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INTRODUCTION 

During the  period Qotober 3 t o  November 1, 1989 geochemical, 

geophysical and geological  surveys were oonducted on claims Pick 

1 and 2 and C l i f f  1, 5 and 78. 

The purpose of the wuevm w a s  t o  implement the raoonuPmdation8 

of Geochemical, Geophyaioal and Geological Assesemant Report, 

number 18,238, submitted January 11, 1989, 2 1) Determine i f  the  

Swap Showing extends to the southwest. 2) Attempt t o  expose the 

inferred Quatsino limestone - i n t rus ive  contact on t h e  Pick claims. 

3)  Bind out what i o  oauslng the remaining unexplained anomalies and 

4) Exploratory and development trenching Bo expose known and suggested 

skarn zones. The d r i l l i n g  recommended i n  the aforementioned repor% 

was beyond the f inanc ia l  resources  of the author. 

The C l i f f  Property is  3.5 kilometers due north of Rupert Inlet, 

Vanoouvar Is land.  The claims l i e  at  elevat ions ranging Prom 60 t o  

320 meters above Sea levcsl. 

The Por t  Haray - Coal Harbour Highway ~ o e s  through the west 

aide of the property. Gravel logging roads Branch Road 6, Branch 

Road 7 and MacMillan - Bloedel provide access t o  the north and 

south parts o r  t he  claims. 

The owngr, John Id. Mc Andrew, of 8961 Ursus Crescm%, Surrey, 

B r i t i s h  Columbia, was also the operator. 
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INTRODUCTION ( contd I 

The property cons is t s  of the following claims: 

CLAIM R Y E O R D #  UNITS BEXORDED 

ciirr 78 301 8 September 21, 1978 

C l i f f  79Fr. 513 1 December 19, 1979 

C l i f f  1-8 736-74.3 8 December 15 ,  1980 

Pick 1-4 7rc4-747 9 January 9, 1981 

Pick 5Fr. 7rc8 - 1 January 9, 1981 

27 Units  

As mentioned i n  previous reports ,  s e l e c t i v e  open p i t  mining of 

copper-silver-zinc ora, rrom t h e  Rainbow urd Cranberry Showings, 

oould have started years ago. BHP U t a h  Mines, which has an operating 

m i l l  2 miles  due south of t h e  C l i f f  claims, would be the l og ica l  

place t o  sh ip  ore. The author has approached them many t i m e s  but 

they d id  not  want t o  do businma. This is d i f f i c u l t  t o  underatand 

s ince  t h e  manager i n  a recent  Tv interview s t a t e d  they would be out 

o r  ore trg 1996 and had jus t  spent rirtr mil l ion dol lars  on a corfer 

damso they could extend the i r  p i t  i n t o  Rupert Inlet, The Swamp 

Showing ind ica t e s  good po ten t i a l  f o r  the development of a small 

tonnage, high grade copper-zino-lead deposi t  w i t h  s i lver  and gold 

values. 

QW 

Qw 24 s o i l  samples were geochemically analysed f o r  copper and zinc, 

Four rock chip samples were assayed for copper, s i l v e r  and gold and 

f i v e  for golA only, 
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ifAMUFE of WORK ( contd ) 

The t o t a l  meters of l i n e  surveyed w i t h  the proton magnetometer, 

over, south and southwest of the Swamp Showing was 934. 

Geological mapping was done at sca l e s  of lr100, 1 ~ 5 0 0 ,  1:lOOO 

and 1:2500 and covered an area of approximately 7 claim units .  

Geology i n  the  area of the Rainbow Showings was r o p l o t t d  on the 

topographic map t o  give a more prec ise  fit. 

3 kilometers of cont ro l  l i nea  were establ ished on the C l i f f  

and Pick claims by bmnton and chain. Because of the dense 

undergrowth, pa r t i cu la r ly  salal ,  l i n e s  had t o  be cut f o r  a c c ~ s s  and 

cont ro l  for area8 invest igated,  without a pre-existing grid. 

w 
scmu of SURVEYS 

The f i e ld  work f o r  the surveys was dona by John M. Mc Andrew, 

P. Engr. assisted by John Struzewski, miner and dr i l ler .  

Octo 2' Drove t o  Property 

CLBIMS TYPE of S U R n  

Octo 3 C l i f f  1 & 78 Geochamical s a p l i n g  

4 ciirr 78 11 n 

5 C l i f f  1 & 78 W n 

6 Piok 1 

7 Cl i f f  1 & 78 Magnetometer (McA) , Trench 89 - 3 ( Struzewrki) 
& Pick 1 

Geological mapping, TRS 89 - 1, 2 & 3 ( 8 ) 

8 C l i f f  78 n W , Tost P i t  89-1 (S) 

9 Pick 1 Geological mapping, Trench 89-3 (S) 
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O c t o  10 

11 

1 2  

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
28 
29 
30 
31 

NOV, 1 

CLaLMs 

C l i f f  78 
n W 

n n  

N l l  

n n  

ciirr 5 

ciirr 78 
* w  

Pick 1 & 2 

Pick 1 

Pick 2 

ciirr 78 

w w  

r t w  

n n 

n n 

n o  

n n 

Pick 1 
ciirr 78 

0 n 
n n 

c i i r f  78 

TYPE of i3llRvm 

Geological mapping, TPs 89-2 & 3 
w W 

Geol, map. & Geochemical sampling 

Geological mapping, Trenches89-$ & 5 (S) 

Geol. map. ,TPs 89-4 & 5 ,  Trench 89-6 (S) 

W & Geochem. samp., TPa 89-6 & 7 

Geological mapping, Test Pita 89-8 8c 9 
n n 

Geol, map., TP 89-10, Trench 89-7 (S) 

n W , Trench 89-8 ( 8 )  

n , Trenoh 89-9 (6) 

n 

n 11 , Trench 89-11 ( 8 )  

, Trenehees 89-10, 11 & 12 (S) 

Geological mapping 
W n 

n R , Trench 89-13 (S) 

n " 9  TRs 89-13 & 14 (S) 

11 U , TR8 89-13 & 14 (S) 
ll ll , T R s  89-15 C 16 (S) 
W W , Trenoh 89-17 ( 5 )  
n * , TRs 89-13 & 14 ( 8 )  
0 , TR8 89-13, 14 h 18 ( S )  

AM Geol. map,, PM Drove to Surrey" 

NOTE: - * Not agpl icable  t o  assea8ment. 
QmV 
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ccrr 
GEOLOGY 

GENERAL 

The Property lies within a seriee, a2 Upper Triarsh t o  Lower 

J U r 8 % 8 f ~ i c  eugeosynclinal rocks oonsis t ing or the K a m t s e n  and Quats ins  

Formations and the Bonanza Subgroup of t he  Vancouver Group. These 

rocks have beon iatruded by l a te  Jurassic t o  T e r t i a r y  ( 0 )  predominate)r 

harnblenae granodior i te  and quartz d i o r i t e  plutons and dyker of 

andesi te ,  basalt and hamblonde porphyry. 

Rocks of the Karmutaon IQormatian consist largely Of massive 

basalt, andsaite flows a d  minor tuff. 

Conformably ovorlying the gamutsea is approximately 150 m o t o ~ s  

of Quatsino limestone which i a  intruhd bJ a largo Etock of hornblende 

granodior i te  in t h e  west portion of t ho  Property. Tho limestone 
'trr 

exhibits s k m ~ l i i c ~ t i o n ,  r e c r y s t a l l i z a t i o n  t o  marble o r  s i l i c i f i o a t i o n  

along i a t r u s i v e  and Karmutsen contaclta. Chalcopyrito, bornite, 

spha le r i t e ,  galena and magnetite mineralization, carrying s i l v e r  and 

gold values ,  commonly occurs in the skarn zones. 

The Bonanza Subgroup oan bo subdivided i n t o  a aedimeatary u n i t  

and an upper voloanic un i t .  The sebimontary mection, also r e fe r r ed  t o  

as t he  Parsons Bay u n i t ,  cons i s t s  of thin betldea black argillaceous 

and carbonaaoou8 limestones, calcarooua shales ,  s i l t s t o n e s  and 

greywackae. B a s a l t i u  and andes i t ic  breccias  and flows, tuffs  and tuf f  

breccias comprise t h e  bulk of the upper p h  of the Bonanza Subgroup. 

t j tmc tu ra l ly  t h i s  is a region of' block f a u l t i n g  with 

northwesterly and northeaster ly  t rends being the mo8t prominent. mv 
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W 

OEOLOGY ( contd ) 

PROPERTY GEOLOGY 

ry 

A number of test pit8 and trencheo were successful ila 
uncovering bedrock ia areas o r  anomalous and geologic interest, 

Descriptions of these rock types follows. 

Sedimentary Rock 

Limestone - The Quatsino limestone is med~um to dark grq, slightly 
argillaceous, very  fine to medium grained, local17 irregular 

silicoous nodulos stand in relief on weathered surfaces. 

Volcanic Rocks 

Andesite - The ICarmutsen andesite is medium to dark green to gray, 

locally amygdaloidal and weakly to strongly magnetic. Amygdules 

contain quartz, calcite, epidote, chlorite and occasionally minute 

disseminations of chalcopyrite and bornite. White feldspar 

phenocrysts ocour locally as woll RS minor disseminated bornite 

and chalcopyrite. 

Basalt - The Karmutaon basalt shares many of the andosite 

characteristics and it is ofton difficult to differentiate one 

from the other i n  the field. The basalt is usually aphanitic to 

fine grained and dark green to black and these characteristics 

were used in mapping, The basalts are largely flaws but intrusive 

dykes do occur, 

- Tuff - A white to light tan, fine grained, siliceous, highly 

fractured tuff occurs i n  the northeast corner of Piok 2, Locally 

it carries disseminations and seams of pyrite and abundant i r o n  

oxide. 
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PROPERTY GEOLOGY ( contd ) 

Intrusive Rocke 

Andesite - Light to dark green, aphanitio t o  f i n e  grained andesi te  

dykes are common on the C l i f f  claims. They appear t o  be genet ica l ly  

r e l a t ed  t o  the skarn xnineralization s ince  where they intrude 

limestone skarn invariably oocurs along the i r  contacts. 

A t  t h e  Branch Road 7 Showing, one of these dykes, 8 

meters wide, not previously noted, parallels t h e  skarn zone t o  the 

south. 

Hornblende Granodiorite - The hornblende granodior i te  is 

leuoocrat ic ,  medium t o  coarse grained, moderately magnetio and 

fresh looking, away from contacts  w i t h  iatruded soaks. 

Metamorphic Rock 

Amphibolite - I n  Trench 89-14 a zone of dark greon t o  black, t o u a ,  

f i b rous  amphibolite, 0.5 meter wide occum between marbleized 

limestone and skarn. 

Struoture 

Major r a u l t s  on the C l i f f  claims s t r ike  east-west and 

northeaster ly .  The m a x i m  displacement along o m  of them f a u l t 8  

is 120 meters. Some faults may have semad as channelways for 

mineralizing solut ions.  Vertical displacements, observed t o  date, 

do not exceed l l m e t e r s .  

Two v e r t i c a l  profilms G-H and I-J a t  s c a l e s  of 1:1500 and 

1 : l O O O  a r e  attached t o  the Appendix. The former, illucstrates the 
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W 
Struc ture  ( contd 1 
geology from L i t t l e  Joe Dimond D r i l l  Hole 5 to the area north of 

t he  Rainbow Showing 3 and the l a t t e r ,  the geologg from L i t t l e  Joe 

Diamond D r i l l  Hole 6 t o  the area south of Rainbow Showing 1, 

Altera t ion  

The Karmutsen volcul ice  are commonly a l t e r ed  t o  epidote, 

c h l o r i t e ,  rsericite and ca lc i t e ,  Epidote cha rao te r i s t i ca l ly  s tands 

i n  relief as nodules on weathered surfaoes and ooour8 i n  veins 

w i t h  quar tz  ma oa lc i t e .  

Contact with in t rus ives  has cauaed s i l i c i f i c a t i o n ,  

pyrit izfation and, o r  skarn cons is t ing  of @pidote, yellow, brown 

and red garnet ,  amphiboles ( tremolite, a c t i n o l i t e ,  hornblonde ) ,  

pyroxene, diopside, i lva i te  and hedanbergite within the vocanics 

and sediments, 

Mineralization 

Described under Trenching and T e s t  P i t t i n g ,  

Trenching 

Trench 89-1 (Pick 1) - lmdxlmvrx2mN-S 
t( 89-2 " * -Imdxlns#ot2mw~ " " -2nldxlamx;tniE-w 

,*g (1 " - Imdxl.mwx3laN-S - These t renches were dug i n  

an attempt t o  expose an inferre6 limestone - hornblende granodior i te  

contaot,  i n  t he  hope that  aur i ferous,  p o l p e $ a l l i o  skarn 

mineral izat ion,  similar t o  that  at t he  Swamp Showing, would occur 

at said contact,  Trenches 89-1 t o  3 were dug a t  the top and base of 

P s m a l l  h i l l  which corresponds t o  P magnetic high and where 
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Trenching: ( contd ) 

overburden was arsumed t o  be t h in ,  Af t e r  penetrat ing organio 

mater ia l  ranging from n i l  t o  0.1 meters and a BF hosizon from 0.1 

t o  1 meter t h i ck  a consolidated g lmia l  d r i f t  consis t ing of f i n e  

t o  coarse, grey sand, pebblas and st rongly aag$t,?big [ .atrow p u l l  

on hand magnet ) andesi te  boulders, up to 0.3 meters in dipmeter, 

exceeding 1 meter ( Trench 89-3 ) wms encountered, Trench 89-8 

st ruck g l a c i a l  d r i f t  a t  a depth of 1 meter, Overburden i n  t h i s  

a rm probably exceeds 5 meters. 

) - Im8x0.51lmtlChiN-8 
9 lmaXO.5mrwx~mN-S - These t renches were 

an attempt t o  expose bedrock mimoralization in areas of magnetite 

and skarn loose, Trench 89-4 contains abunbrit  loose mineralized 

with magnetite, p y r i t e  and i ron  oxide, Grab samples Y20 and M21, 

of this material ,  assayed 0.01 g/tonne ( ,001 oz/ton ) and 0.08 

g/tonne ( .OC2 oz/ton ) r e s p e c t i v e u .  The south portion of the 

t rench contains numerous pieces  of skarn i f ied  limestone, Trenoh 89-5 

exposed a pa le  t o  medium green, f ractured andesi te  dyke, grea te r  

than & meters wide, containing atr lngers  of magnetite, i n  contact 

w i t h  a highly marbleized limestone, The northeaster ly  extension of 

t h i s  dyke, located 90 meters away, I s  25 cen t i ae t e r s  thick, dips 

40 degrees southeaster ly  and c a r r i e s  abundant disseminations and 

888111s of pyr i te .  A grab sample,af t h i s  p y r i t i c  rock assayed .O2 

g/tonne ( ,001 az/ton ) gold. No copper mineralization was found 

i n  d t h e r  of these trenches. 

M19 



Trenching ( contd ) 

Tmnch 89-6 - 1 , 3 m a X o , 5 m ~ - S  - A t  t h i s  s i t e  a soil 
( C l i f f  78 ) 
46 ppm molybdenum. At a Uepth of lmaeter grey g l a c i a l  

11 

exposed, a f t e r  considerable e f r o r t  with t h e  piak, t h e  

sample ran 

drir$ was 

t renah was 

abandoned at a depth af 1.3 metara, It is highly unl ikoly that 

meta l l ic  ions  could penetrate  the drirt and t h e  s o i l  anomaly ie 

probably not  r e f l e c t i n g  bedrock conditions and is transported.  

Trenoh 89-7 - 2mdxO.5mwx2niN-S - A t  t h i s  s i te  m i l  sample P226 ran 
( Pick 2 1 
l04ppm copper and 93 ppm zinc, A t  a depth of 2 meters g l a c i a l  

d r i f t  was encounterad again. The s o i l  sample is probably not 

r e f l e c t i n g  bedrock conditions. 

Considering the  widespread , e r r a t i c  d i s t r i b u t i o n  of the 

g l a c i a l  d r i f t ,  which can range from n i l  t o  g rea t e r  than 50 meters 

th i ck ,  one wonders a t  the val id i ty  of many of the  s o i l  samples 

taken on the Pick and C l i f f  claims i n  the past. 

Trench 89-9 -. ( Pick 2 ) - 1.3mdxlmwx3mN-S - The purpose of t h i s  

t rench waa t o  examine a magnetic high, Grey g l a c i a l  d r i f t  w a s  

encountered a t  a depth o r  1 meter. Numerous medium green, s t rongly 

magnetic hornblende porphyry boulders, up t o  0.4 meters i n  

diameter, were dug out of t h i s  trench. The magnetic exceeding 
ahaw.ai.3 

58,000 gammas, due south, s t raddl ing  L i t t l e  Joe Creek, may be 

indicat ing a buried hornblende porphyry in t rus ive ,  

Trench 89-10 - ( C l i f f  78 ) - lmdxlrmwx2mE-W 
W 89-11 - * w  - lmdxlmwxlOm8-W 
W - t t n  0 lnd~lnrwx31~E-W 

an at tempt  t o  expose the  southwest extension 

- T h i s  trenching was 

of the  Swamp Showing, 
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Trenching ( contd 1 
Trench 89-10 w a s  t o  t e s t  t h e  area of s o i l  sample M6, which ran 

4mls w i t h  the  Bloom test ( l a te r  analysis: 400ppm copper and 697ppm 

zinc ). Bedrock could not be reached because of water f looding the 

trench. Many dark green, moderately t o  e t rongly magnetic a n d e s i t e  

boulders occupied the  trench, S o i l  sample M26, from the 0.5 meter 

t h i ck  BF horizon, ran 404ppm copper and 166ppm zinc. Both M6 and 

M26 are d i r e c t l y  down slope from the  Swamp Showing and are probably 

due t o  " s a l t i n g  ') by t h e  showing. 

Trench 89-11 exposed a v e r t i c a l  hornblende granodior i te  - 
a n d e s i t e  corltact, which s t r ikes  northwesterly. The dark green, 

highly f rac tured ,  s i l i ceous ,  i r o n  oxide stained, moderately t o  

s t rongly magnetic andesite has a ch i l led ,  aphani t ic  t ex tu re  a t  t he  

contact  and is  appreciably more magnetic, M27, from t h e  0.3 meter 

t h i c k  BF horizon a t  the  east end of the trench, ran 113ppm copper 

and 175ppm zinc. 

'l'rench 89-12 contains  many l a r g e  boulders of hornblende 

granodior i te  and andmi te ,  understandable considering i t s  proximity 

t o  t he  contact, One iron oxide stained skarn surface boulder, 0.15 

meter . in  diameter, probably from the Swamp Showing, contains  minor 

disseminated spha le r i t e  and galena. M 2 8  from the  BF horizon ran  

27ppm copper and 36ppm zinc. 

( C l i f f  78 ) - 0.5mdxl.5mwx~15W 
n H - 0 . 5mdxl. 5niwxll+. 5mX-W 
n n  - 0 . 5mdx0 . 5mwx8m1Tl5W 
* I (  - lmdxl .  5mwx3.5mV75E - These trenches 

were blasted out  of bedrock so t h a t  skarn and associated andesite 

dykes, of t h e  Rainbow 2 and 3 Showings could be properly sampled. 
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Trenching ( contd 1 
Trench 89-13 ( Refer to attached Elwn. No. 2 ) reveals the 

contact of a pale green, ephanitic andesite dyke striking W2!j6E and 

dipping 50 degrees northwest and a highly oxidized, leached and 

vuggy skarn carrying no primacy sulphides but abundant magnetite 

locally. Chip sample 6910 extending lmeter southeast of this trench, 

into an area of previous trenching, showed pronounced zebra banding, 

abundant earthy limonite anA hematite, appreciable disseminations 

and seams of chalcopyrite and assayed 2.0% copper, 24.4g/tonnt 

( 0,7loz/ton ) silver and .06~/t ( .0020z/t ) gold. 

Trench 87-14 ( Dwn. \To. 3 ) shows I 0.8 meter thick, northerly 

striking andesite dyke, dipping vertically ( ? ) ,  bounded to the east 

by a 6 meter wide skarn ( bands of skarn alternating with magnetite 

which makes up from 30 to 100 percent of the rook locally ) and 

bounded to the west by 6 meters of skarn consisting of' yellow and 

red garnet, earthy limonite and hematite, fibrous dark green to 

black amphibole, disseminations and seams of magnetite and calcite 

and disseminations, gobs and seams of chalcopyrite, malachite and 

azurite. Three 2 meter wide chip samples were taken across this 

zone they assayed as follows: 

6907 - 0.4% copper, 8.lg/t ( .240z/t ) silver, .06g/t( .0020z/t) AU 

6908 - loo(?$ " 9 20.3 " ( -59 * tt , .05 " (.001 " " 
6909 - 0.8@ fl , 14.2 " ( .41 * ) ,03 (.001 

Trench 89-18 ( Dwn. hfo. 2 ) exposed a skarn  - marbleized 
limestone contact striking YT45'E and dipping 70 degrees southeast. 

The skarn is zebra banded, porous, iron oxide stained and magnetic 

but lacks primary copper sulphides. 





L T R E N C H  89-14 
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Trenching ( contd 1 
Trench 89-17 - ( Cliff 78 ) - 0.5rndxO.5rmvx€MV13W - uncovered a 
zone of skarn, 3+ meters wide, striking N75% and dipping 40 degrees 

southeast ( the southeast exposure is a d f p  slope exceeding 1 meter 

) Although it contains no primary copper sulphideer, a 0.5 meter 

thickness, at the northwest marble contact, contains abundant 

dissemination8, massive blobs and stringers of pyrite and magnetic 

pyrrhotite, a chip sample of t h i s  band assayed .17g/t ( .005oz/t ) 

g o l d .  

Trench 8 -1 - ( Pick 1 ) - lmdxlnnwx2mV-S d-[ 
test magnetic highs exceedhg 57,000 gammas. Trench 89-15 revealed 
a dark grey limestone, a t  a depth of 1 meter. Trenczh 89-16 went 

through grey glacial drift from 1.2 to 1.5 meters before being 

abandoned. Many medium green, stongly magnetic andesite boulders, 

" ) - 1.5mdxlmwx2mE-W - These trenches w e r e  to 

up to 0.3 meter in diameter and carrying minor disseminated pyrite, 

occur in this trench. Fill in Road 9, due west of this site, contains 

abundant stringers of magnetite, 

Soil samples were collected, south and southwest of the 

Swamp Showing, to determine if this mineralized contact extended 

southwesterby. Additional ampleas were taken while examining areas 

of geologic and anomalous interest. 

All samples were field tested using a Bloom kit and later 

brought in for analyaia. Min-En Laboratories, of Worth Vancouver, 

did the geochemical analysia and assaying; their analytical reports 
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GEOCHEMICAL SURVEY ( contd ) 

are attached to the back of this report along with their analytical 

methods and Bloom kit test. 

Soil samples were collected from the t o p  of the BF horizon. 

This horizon, which ranges from 0.1 to 1 meter thick, occur8 at a 

depth of from 0.1 to 1 meter. It ha8 a characteristic pale g8llOW 

to orange brown to maroon colour due to t he  presence of earthy 

limonite and hematite; locally it can contain 8. high percentage of 

clay and ursually hals an earthy-sandy texture. 

Overburden on hills and ridges is probably leas than 2 meters 

thick and Soil samples in these areas probably reflect bedrock 

mineralization but without knowing the thickness of the glacial 

d r i f t ,  at a particular site, would make evaluation of soil smple 

results difficult. This tightly consolidated drift I 8  erratically 

distributed over the claims. 

G eoc hemi c a1 Results 

Since all the known showings contain copper and/or zinc 

mineralization soil samples were analysad for these 2 elements, 

Statistical analysis of geochemical results has established 

anomalous values for copper and zinc to exceed 100 parts per million 

on the claims. Based on this only 2 highly anomalous soil samples 

M6 and M26 were colleoted in 1989. The former ran 400ppm copper and 

697ppar -0 and the latter, 404ppm copper and 166ppm zinc, Both o r  

these samples were taken directly down slope from the Swamp Showing 

and are believed to have been caused by runoff from the showiw, 
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Geochemical Results ( contd ) 

Since the andesite bedrock in Trerlch 89-11 beneath M27, 

which ran 113ppm copper and 175ppm zinc, carries no copper or 

zinc mineralization, this anomalous reading is probably due to 

transportation from tho Swamp Showing, 

M17's proximity to the West Showing explains results of 

8Oppm copper and l58ppm zinc. 

M23, 24 and 25, taken over Apex Airborne's air wd Anomaly 15 

( refer to attached Dwn. Wo. a) ,  which ran 124, 186 and 124ppm 
copper respectively are not thought to be emonomlcolly significant. 

It was difficult t o  ascertain if the  many outcrops of dark green to 

black, massive, aphanitic to fine grained, strongly magnetic basalt, 

in the center of the anomalyw4fritrmsivs or extrusive rock. If 

intrusive, minor copper mineralization may have come in cat the 

same time, 

MA.Gmomm SURVEY 
A magnetometer surrey was conducted aouth and southwest of 

t h e  Swamp Showing in an attempt to determine if' the mineralized 

contact continued to the southwest, The ins&ment was also used as 

a prospecting tool to locate the highest readings within magnetic 

anomalies, previou~ly defined, prior to trenching or test pitting, 

A GEM Systems CSM 8 proton magnetometer, serial no, 1593, 

was rented from White Geophysical Inc. of Richmond, British Columbia, 

Professional engLneer John M. Mc Andrew conducted tho survey. 

Magnetic conditions were so stable and diurnal variations 

so minor ( in a period of 1% hours a Swamp Road reading varied 1 

Ramma ), during the  day of the survey,that readings were plotted as 



MAGVIKPOMETER SURVEY ( contd ) 

recorded. 

Readings were taken along the Swmp Showing Road and over 

areas underlain by hornblende granodior i te  a t  25 meter i n t e r v a l s ,  

over the assumed southweatern project ion o r  the  Swamp Showing ( 

which averages 5 meters wide ,  a t  surface ) a t  2 t o  5 meter in te rva ls .  

Deta i l s  of t h e  October 7th survey are tabulated below. 

C l a i m s  
cl iff  1.78: 
c l i f f  78 

n w  

n n  
t t n  
n *  

C l i f f  78 
C l i f f  1,78 

ciirf i ,78 

Line From To Distance ( i n  neters ) 
Swamp Sh. R d . m  ‘rm 275 
2+75% to 
D D H s 5 & 6  2+75hT 2C99N 24 
DDHs 7&8 t o  
DDHS 1 , a 3  t o  DDKS OPPOS. 
o pos. 2t75V 7&8 2+75N 40 

22c001v 6+00N 5t5ON 50 
22+0cIw 23+00W 100 
23+5OW 22+0W 150 

5450N 
5t00N 

221.0Clily 5 + 0 0 ~  k t 5 0 ~  50 
4450N 22+0OW 23+7W - 170 

~ + O O N  22+7591 22COOW 75 

934 meters 

Magnetometer Resul t s  

2 lines were run over t h e  Sump Showing t o  determine what 

order  of magnetometer readings coula be expected over t h i a  type of 

mineralization. One l i n e  w a s  run from t he  c o l l a r s  of DDHa 83-7 

and 8 over t he  c o l l a r s  of DDHs 1 , 2  and 3 t o  a point  opposite 

s t a t i o n  2+’?5ht onthe Swamp Showing Road. Over t h e  expose6 and 

marble capped mineralization, readings ranged from 57,054 t o  

57,592 gammas. A reading, 3 meters north of t h i s  l i n e  on massive 

aulphidea, w a s  59,164 gammas. The other  l i ne ,  from Station 2+75N 

t o  the  c o l l a r s  of m a  83-5 and 6, showed a marked decreaae in 
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Magnetometer Results ( contd ) 

magnetic response rand none of the readings exceeded 56,641 gammas. 

A reading, 3 meters nor th  of' the aforementioned line at station 34, 

directly over massive sulphidea, was 58,010 gamma8, 

Uaing the readings on the 2 linea described, a8 I baais of 

reference, nose of the many readings, 8011th and southwest of the 

Swamp Showing ( see Map 3 ), appear to be indicating a Zone of 

sulphide mineralization either related to the Swamp Showing o r  

along the concealed portion of the hornblende granodiorite - andesite 
contact, On the magnetometer map the 56,500 gcurunl contour defines 

this contact sinoe a l l  readings over hornblende granodiorite 

outcrops exceeded this number, 

E V W A T I O N  of PREVIOUt3I.X UY7EXPLAInJED ATTOMALIES 
on the PICK and CLIFF CLAIM8 

Drawing Number 5 ,  inthe Appendix, outlines the @nomalies 

ermined on the C l i f f  claims during 1989, 

The remaining anomalies, on the Pick and Cliff claims, were 

explained by geoaurveys followed by test pitting or trenching, the 

results of which, have been plottad on attached drawings o r  

acconpanying maps. 

Findings in the teat pits are described in the following 

tabulation, Trenching results were disculrsed under Geology, 



O R E  W 



Claim Location p%) To Test Findings 
Clifm$ Lll.-(3&I 255m Zdrx,5d Msarg, Anom, Sa, magnetic basal t ,  f e w  diss .  
( &PI) R of & Rdi7 3,506 and seams off pyri te .  

11 Lll+5Bw 7W . S a  For limes, Mod. magnetic basa l t ,  

lt LLzbl !BIn ldx,5xll " 

N of & Rd? contact  

N OX JBr Rd7 
n L9W 9(gnldX,5sEl rnl. - hmatite stained, sugary 

It 08 & Rd7 ponphy-ry textured andesite , 
n L9W 202n 11 Medium green andesite. 

N of ;%h. Rd7 

If n n n 

Cliff5 Ski corner ofi' ,5dxD&5 Anomaly S t r ,  magnetic basal% Boose, 

n n . 5 d x D  5x. 5 n Strongly magnetic basal*, 

lOOppm Cu 

(D ,No4) C l i f f  5 EN 15 

Cliff78 L3tlW 245m .jmClx,5x0!5 S o i l  > 
( Mapl) N of lw: Rd7 

Pale grn, amygd, andesite,  qt%, 
i& epidote i n  amygd. plus odd 
speck of chalcopyrite, 

n E3+15W 235m 2mdx.W n Medium grew andesite, 

Pick 2 L27W 5+005 ldxlxn For M r ,  I ron oxide stadned, h igh lF  
(D ,Ho. i3) contack fractured marbleized limestone. 

W of & Rd7 

'ru 
Boil  amplea M11 and M12 and Test P i t a  89-2 and 3 along 

exploratory l i n t s  betweea the  quartz d i o r i t e  and limestone, southeast  

of the  D r i l l s i t e  Showing ( M a p  1 ), d i d  not i nd ica t e  a C O m e a l d ,  

xailaeralizad contact  between these  two rock types. 

Soil rmplea M13 t o  W 1 7  fa i led  t o  ind ica t e  a concealed, 

northeast  extension of t he  West Showing. Debr i s  was acraped off the 

northeast  end of' t h e  showing, which bulges t o  Q width of 3 meter8 

but terminates i n  limestone, due southweat of sample M17 ( Map 1 ). 

M18, a grab sample of l oca l  p y r i t e  and arsenopyri te  wi th in  t h e  highly 

oxidized skarrm, arssaysd 0.02 gram/tonne 8014- 
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CONCLUSIONS 

Baaed on GeoloRJr 

Because of glacial drift exceeding 5 meters thick, a major 

swamp and the MacMillan-Bloedel Road fill it is highly unlikely 

that hand or mechanical trenching would expose the inferred 

hornblende granodiorite - Quatsino limestone contact on the Pick 
claims. 

The unmineralizcd hornblende granodiorite - andesite contact 
exposed in Trench 89-11, due aouthwest of the Swamp Showing, 

suggests that the andesite, in this area, is a poor host fo r  

mineralization. 

Rock trenching of the Rainbow 2 and 3 akarn zones showed the 

marked zonation of the economic mineralization which ranges from 

barren to high grade copper mineralization and from magnetite and 

ohalcopyrite rich zones to zones predominately magnetite, chlcopyrib 

or pyrrhotite. Abundant iron oxide, malachite and azurite and the 

porouts, vu= nature of the surface mineralization inaicatss copper 

values have been lost duo to oxidation and leaohing, to what 

percentage could bo determiaed only by testing the primary aulphidea 

below the zone of oxidation, 

The pale to medium green, aphanitic to fins grained andesite 

dykes, carrying local diaseminations and strinpyms of chalcopyrite, 

are directly relate8 to the skarn mineralization, The 0.8 meter 

wide dyke, exposed in Trench 89-14 a t  the Rainbow 3 Showing, 

illustrates the major skarnification that can develope along the 

margina of even a narrow dyke io. 6 meters on each side. At t he  
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Based ow Geology ( contd 1 
Branoh Road 7 Showing, where a dyke 8 meters wide  occurs, j u s t  how 

large 1s the  akarn zone, ranging from 0.08 t o  2.85 percent copper 

( DDH-N?, Dwn. No.9, Appendix ) , along the  dyke's south edge, 

covered i n  pa r t  by road f i l l ?  

Basad on Geochemiatm 

Except r o r  s o i l  samples b?6 and M26, which were probably 

salted by t h e  Swamp Showing upaslope, none of the sample8 

south and southwest o r  t h e  Swamp Showing ind ica t e  a concealed zone 

of copper 0 zinc mineralization. Since t h e r e  i a  a s t eep  dllope from 

t h e  Swamp Showing Road t o  the large swamp t o  t h e  southeaat 

overburden buildup could be constiderable, going down slope, and 

some samples may not  be r e f l e c t i n g  bedrock conditions,  

The e r r a t i c  d i s t r i b u t i o n  and thickness of the t ight17 

consolidated g l a c i a l  d r i f t  on t h e  Pick ulcl C l i f f  claims w i l l  

alwaya present  a problem when evaluat ing s o i l  sI3TpDlC) results. 

Based on Magnetometer Survey 

Magnetometer surveys do no t  always i n d i c a t e  zone8 of skara 

mineral izat ion s ince  m a n y  rook types ar t  weakly t o  8trOngly magnetic 

and Some skarn zones contain v e r y  l i t t l e  magnetite.  

Some of the magmtic highs onthe Piczk claims are apparently 

due t o  t r a i n s  of st rongly magnetio bouldera of andesi te ,  basalt o r  

hornblende porphyry. The numeroua boulders of porphyry, up t o  0.4 

meter i n  diameter, i n  Trench 89-9 suggest t h a t  t h e  anomaly exceeding 

58,000 gammas, s t r a d d l i n g  L i t t l e  Joe Creek, i nd ica t e s  a buried 
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Based on Magnetometer &urvey ( contd ) 

hornblende porphyry intrusive, 

The pronounced drop in magnetic response, on the Test Line 

from Station 2$751T on the Swmp Showing Road to the site of DD" 

83-5 and 6 ,  suggests a proximity to the south limit of the Swamp 

Showing and it's marbleized limestone host, The andeaite outcrop, 

due east of the drill site, aqd the andesite, exposed in Trench 

89-11, support this contention. 

The 56,500 gamma contour was used to define the buried 

contact of the hornblende granodiorite - andesite contact and the 
56,000 gamma contour define8 the concealed porhyrltic basalt - 
andesite contact south and southwest of the Swamp Showing. Using 

this criterion, an interesting geological pattern ocours in the 

south and emt portions of the area south of the Swamp ShowlMg. A 

north-south tongue " of hornblenae granodiorite in%rudeer the 
andesite from the south and due north of this an area of porphyritic 

basalt is partially outlined, It has been the author'# experience 

that the area, at the tip of, such a tongue is a good place to 

look for mineralization, Is the 0.1 meter dyke of hornblende 

granodiorite, which carries diaseminated ohalcopyrite an4 assayed 

1.0& oopper ( 1988 ) and ocours in the only outcrop of porphyritic 

basalt, related to the intrusive, due south? 

Based om Test Pittinq 

Test pitting expoaed many areas of magnetic basalt but no 

zones of econontically significant skarn, 
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The remaining anornalic~ have been exmimed and the Property 

now requires extensive development trevching and drilling to 

determine reliable tonnage estimates. The following program is 

recommended: 

1) Development trenching and drilling should atart on the Rainbow, 

Cranberry and Branoh Road 7 Showings since they have the best 

potential for worthwhile tonnages. The andesite dykes, 

associated with these skarns, erhould 8 e n e  QB excellent marker 

units during the trenching and drilling. No drill hole stepouts 

should exceed 20 meters. 

2) 1989 geosurreys confirmed that gnergex's 1983 drilling fairly 

well defined the limits of the Swamp Showing ie, approximatdy 

7,000 tannss of high grade copper, zinc, l e a d  and silver 

mineralization with gold and molybdenum values. 

3)  Soil sampling an8 trenching, due south of the S w a p  Showing, 

of would probably fail to test the area where the *( tonwe 

hornblende granodiorite intrudes andesite for mineralization, 

due to excessive overburden, and diamond drilling may be 

required. 

A major concealed porphyritic intrusive may have been 

tRe source of much of the copper mineralization on the Cliff 

claima. The large swamp, southeast of the Swamp Showing,eould 

cover such an intrusive, 

4) Diamond drilling will be required to test the inferred hornblende 



FU!ZOWNDATIOW ( contd 1 
granodiorite - Quataino limeatone contact for mineralization, on 
the Pick claims, 

5 )  Should Utah or Westmia change their policy on treating custom 

ore, shipments could be made from the Rainbow, Oranberry and 

Swamp Showings, 

Respectively submitted by 

8961 U r s u s  Crescent 

Surrey, British Columbia 

December 14, 1989 

JoI# M. Mc Andrew, P, Engr. 

Prospector - Consulting Geologist 
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JOHN H.\McANDREW, P. Engr. 
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w ITW4IZED COST STATEMF,r\TT 

Cliff and Pick Claims Grouped ( # 1434 ) September 9, 1983 

1) Maps, drafting supplies, stationary and Xerox - 
2) Field equipment - 
3) Room & board, 2 men Oct. 2 - Novo 1, 1989 ( 31  days ) 

4) Transportation, ferries and vehicle - 
5) Rental of Proton Magnetometer Oat.  2 .. 16 ( 2 weeks 

Air freight return of magnetometer 
Rental of compressor, drill& 200’ of hose 

gassay sample prep. l$33.75)r 24 soil geochem. Cu, Zn 
(#~o.oo), 24 soil sample prep. ($2~~.00) - 

7) Wages, John M. Mc Arrdrew, Professional Engineer 

6) 9 assaya Au ($76.50) 4 assays Ag, CU ( $ 5 0 0 0 0 ) ,  

October 3 - November 1 ( 29.5 days, #400/day ) - 
John Struzewski, Assistant, miner and driller 

October 3 - November 1 ( 29.5 days, Oot.6,7&9- 
TRs89-1,2&3; Octe8-TP89-1; Octe13-TR~89-4&5; 
Octo 14-’l’R89-6; Oat. 18-TR89-7; Oct 19~rR89-8; 
O~t.20-TR89-9; O~t,2UJc22-TR~89*10,ll&l2~ 
Oct. 25-31-~~~89-13,14,15,16,17&18, $lOO/dtay ) 

8) Report Preparation, John M. Me Andrew, Po En~r. 

November 27 - 30 - 4 days 

December 1 - 8 - 8 ”  

12 days at $ 400/day 

TOTAL COSTS 

@ 65.47 
467 18 

1,370. 48 
232.65 

180 0 00 
46.50 
158.25 

2740 25 

11,800.00 

2,950.00 

4,800.00 

# 22,344.78 
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A N A L Y T I C A L  P R O C E D U R E  R E P O R T S  F O R  A S S E S S M E N T  WORK 

P R O C E D U R E S  F O R  Mo, Cu, Cd, Pb, Mn, N F ,  A g ,  Zn, A s ,  F 

S a m p l e s  a r e  p r o c e s s e d  b y  Min-En L a b o r a t o r i e s  L t d . ,  
a t  7 0 5  W. 1 5 t h  S t , ,  N o r t h  V a n c o u v e r  L a b o r a t o r y  
e m p l o y i n g  t h e  f o l l o w i n g  p r o c e d u r e s ,  

0 A f t e r  d r y i n g  t h e  s a m p l e s  a t  9 5  C s o i l  a n d  s t r e a m  
s e d i m e n t  s a m p l e s  a r e  s c r e e n e d  b y  8 b  mesh s i e v e  t o  
o b t a i n  t h e  m i n u s  80 mesh f r a c t i o n  f o r  a n a l y s i s ,  The  
r o c k  s a m p l e s  a r e  c r u s h e d  b y  a j a w  c r u s h e r  and 
p u l v e r i z e d  b y  c e r a m i c  p l a t e d  p u l v e r i z F r .  

1 . 0  g r a m  o f  t h e  s a m p l e s  a r e  d i g e s t e d  f o r  6 h o u r s  w i t h  
HN03 a n d  H C 1 0 4  m i x t u r e .  

_ .  A f t e r  c o o l i n g  s a m p l e s  a r e  d i l u t e d  t o  s t a n d a r d  
a v o l u m e .  The  s o l u t i o n s  a r e  a n a l y z e d  b y  A t o m i c  --I. 

A b s o r p t i o n  S p e c t r o p h o t o m e t e r s .  
. 

C o p p e r ,  L e a d ,  Z i n c ,  S ' . i l v e r ,  Cadmium, C o b a l t ,  N i c k e l  
a n d  M a n g a n e s e  a r e  a n a l y s e d  u s i n g  t h e  CH H - A i r  f l a m e  
c o m b i n a t i o n  b u t  t h e  Molybdenum d e t e r m i n a t l o n  i s  
c a r r i e d  o u t  b y  C H -N 0 g a s  m i x t u r e  d i r e c t l y  o r  i n -  
d i r e c t l y  ( d e p e n d i n g  on t h e  s e n s i t i v i t y  a n d  d e t e c t i o n  
l i m i t  r e q u i r e d )  on  t h e s e  s ample  s o l u t i o n s ,  

2 2  

2 2  2 

F o r  A r s e n i c  a n a l y s i s  a s u i t a b l e  a l - i q u o t e  i s  t a k e n  
f r o m  t h e  a b o v e  1 g r a m  s a m p l e  s o l u t i o n  a n d  t h e '  t e s t  i s  
c a r r i e d  o u t  b y  G u t z i t  m e t h o d  u s i n g  Ag CS2N ( C  H ) 
a s  a r e a g e n t .  The d e t e c t i o n  l i m i t  o b t a i n e d  i s  1 , 2 p p r n .  

F l u o r i n e  a n a l y s i s  i s  c a r r i e d  o u t  o n  a 2 0 0  m i l l i g r a m  
s a m p l e ,  
E l u o r i d e  i o n  c o n c e n t r a t i o n  i n  r o c k s  o r  s o i l . ~ s a m p l e s  
a re ,  m e a s u r e d  q u a n t i t a t i v e l y  b y  u s i n g  f l u o r i n e  
i o n  e l e c t r o d e .  D e t e c t i o n  l i m i t  o f  t h i s  t e s t  i s  
10 ppm F, 

A f t e r  f u s i o n  a n d  s u i t a b l e  d i l u t i o n s '  t h e  

s p e c i f i c  
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GEOCHEMICAL A N A L Y S I S  P R O C E D U R E  FOR 
P b ,  Zn a n d  A g :  

0 S a m p l e s  a r e  d r i e d  a t  9 5  C. S o i l s  acd st ream 
s e d i m e n t s  a r e  s c r e e n e d  by  8 0  mesh s i e v e  t o  
o b t a i n  t h e  minus 80 mesh f r a c t i o n  f o r  a n a l y s i s .  

A l l  r o c k  s a m p l e s  a r e  c r u s h e d  b y  j a w  c r u s h e r  
a n d  p u l v e r i z e d  b y  ceramic p l a t e d  p u l v e r i z e r .  

1. 1 . 0 0 0  gram s a m p l e  i s  w e i g h e d  l n t o  2 5 x 2 0 0  
9 ,  

t e s t  t u b e .  

2. Add 2 m3. o f  HN03 and l e t  it set for 1 5  m i n u t e s  
a n d  t h e n  a d d  5 ml o f  HC104. 

3. P l a c e  t e s t  t u b e s  on s a n d b a t h  for 6 h o u r s  
a n d  e l e v a t e  t e m p e r a t u r e  t o  20OoC. 

4. T a k e  the t e s t  t u b e s  off c o o l  and d i l u t e  t o  
2 5  ml. 

-- 
5.  Read s a m p l e s  on  A t o m i c  A b s o r p t i o n  S p e c t r o -  

p h o t o m e t e r ,  

6 .  B a c k g r o u n d  c o r r e c t i o n  c a n  b e  c a r r i e d  out :  
on Pb a n d  S i l v e r  if i t  is r e q u e s t e d .  

29 

7 .  S t a n d a r d s  are d i g e s t e d  a l o n g  w , i t h  e a c h  s e t  
of s a m p l e s  a n d  c a l i b r a t i o n s  c h e c k e d .  
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MIN- EN Laboratories Ltd. 
Specialists in Mineral En vitonmenls 
Corner 15th Street and Bewicke 

705 WEST l5TH STREET 
NORTH VANCOUVER, B.C. 

CANADA V7M 1T2 

GOLD GEOCHEMICAL ANALYSIS BY MIN-EN 
LABORATORIES LTD. 

Geochemical samples f o r  Gold processed by Min-En Laboratories 
Ltd., a t  705 W. 15th S t . ,  North Vancouver Laboratory employing 
t h e  following procedures. 

Af te r  drying the  samples a t  95OC s o i l  and stream sediment 
samples a r e  screened by 80 mesh s ieve  t o  obt;ain the  minus 80 
mesh f r a c t i o n  fo r  ana lys i s .  
pulver ized by ceramic p la ted  pulver izer .  

A s u i t a b l e  sample weight 5.0 o r  10.0 grams a r e  p re t r ea t ed  
with HN03 and HC104 mixture. 

After  pretreatments t he  samples are  digested with pqaa Regia 
so lu t ion ,  and a f t e r  d iges t ion  t h e  samples are taken up with 
25% HC1 t o  s u i t a b l e  volume. 

The rock samples a r e  crushed and 

. 

Further oxidation and treatment of a t  l e a s t  75% of the o r i g i n a l  
sample so lu t ions  a r e  made s u i t a b l e  f o r  ex t rac t ion  of gold with 
Methyl Iso-Butyl Ketone. 

W i t h  a s e t  of s u i t a b l e  standard s o h t i o n  gold i s  analysed 
by Atomic Absorption instruments. The obtained de tec t ion  
l i m i t  i s  0.005 ppm (5ppb). 

; w  
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PHONE: (604) 980-5814 or 988-4524 

MIN- EN Laboratories Ltd. 
Specialists in Mineral Environments 
Corner 15th Street and Bewloke 

705 WEST 15TH STREET 
NORTH VANCOUVER, B.C. 

CANADA V7M 1T2 

BLOOM TEST 

- EXCHANGEABLE HEAVY METALS I N  SEDIMENTS 

COLD AMMONIUM CITRATE TEST 

Preparat ion of F ie ld  Solut ions:  

November, 1980. 

Stock Dithizone Solut ion (0.01%): with graduate measure 
100 m l  of Toluene i n t o  8-02. polyethylene screw-topped b o t t l e ,  
and nark b o t t l e  a t  th i s  l e v e l  w i th  china marking p e n i c l  €or 
f u t u r e  re ference ;  shake i n  contents  of one v i a l  of d i th izone:  
shake, w r a p  b o t t l e  i n  aluminum f o i l  t o  keep ou t  l i g h t ,  and 
allow t o  s tand  f o r  a t  l eas t  1 hour ber 'xe using. . 

F i e l d  Dithizone Solut ion (0.001%): add one p a r t  of 
stock d i th i zone  s o l u t i o n  and  n i n e  p a r t s  oE toluene t o  
polyethylene wash b o t t l e ,  shake t o  mix, wrap w i t h  aluminum 
f o i l  t o  keep o u t  l i g h t .  
i n  t h e  f i e l d  w i t h  one of  the marked c l u t u r e  tubes:  a supply 
of toluene nay b e  c a r r i e d  i n  the  f i e l d  i n  a 32-oz. 
polyethylene screw-topped b o t t l e .  

These l i q u i d s  may be measured 

F i e l d  Buffer Solution: with graduated cy l inder ,  neasure 
one p a r t  of 5X Buffer and four par ts  of metal-free water 
i n t o  32-02. polyethylene screw-topped b o t t l e :  shake t o  mix 
as needed; t ransfer  po r t ions  of t h i s  reserve  supply t o  
polyethylene w a s h  bottle f o r  f i e l d  use. 

PROCEDURE : 

1. 

2. 

3 .  

4. 

Measure o u t  one scoopful of sample, (asprox 0.25 gm) l eve led  
with spatual o r  pen-knife, and t a p  i n t o  marked c u l t u r e  tube. 

Add F ie ld  Buffer Solu t ion  t o  3 ml mark. 

Add 1 ml of F i e l d  Dithizone Solut ion,  br inging  l eve l  t o  
4 ml mark. 

I n s e r t  a polyethylene s topper  from one of t h e  v i a l s  i n t o  
t h e  end of t h e  cuilture tube,  and shake b r i s k l y  f i f t y  
t i m e s  (15 seconds).  

31 
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5. Allow Dithizone Solution t o  c o l l e c t  a t  surface of l i q u i d  
and observe co lor .  I f  green, record 0 ;  i f  b lue  green, 
record 4 ;  i f  b l u e ,  record 1; i f  purple o r  red, proceed ... 

w i t h  Step 6.  

6. Add 1 m l  more of F ie ld  Dithizone Solution, br inging 
l e v e l  t o  5 in1 mark, and shake b r i s k l y  20 times ( f i v e  seconds).  
I f  co lo r  i s  blue,  record 2; i f  purple o r  red,  repea t  t he  
shake-out adding Dithizone Solution i n  increments of 
2 # 4 # 4  and 4 u n t i l  b lue end-point i s  reached: record t o t a l  
volume of Dithizone Solut ion needed t o  reach b lue  end-point; 
i f  t h e  blue end-p9in.t: i s  over-shot, the recorded value 
may be in te rpola ted .  

NOTES : 

1. 

2. 

3 .  

4.  

5. 

Although t h i s  procedure does not d i f f e r e n t i a t e  between 
zinc,  lead or  copper, it i s  considerably more s e n s i t i v e  t o  
z inc than t o  t h e  o ther  metals. Thus i n  general ,  a high 
heavy-metal value ind ica t e s  a high zinc content .  

For a 0.25 gm sample i n  t h i s  tes t ,  one m l  of d i th izone  
a t  t he  blue end-point i s  roughly equ iva len t  $0 1 part  
per mi l l ion  of exchangeable heavy m e t a l s  expressed as 
zinc,  t h i s  f a c t o r  w i l l  vary with the  t ex tu re  of  the 
sample and t h e  timing of t he  shake-out. 

I t  i s  important t o  s tandardize t h e  timing of t h e  shake-out 
i n  t h e  procedure, as increas ing  the  t i m e  of t h e  sequence 
w i l l  g ive higher values.  

, 

Serious contamination i n  t h e  course of the procedure i s  
poss ib le  by inadver ten t  contact  with t h e  f inge r s  o r  
contaminated ob jec t s ;  a l l  high values should be  checked 
by repeat ing the  e n t i r e  procedure. 

Dithizone so lu t ion  decomposes i n  l i g h t  t o  a yellow 
so lu t ion ;  t h i s  e f f e c t  may be minimized by keeping all 
di th izone  so lu t ions  i n  the dark, e i t h e r  under cover o r  
i n  b o t t l e s  wrapped i n  aluminum foil. 

EQUIPMENT : 

1 graduated cy l inder  / o c ! ~ ( .  
1 Deeminac 
1 wash b o t t l e  a&tith((. 

1 0  -20x150 mm cukture tubes & stoppers 
2 aluminum scoops 
1 t e s t  tube brush 

9’ Jbh eb[. Sef .  & 6 t r ?  *?Edd< 7 O A p Z  c k h G & 4 < ~ )  

aluminum f o i l  

3 C ’ h .  I REAGENTS : 

2x500 m l  Toluene 
1x200 r n l  5X BufEer 
3x10 mg Dithizone 

I .  

I 
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