION SECTIQI SOW ｓｅｔｗｾ＠ A 10'4 -arJ.d A 20, HOLE 

INCI...mED 20" FROM VER:r to '-iRlD 230" 

JOAn or INYtSTICiATION aet. 29-JO, 79 1 JOB NUMBER 

DESCRIPTION 

0 - 4.4 m Triconed• 

0 - 2.3 ID Glacial overburden 

2.3 - 4.4 m Vanqorda fm. 

02160 

REMARKS 

-+-+--'--1---'--+-+-..!--'--+-l-f-- - t- l- ii>i'. 

ｾ＠
· Ｍｔｯｊｾｹｔｉｔｴ･Ｌｴｬｬｦｦ｡｣･ｯｵ［［ＭＭ ＭＭＫＭｆｾｬ･ｾ･ｳｲＭＭ -- --· -

::;-=:l --j-;- ｟｟［｟｟ＮｦＭＭＭＭＭＱｾＭＭＭＡ＠

I-

f-

'· 10 

" 

l-

12 

--'-+-'-'-·-t± f----1--l-+.--! 

｟［ＮＭＩ｟ＭＭＧＮＮｾＮ＠ - .:. L, -+-, _,._......_ .... 
f-

1-

l& l 

calcareous, chloritic, banded Sm: 1
550 

• 
0 

ｾ＠ PhYITite, ciTeareous, 
chloritic, socae muscovite, 

locally interbedded 500 

IsSO • 8.5 MPa 

6m; 1sso// • 1.45 HPa 

1
sSO.l.. • 4.5 MPa 

F2' s6" 

F2 • 62° 

9m: 1sso.L •LOS HPa 

F2: 65° 

r:2: BO'D 
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,.:··· 
ROCK CORE LOG 

R.M.HARD'f" & ASSOCIATES LTD. 
PROJECT 

GRUM DEPOSIT 

CONSUL TINC ENGl""EEAING & TEST1NC 
MOLE LOCATION SECTICW sew BETWEEN A 104 and A 20, HOI..E 

OlCLmEo l<f F'ROH VERT TO GIUD 230• 

LOGGED BT DSC /JM ICHEC11:£0 DSC 

CORE RECOVERY ｾｾｾ＠

R.0.D. --------

PERCE"'1T 

20 40 60 80 100 

z 
>'. 

ｾｩＧＧ＠I- _, a: .. 
0 "' 

ｾ＠ "''"a: .ilij a 
u 

M 

19 

20 

H 

22 

,. 

f-

26 

28 

N 
--'-- f-!· . !-+-1-

:±::J + -,· -+-'-IP=1--+- JO 

-r-+-++.L. -.--'t----+-t--j 

32 lJ 

JOATEOf•NVE5TIG4TION Oct. •. 29-30, 79 lJOBNUMBER02160 JHOLEDL-2 

DESCRIPTION 

As Above 

5DJ Phyllite. tuffaceoug, cal­

careous, chloritic, banded. 

Locally 580, few thin quartz 

veins. 

580 Phyllite, calcareous, 

chloritic, some muscovite, 

minor interbedded SDJ 

5D3 Phyllite. tuffaceous, 

calcareous, - ·.:hloritic, 

banded 

580 As abov<? 

40\ interbeddr.d 503 

GOUGE 

503 As above. 

Local C!U&rt.:z st.ringers 

See following pag<? 

REMARKS 

16• 5 rn: 1
s5o...L .. 1.45 l'lPa 

F2' 62-65 

F2: 70-73° 

2lm: 
IsSO...L .. 6.8 MPa 

,,, 46-57' 

23.B;r.: Sar.ople Sl 

F2: 49o 

25.JSm sample S2 

F2: 6rf' 

Foliation Strongly developed. 

Some powdery sericite on 

surfaces. 

F2; 50-55° 

PAGE_> __ OF __ 1 __ 



ROCK CORE LOG 

R.M.HAAOV & ASSOclATI:S LTD. 
PROJECT 

GRUM DEPOSIT 

CONSU4..TINC. ENGIN£EAING & TESTING 

HOLE LOCAT10N SEcrICN eow BETrlEm A 104 and A 20. HOLE 
INCLINED 20- FR:IM VERT TO GRID 230• 

DSC /JM IC!i(Cl([0 

CORE RECOVER'!' ---

R. Q. D. --------

PERCftijT 

20406080t00 

:i:- :::c: -
:r I 

--t++- -+- ＭｾＭＡＭＭＫＭＭｈ＠

36 

3" 

40 

42 

,, 

}DATE Of lf.IVEST:ll;iATION Oct. 29-30, 79 I JOB NUMBER 0.2160 lHOLE DL-2 

I-' 

M 

,......., 

Cl :r 
z .... 

f. ｾ＠
ｾ＠ l;:! DESCRIPTION 
ｾ＠ :;; 

ii_ ..ill. 
500 Phyllite, lani.inarly 

banded, tuffaceous chloritic, 

calcareous 

0Q0 Quartz 

580 Phyllite, as 20m 

SD3 Phvllite, as at 22 m 

,_....-;---+,Gonge and sand, disturbed 

il ､ｵｲｩｾ＠ drillin9. J 

u 

Sol Phyllite as above. Badly 

shattered. 

SDJ Phyllitc as above. 

Broken. 

Gouge and ｾ｡ｮ､Ｎ＠ Some core 

apparently 9round duringi 

drillin9. 

REMARKS 

36 • 2 GI: 1 sS0.1 • 10.S MPa. 

Foliation poorly defined. 

foldin9. 

F2' 46-Sd' 

38
·

6 
m: 

1
s5a.l. "" 5.9 HPa 

Foliation better defined, 

powdery sC?ricite. 

F2: 64° 

GL Intact sampll! of fault 

gouqe. 
G2: Sand, probably ground in 

barrel. 
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ROCK CORE LOG 
PAO.IECT 

R.M.HARDY & ASSOC.IATES LTD. GRUM DEPOSIT 

LOGGED 8'.f DSC/JM 

CORE RECOVERY --­

R. Q. 0. --------

PEAC[11,1T 

20 40 00 80 KIO 

-: --· r:----...:.---'--...J..J'L--1 

:z: 
>-.. ... 
0 .. 

"""511" 

52 

54 

56 

SB 

DSC 

Ｕｾ＠ ｾ＠_, "' 
ｳＺｾ＠ ｾ＠

u 

" 
I-

ｾ＠

1---J 

I-

I--

I--

HOlE l.OCATIONsttTim eow BETWEEN A 104 and A 20, ·HOLE 
INCLINED 2r! FROM VU.T TO GRlb 230• 

T Clo.TE Of INVESTIGATION Oct. 29-30, 79 rJOS NUMBEllC2160 

:i: ... 
" ｾ＠
"' >-

Ｎｾ＠ . 
DESCRIPTION 

As Above 

SA.9 Phyllite. graphi.tic, cal­

careoue, 6uphide bear in9. 

SA9 as a.bov_e 

uartz. 
SA9: Phyllite, '}raphitic, 

calcareous, sulphide be11.rin9. 

SOJ: Phyllite, tuffaeeous. 

calcareous, chlorit.ic, banded. 

582: E.'hyllite. calcareous, 

9rapt\tc, with muscovite and 

chlorite 

REMARKS 

F2: Sor'" 

49.6tn: s;;:;D1e 54 

Sl.7m: Joint, planar, rouqh, 

SW 

S4.2Sm:SS, sliqhtly qraphitic 

foliation. 

F2: 65° 

55. 7-55.9 m: Clay and gouqe on 

foliation 

Point loads as fol lo•·s: 

54
-

4
:n: 

1
s50.J.. c 5.B l'IPa 

SS.lm: 1 s50..L 012. 7 MPa 

SS.Jen: 1 &.SO.l. =2.6 HPa 

57
-0m= 

1
ssol.,, J.2 HPa 

SB.4m: S-6 

ＭＺＮＺｪｾＭＺｾ｝ｾＺｾｴ｟Ｚｾｴ｟Ｚ｟ｪｾ［ｴＮＮＮＮｪﾷＺｩＺＺＺＺＺＺＺｩﾷｾ］］ｪＭＭＭＭｪｲＭｩｬＭＭＭＱＭＭＭＭＱＭｾＭＮＮ［Ｍｑ｟ｵＮ｡｟ｲ｟ｴ｟•ｾＭＭＭＭＭｾＭＭ｟ＬｦＭ］ＭＮＬＭＭｾＭＭ］ＭｾＭＭＧＭＬＮＭＭＬＭ［ＺＭｾＭＭＱ＠ ..... .....: SB2 A6 above Thin qou9e a.t 59 .8 m and 60 "' 

ｂｾﾷＢＧＮ＠ ﾷＭＧＭＭＭＱＭＱＭＭＫＭｬｾ＠
ｾＭ ---t --·--1--+-1--1--1 

I--

SDJ Phyllite, tuffaceous, cal­

careous, chloritlc, banded 
:-

SEIO: Phyl litt:!, calcari:-ous wilh 

rnu!>covlte and chlorit.e 

500 Some SBO. Only chips 

recovered. 

6l.7to62.9cn.: 

Badly fraqinented, split 

parrallel foliation. 

F2: 70° 

F21 64° 

some c;iraphit.ic partlnq:!I 
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ROCK CORE LOG 

GRUM DEPOSIT 
PROJECT 

R.M.HARD'f" & ASSOCIATES LTD. 

.OGGED e1 DSC/.JM lc1o1ECKED DSC 

z 

" ｾｾ＠ ｾ＠:.: ... ｾｾ＠ ... 
" "' 0: 

"' " u 

CORE RECOVERY ---

R. 0. 0. --------

PERCE"IT 

20 40 60 80 100 

" 
66 ｾ＠

68 

70 

72 

::;: 

HOLE LOCATION ｓｅｃｔｉｾ＠ sow BETWEEN A 104 and A20, HOLE 

INCLINED 2d FllOM VERT TO GR'J:O 230• 

1D6TE OF_IN\l[STIGATIONOCt. 29-)0, 79 l.J:IB NUMBERQ2160 

Ｍｾ＠ ·t 
15 l? 
ｾ＠ ｾ＠ DESCRIPTION 
... .... 

REMARKS 

_Ji_ ｾ＠
As above 

SANO, Core qround in barrel. 

SB/5D/OQO Chips, lithology 

not known 

500 Only chip!> recovered 

Sand.Ground core . 

SBO Phyllit:.e, calcareous, 

chlorite, with muscovite 

7l. 4m: 1 sSO..L .. J.7 :-"IP.l 

Broken core 

SOO Phyllite, laminar Iv 73. Sm: HJ 
banded, tuffaceous, ｣ｨｬｯｲｩｴｾ｣Ｎ＠

calcareous 

Ground Core. 

SBO as above· 

SBO as Above 

74.JSm: 58 

74.4 m: 57 

F2: 80° 

75.21:1: M4 

77. 7m: S9 serricitic !olilltion 
.,, .,f 

80.65m: ls50..L. •5.5 MPa 

BO. 7 m: GJ: Not long enough 

for intact test. 

PAGE __ 5 __ OF_7 __ _ 



·-, Ｎｾﾷ＠
ROCK CORE LOG 

R.M.HARDY A ASSOCIATES LTD. 
PFIOJCCT GRUM DEPOSIT 

ｃｏｎｾｕｌ＠ Tl,..C. ENG1NEEA1NG & TESTING 
HOLC ｌｾｦｬｏｈ＠ SECTICN SOW BE:l'WEEN A 104 and A 20·, HOLE 

LOGGED 8T DSC /JM lCHfCIC(O 

CORE RECOVERY ---

R. O. D. --------
ｾ＠.. ... 

PE.RCE-.T 

20 •O EO 80 IOO 

[ 

0 .. 
..ao.. 

82 

84 

86 

,, 
I!: 

88 

DSC 

z 

ｾｾ＠ ｾ＠
ｾｾ＠ liJ "' .. 

0 
u 

H 
'-

·. >·, INCLINED 2cf FROH VERT TO GRID ＲＳｾ＠

lDATE. OF' INVESJIGATION Oct:' 29-JO, 79 l JOB HUMBER Q2160 l HOLE DL-2 

DESCRIPTION REMARKS 

As abOve 

Seo As above 

aJ_ er.i: 
rs50l.... .. 0.9 to:.Pa 

f'W SDO Phyllite, lam.inarly b.anded ＸＵＮｾｩｲＮＺ＠ G4, Mod,weath. sheared 

FW 

tuffaceous, chlori tic, cal- phyllite 

G4A Intact. 

G4n Disturbed 

97
-G m: IsSO.L • 7. 2 MPa 

580 Phyllite. calcareous, 87. 7r:i. ｾｩＧＬ＠ Planar. rough, 
chloritic, same muscovite, few faintly weath, ｾ＠

9ouqe zones ｾ＠

M ･［Ｌ｣ｾ［ＺＺｇＶ＠ and G7 Good samples of 

'-j 

Gouge 86.7r:i. GS Sheared phylht.e ｾ＠

-+l__,.1_-+-..,...+-+-+-r--l-'-+--+---1 ｾＭ｟｟Ｌ｟｟Ｌ｟ＫＭＭＵＭｃｏＭＭａｳＭ｡Ｍ｢ｯ｟ｶ｟･ＭＭＭＭＭＭＭＭＱ｜ｬ｢Ｌ＠ ｾ＠

I 1 89. Jm: sll Serricit.ic Foliation r
9

· Jm. 
1

s50..1 "" 6 5 HPa 

91.5mt s12 Serricit.ic Foliation 

90 

92 

-,J-+-i--+i·-1 --c-1 r-!--+--+--1 

-f--i --t--1-; · Ｑｾ＠ -,- - ":---i •• 
..+--+-+-+-+'· ..., 

90.9111; GB Good Gouge Sample ＹＰＮｾｾ＠ G9 

Foliation varies from 55 t.o 
90• 

500 Phy 11 i tc , ba.ndcd, 

tuffaceous, 9rey 
BB. lm: 1 sSO..L • 3.8 MPa. 

,,, •rf' 
92.4m: ls50...L = 4.8 HPa 

95.)r.i: Ml 

95.Sm: Sll scrrieitie Folia.tion 

97. Sm: 515 

97 .Jm: IsSOJm S.'? MPa 

98 · 2
M; 

1 s5Q.L.c 6.8 MPa 

99 .6m: Rusty coat.inc; on 

foliar :on surface 

r2: 40° 

PAGE OF 



ROCK COffE LOG 

R.M.HARD'I' & ASSOCIATES LTD. GRUM DEPOSIT 

PROJECT 

CON5UL ToNG IO.NG•NEEl'l1NG & TESTING 

HOLE lOCATIO .. SECTICN sow BETWE:m A 104 ｡ｮｾ＠ A 20, nod: 

LOGGED BY DSC/JM 

CORE RECOVERY ---

R. a.o. --------

PERCENT 

20 40 00 80 tOO 

±r I 

'· 

I ' 

:c .... 
Q. 

w 
0 

•• 

100 

102 

104 

DSC 

1--

I-

JNCLINED 2f! FROH VERT TO GRID 23</ 

IDA.TE OF INVESTIGATIONOCT. 29-30, 1979T.I08 NUMBEA02160 

DESCRIPTION 

SDO can't 

REMARKS 

99.Srn: MS 

99.Gm: 516 Serrieit.e Foliation 

100. 7m: Joint rou9h, angle ｾ＠

axis - 90°, calcite filled 

102.l - l02.7m Joint, rough, 

an9 le to core axis c 90° 

102 • 3
m: 

1s50.L • 0.41MPa (poor 

break) 

HM. 2m: 1s50..L ... 5 .a MPa 

104. Sm.: M6 

F2 • 70° 

F2 • 6-f' 

ＭｾｾﾷＭＭＱＭＮＮＮ［ＮＮ｟ＮｾＭＭＫＭＭｬＭＭＧＭＭＭｬＭＭｊｌＮｬＮＭＭＭＫＭＭｬｬＭＭＭＧｊＭ｟ＫＭＭＭｬＭＭＭＭＭＭＭＭＭＭＭＭＭＧｉＭＭＭＭＭＭＭＭＭＭＭＭｾ＠
_J_ 10& 109. Om; G9 Good sample 

1 
l09.9m: Gouge, anqle to ｣ｯｾ･＠

i i 

108 

1--

ﾱＭＧＭｾＭ ｪＬ｟ﾷｩﾷ｟Ｌｾ｟ＭＧＭ｟＠ ..:....J...f-+-.l...J' 

110 
NOTE: Litholoqy logged by 

Jim Mustard of Cypruss Anvil. 

- 70° 

111. )m: Joint, slickensided, 

foliation variablt!!, joint 

crosscuts foliation, an9le to 

core IC sr!' 
Sample Sl7 

111. Sm: H8 

PAGE __J__ ｏｆｾ＠



ROCK CORE 
R.M.HARtw & ASSOCIATES LTD. 

PAOJ£C:f 
GRUM OEPOS IT 

CONSVLTtNC. ENCINEERINC &· TESTING 

MOLE LOCATION 

).ls. 7Bw 

. OGGCD BY .DSC DSC ｊｯｬｩＮｔｅｾ＠ INV(STIGATION Oct . 1979 1.108 NUM8ER 02160 

CORE RECOVERY ---

R. O. O. --------

z 
% 

ｾｾ＠
:I ,_ G: ... .. .... 

0 G: 
0 ｐｅｒｃｅｾｔ＠

20 "° 60 eo t00 u 

I ' 

ｾ＠ J: ,_ 
i5 Cl 

z 

ｾ＠
.. 
G: ,_ 
"' _.!i_ ISL 

DESCRIPTION 

This hole was Joqqed for 

litholo9y by Jim Muat.ard of 

Cyprus Anvil. Selected in­

tervals were logged 

geotechnically. 

0 - 6. 9 m Triconed 

Sc..i.lc Change 

LOG 

REMARKS 

-++-H-++-H-+-+-i-i--· --1 -+- - t- + -:- - - - - - --1 - - - - - -
5B2 

10 

-+-t -i---t-+--f ＫＫｾＭＭＫＭＫＭ
12 

14 

503 

SBO, interbE.>dded 

500 

5CO 

580, FU!;Chitc• 

1 :i.] - ｾＺ｟＾Ｎ＠ 5 "' 

PAGE OF 



ROCK CORE LOG 

R.M.HAROY & ASSOCIATES LTD. 
ｐｾｏｊｃｃｔ＠ GRUH DEPOSIT 

CONSULTINQ ENCINEEi:tlNC. .. TEST•NC 

·.HOLE LOCATION ] , l S • ?OW 

LOGGED BT DSC IOATE Of INVESTIGATION Oct./7'3 I JOB NUl,l8(R Q2160 

CORE 'RECOVERY ---

R. O. D. --------

PEACElfT 

204060801CO 

J: ,_ 
:!; 
0 

_,,_ 
14 

--+--+-+-+-+--+--+--+-+-+->--< 

16 

18 

>o 

22 

JO 

II 

" J: ;;; ,_ 
15 ｾ＠
ｾ＠ l:! DESCRIPTION 

ｾ＠ ti 
...liJ. !SJ.. 

580 Phyllite, ｣｡ｬｾ｡ｲ･ｯｵｳＬ＠

｣Ｚｩｲ｡ｰｨｬｴｩｾ＠ with ｭｵｳ｣ｯｾﾷｩｴ｣＠

REMARKS 

18 · 3 
m= 

1 
s50.L 21. B HPa 

23.4 m: U20 

iu.S ｭｾｉＺ［［ＮＵＰＮＮｌ＠ • 11.2 f'IPa 

28. 5 rm IsSO...L..., 22.4 MP.a 

F2 e 90° 

:28.9 m: joint. calcite!: filled, 
ｾｮｱｬ･＠ to core • <4S 0 
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ROCK CORE . LOG 

･ｬＭＭｾＭｾＭｾＭｓＭＧＮ［ＢＧＭｌＭＬＭｾＭＰＭｅＭｾＭＰＭｾＭＺＭＮｳｯ｣Ｍｅ｟ｒ｟ＧＢ｟Ｐ｟＠ •• _:r£S_&_T_£ ｬＬ［ＮＭｓｾＭＬＭＬＮＭｇ＠
PAO,,ECT 

GRUH DEPOSIT 

MOLE LOCATION 

J.lS, 78W 

CORE RECOVERY ---
:i: 
.... .. R. 0. D. --------

"' PERCENT 0 

20 40 60 80 100 
...,,,-

32 

I 
J4 

I I 
)6 

--r-• 
' I 

--M: 
JB 

<0 

•2 

-++-1-1--..l ﾷﾷＭＫＢｾﾷﾷＧＭＭＭＱ＠ •• 
±±±:l ｾＭｾ［ＭｊＭＭＭＧｾ＠

_,__t-t--t--lt-t:d I ［Ｎ｟ｬｾ＠
-i-+-+-+-t--t--r--tEB-=+= 

z 

ｾｩ＠ :J 
.... 0: 

ｾ＾Ｍ 0:: 
··;;; 0 

I-, 

I--' 

r 06.T'E OF 1NVESTICA1'10N oct. /79 TJOe NUM&EA 

" :r: z ... 
i5 " z 

DESCRIPTION ｾ＠ "' 
ｾ＠

ＮｾＬ｟＠ _ill 

SBO as above 

Q2160 lHOLE DL-3 

REMARKS 

30.l rn: U21 

J0.2 m: U22 

30. 7 11'1: U2l 

37.2tn=1 
sso...L • 2J.9MPA 

44.9 m: joint planar rough, 
assuminq hole vertical: 

ｾﾷ＠
Ｎｺ＼［Ｇｾｳｯﾷ＠

45 m: 1 sso.L • 7.1:-!Pa 

45 
m: 

1
s50J..."' 29.91-!Pa 

PAGE OF_7 __ ·_ 



ROCK CORE LOG 
R.M.HARD'V & ASSOCIATES LTD. 

PlllOJE.CT 
GRUM DEPOSIT 

CON5Ul..flNC ENG•NE:EAINC & ! TESTING 
HOLE LOCATION 

LOGGED BT 
llSC C"4[Cl((0 T DA.TE Of INVESTIGATION Oct. 1 79 l JOB NUMBEA DL-3 

CORE RECOVERY --­

R. 0. 0. --------

PERCE .. T 

20 40 60 80 IOO 

:c ... .. ... 
0 

ＭＫＭＫＭＫＭＭＫＭＫＭＫＭＫＭｾＱＭｈＭＫＭＭＱＴＶ＠

-+-+-1--l-+-+-+-+-t---!t-t--150 

-+-+....;...-l--'-+-+-+-T--l--<--15' 

54 

ＭＭｴＭｾ＠ •-· - ,- ···-'---i-!..._f--H GO 

-+-H-+-H 1-'---h ·H--1 · 

--l---1-4-+-4•-+!..;......+-i H--1 

--1---1--4--4-+-+-'•· ... ' -t--t-i·+-+--1 

ＮＮＮＮＮｪＮＮＮＮＮＮｪＮＮＮＮＮｪＮＮＮＭｬＭＭｬＭＭＫＧＫＭＫＭｴＫＫＭｾＶＲ＠ u 

DESCRIPTION 

580 as above 

SAO, locally SB4. phyllite, 
calcareous, very graphit.ic 

" 5BO as dbOV!l 

REMARKS 

45. J m :U24 

SS.am: U2S 

Shir.y 'J!'.i;·hil ic p.irLinqs 

60.0 m; lsSO.L = 12.J MPa 

62.0 m: IsSO.J.. • 27.9 MPa. 

PAGE OF 



ROCK CORE LOG 

ｒＮｍＮｾ＠ & ASSOCIATES LTD. 
PROJECT GRUM DEPOSIT 

co ..... suc-.:r1NC E.NGINEEPINC & TEST•NC 

HOLE LOCATION J. lS' ?SW 

LOCiCiEO BT DSC C"1(Cll.EO IDAT[ OF INVESTICiATION Oct./79 T JOe NuwecA ｑＲｬｾｏ＠ 1HOl.E OL-l 

CORE RECOVERY ---

R. o. 0. - -------

Pf.RCf.11,1T 

20 ｾｑ＠ 60 80 ICI:) 

'! .. 
"' 0 

--+--+--+--+--+-+'-+-1-t++.........,.I"' 

--+--+--+--+--+---+--+--+--+-+-+--<•• 

--+-+--+--+--+--+--+--+-+-+-+--<•• 

--+--+-'--+-'--+--'-+-+-+-f--160 

--+-+-+-+ ....... ＭＡＫＭＭＧＭＫＭｾｴＭｦＭＭＱＷＰ＠

-:::::+--!- Ｍｾ＠ - -..;_ -:·-H--1,. 

-+-+-;-t-r-t--t-t-!----1-+-i 

'" 

f-

DESCRIPTION 

Seo as above 

SA.O phyllite, calc..,,n'.!ous 

9raphit.ic. (jUartz vei11s. 

Local intl?rbeds of 50] and 

582. 

REMARKS 

63
·
0 m: 1ssoi ｾ＠ 44.B 

67.6 m: U26 

Ei7.9 m: U27 

67 .e m: u2e 

70.55 m: IsSO...L .. 10 HPa 

Jl.B m: 
1s50.L = 17.GMPa 
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ROCK CORE LOG 
R.M.HARDY .& ASSOCIATES LTD. 

ｐｾｏｊﾣｃｔ＠ GRUM DEPOSIT 

LCXiGEO BY DSC ·_,· C1-1ECKEO 

CORE RECOVERY --­

R. 0. 0. --------

PERCENT 

20 40 60 80 100 

:r 
ｾ＠

:!; 
0 

-+-+-+-+-+-t-+-+-t-+-+-t-re-

_..-+-+-+--+-+-+-t-i--t-i-180 

I 

., 

+ 
[ 

.. , 

h 

1--' 

HOLE LOCATION 

J DATE Of INVCSTIGATION Oct. /79 J J08 NUMBER Q2l60 1HOLE Ot.-J 

DESCRIPTION REMARKS 

SAO as abcve 

Sl.S ｭｾ＠ 1 sS0.1-. • 8.5 MPa 

SOI phyllite, laminarly banded, 

c.aileareous, ･ｾｬｯｲｩｴｩ｣Ｌ＠ 82.4 m: I 550 ...l.. • 2i.e MP.a. 1 tuffaceous •. s1liceous . l0:2. 7 
tn: IsSOJ... • 2J. 7 MPa 

SAO ｰｨｹｬｾＱｴ･Ｌ＠ calcareous. 82.75-82.95 m: joint, irregular 
9raphitic, ｬｾ｡ｬｬｹ＠ SBi, . calcite and epidote filled, 
some pyrite in 51 fold hi.nqes. aM..le to CA ,,, 0 o, 

97.8 m: u29 

F"2 "' 90° 
90. 6: joint, planar rough, anqle 

t.o CA = 48° 

92.8: joint., planar rough. l mm 
ca.ldt.11? infillini;, an9le 
core;> <axis .. o 0 

')(J. CJ n: J sSO..L = (i. '.:I MPa 

gi_o m: 1sSO...L .. 10.7HPa 

92.0 m: Is'l0...L. - g,2 MPa 

93.4 ･ｬｾ＠ l
5

SO..L ... 2 3.gMPa 
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ROCK CORE LOG 

e R.MHAROW' A ａｓｓｏｃｉａｾ＠ LTD. 
PROJECT GRUM OErOSIT 

CONSUL TrN(. ENG1NEEA1 ... C. & TEST1NC. 

LOGGED B't' DSC 

CORE RECOVERY ---

R. Q. 0. - -------

ｐｅａｃｅｾｔ＠

20406080HXI 

:c .... .. 
"' " 

l-f-+-+--+--if-l--f-+-1--+--+--il"' 

ｬＭＭｬＭＭＴｾｾＭＫＭＫＭＭＫＭＭＫＭＫＭＫＭｴＭＭＱＢ•＠

J-.J-.>---+ ...... -+-t--+--+-+-"'-1100 

I " ± 
ＱＭＭＱＭＭＴｾｾＫＫＭＫＭＭＫＭＭＫＭＭＫＭＫＭｾＱＰＲ＠

-J.- . .;...- - - -+- -;---j--'-

8::1.±-L- t--+--t--i-1--:i:= 

ｾＭＫＭｬＭｦＭＢＧＱＭＭＭＭＱＭ｣ｴＭＭｴＭｈ＠

z 

ｾｾ＠ ｾ＠
ｯｩｾＢ＠.. a: 

0 
u 

HOLE LOCATION 

J.lS, 78W 

lOA.TE OF' INVESTIGATION Oct. /79 J JOB NUMBER 

ｾ＠ ｾ＠
ffi ｾ＠
ｾ＠ :;! DESCRIPTION 

_l :,_ 
SAO as above 

Gouqe in SA 

5B6 phyllite. muscovite and 

chlorite 

SD6 phyllit.e, laminarly banded, 

chloritic, tuffaceous 

501. phyllite, as above, 

calcareous, siliceous 

SCO mctabasite 

506 es above 

Q2160 

REMARKS 

UJOA Gouge 

U308 Gouqe 

U)OC Gouge 

UJOO Gouae 

98.5-90.75: joints I:? 

to foliation, plana1 

smooth, some serrici 

chlorite, some ｰｯｷ､ｾ＠

(<l mm) angle to CJ\ 

30° 

98.5 tsso.L,.. 17.9 f" 

-----+---i-------------tt9B.8: joint, pla.nar 
sea mctabasi tc, some 

interbcdded SD 

End of Hole at 102. 7 "' 
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