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LILYPAD PROPERTY 

Introduction 

Attention was f i r s t  drawn t o  the Hayes Creek area a f t e r  1979 reanalysis  of 

samples known t o  be anomalous i n  lead returned coincident s i l v e r  anomalies. The core 

of the anomalous area was staked a s  the Lilypad 1 t o  16 claims by Archer, Cathro & 

and Associates Limited and vended t o  NAT J o i n t  Venture (Chevron Canada Limited 

and Armco Mineral Exploration Ltd.) i n  ea r ly  1980. Sampling and prospecting 

by NAT during the 1980 f i e l d  season extended and amplified the anomalous areas  

( i n  gold, s i l ve r ,  arsenic  and lead) and located 27 associated mineralized quartz 

veins. By the end of 1980, a to ta l  of 423 Lilypad and Newt claims had been staked. 

Property development in  1981 consisted of an in tegra ted  program of surveying, 

loca t ing  and sampling mineralized veins, and bulldozer trenching with subsequent 

geological mapping and channel sampling. A t o t a l  of 133 trenches were cut using a 

07E bulldozer operated by J .  O'Connell of J-Nor Enterpr i ses  Ltd.  An interconnecting 

road system su i tab le  for 4-wheel dr ive vehicles was a l so  es tabl ished,  and clearing 

for  an a i r s t r i p  a t  the  southern margin of t he  claims was begun i n  August. The 

bulldozer was walked t o  t he  property on 16 July and returned t o  Carmacks on 6 

September, following a route  south of Big Creek approved by DIAND (Whitehorse). 

Further staking during the  1981 f i e l d  season was done t o  protect  new discoveries 

of mineralized veins towards the south and west, and the  t o t a l  number of Lilypad and 

Newt claims a t  the  end of the  season was 590. I n i t i a l  property work consisted of 

prospecting ridges, where exposure of these l i n e a r s  was best. After practice,  the 

crew was able t o  recognize even subtle features  associated with both f a u l t s  and 

mineralized veins. A1 1 1 i neaments, whether recognized as veins or not, were assigned 

a rb i t r a ry  numbers, with each group of 100 a t t r i b u t e d  t o  a d i f f e r en t  prospector. Thus 

unique vein numbers were assured. Although some grouping ex i s t s ,  no system was used 

t o  r e l a t e  l ineasents  t o  t h e i r  positions. All o f  the  nunbered i 





Property .  Locat ion and Access 

The L i l y p a d  p rope r t y  c o n s i s t s  of 590 cont iguous L i l y p a d  and Newt c la ims  f o n i n g  

a subrectangular  no r theas t - t rend ing  b lock  approx imate ly  16 km long  and 13 km wide. 

The c la ims a r e  recorded i n  t h e  names o f  Archer, Cathro & Associates L i m i t e d  and 

Archer, Cathro & Associates (1981) L i m i t e d  and a r e  r e g i s t e r e d  i n  t h e  Whitehorse 

Min ing  D i s t r i c t  as f o l l o w s :  

Cla lm Names No. o f  Claims 
L i l y p a d  1- 16 16 

* 
* 

* 

* 
* 
* 
* 
Newt 

Record Numbers 
YA25267-282 
YA51163-178 
YA51500-567 
YA51601-670 
YA51671-684 
YA51685-698 
YA51699-712 
YA51713-770 
YA61271-308 
YA61488-529 
YA61969-996 
YA61997 

14 Feb. 87 
14 Feb. 86 
14 Feb. 86 
14 Feb. 85  
14 Feb. 8 6  
14 Feb. 85 
14 Feb. 86 
14 Feb. 86 
14 Feb. 8 6  
14 Feb. 8 6  
14 Feb. 85  
14 Feb. 8 6  
14 Feb. 85 
14 Feb. 85 
14 Feb. 86 
14 Feb. 85  
14 Feb. 86 
14 Feb. 8 6  
14 Feb. 87 
14 Feb. 86 
14 Feb. 86 
14 Feb. 85 
14 Feb. 85  
14 Feb. 86 

Claims marked w i t h  an a s t e r i s k  (*) were s taked  i n  1981. The Newt 133-134 c la ims  

a r e  miss ing  because t h e y  have no t  been staked. 

The Li lypad-Newt b lock  i s  cent red  a t  l a t i t u d e  6Z027'N and l o n g i t u d e  137O57'W, 

s t r a d d l i n g  c l a i m  sheets 115518 and 115115, about 93 km northwest o f  Carmacks. Access 

i n  1981 was by h e l i c o p t e r  f rom a camp a t  t h e  j u n c t i o n  o f  t h e  Freegold secondary road 

and Bow Creek, about 54 km west o f  Carmacks. Some o f  t h e  crew and t h e  bu l ldozer  

operator stayed a t  f lycamps on t h e  p rope r t y  and reached t a r g e t s  areas by foot. 
i 



Previous Work - 
M O S ~  of the previous explorat ion i n  t he  Hayes Creek area (1969-70) has been for 

por phyry-type copper-molybdenum and copper -1 ead-zi nc t a r  gets ,  and t o  a l e s se r  extent 

for  gold (1975). 

Chalcopyrite in  small quar tz  veins cu t t i ng  Carmacks volcanics south of Apex M t .  

was explored by geochemistry i n  1969 by Dawson Range J o i n t  Venture and staked in 1970 

by London Pride Si lver  ML. 

Bornite and chalcopyrite mineralization i n  quar tz  s t r i nge r s  and disseminated i n  

a l a rge  stock of hornblende quar tz  monzonite int ruding Yukon Group metasediments 

northwest of the  junction of Hayes and Apex Creeks was staked as the Kook, Pat and 

Apex claims i n  1969 by Montana ML and optioned i n  1970 t o  Phelps Dodge, which 

explored by mapping, l i necu t t i ng ,  sampling and a magnetometer survey. The claims 

were t ransferred t o  Chatham Res L i n  1973. 

Minor chalcopyrite, galena and sphaleri  t e  produced geochemical anomalies over a 

porphyry copper prospect staked as  Frog claims i n  1969 by International Mines 

Services L Syndicate and as  PDY claims in 1969 by Phelps Dodge. The Wing claims were 

a l s o  staked in  1969 south of t he  Frog group by Sabina ML b u t  were not explored. 

NAT's Lilypad claims now cover t he  anomalies. 

Copper mineralization with minor s i l v e r  and zinc generated a so i l  anomaly 

coincident with an aeromagnetic anomaly northeast  of Crescent Creek t h a t  was explored 

by sampling and trenching i n  1970 t o  1973 by S ta rb i rd  ML. The Pro claims were staked 

imnediately north i n  1970 by Can Occidental Pet L ,  which prospected and so i l  sampled 

i n  1971. 

A 150 m shear zone containing breccia fragments in a s i l i ceous  matrix and 

closely-spaced quartz ve in le t s  cut quartz monzonite and Yukon Group rnetasediments ! 
i 

northeast  of East Hayes Creek, and have generated weak arsenic and antimony soi l  ~ 
anomalies. One sample of sheared schis tose  gran i te  returned 0.16 oz/ton Au, although 

most samples assayed l e s s  than 0.01 oz/ton Au. The shear was staked in 1975 by DC I 



Syndicate, h l c h  performed geoctlcmlcal sampl lng, trenchlng and mapping. A sf 1 k l f i e d  

zone cutt ing gran i t ic  rocks and overlain by Carmacks volcanics on East Hayes Creek 

has generated weak arsenic  and antimony s o j l  anomalies with gold values up t o  0.03 

oz/ton. I t  was also staked and mapped in  1975 by DC Syndicate. 

Physiography and Glaciation 

The Hayes Creek area l i e s  within the unglaciated Dawson Range, a subunit  of the 

Klondike Plateau tha t  is characterized by narrow, dendr i t i c  valleys separated by 

long, smooth-topped ridges with uniform elevat ions .  The ridges are  remnants of an 

old,  uplif ted erosion sur face  tha t  r i s e s  i n  places t o  form re l a t i ve ly  smooth-sloped 

mountains with up t o  850 m r e l i e f  near Apex Mountain. A1 though outcrop i n  the  Dawson 

Range i s  generally scarce,  bedrock can usually be mapped by examining frost-broken 

scree or felsenmeer which is comnon on the steeper h i l l  slopes. 

Valley bottoms are  almost always obscured by th ick  alluvium, and a re  l i gh t ly  

t r eed  with black spruce and dwarf birch. The subrecent volcanic ash layer  is thin i n  

t h i s  area, usually l e s s  than 10 cm, and does not hinder sampling. Although local 

annual precipitation is probably l e s s  than 50 cm and snow thickness is corres- 

pondingly low, the  claims a r e  t o t a l l y  snow f r ee  for only approximately t h ree  months 

of the year. 

Topographical Survey and Map Organization 

During the l a s t  week of June, a crew of four surveyors from Hosford, Impey and 

Welter Ltd. (Whitehorse) performed a land survey a t  t he  Lilypad proper ty  using 

e lec t ron ic  distance-measuring equipment t o  e s t ab l i sh  t h i r t y  monuments on prominent 

h i l l t ops .  Later rod-and-transit  surveys by NAT used these locat ions  for control ,  and 

established survey hubs about every 50 m along r idges  where trenching was 

anticipated.  These hubs allowed veins and trench locat ions  t o  be accurately  mapped 

and will provide similar control  for future  work, including diamond d r i l l i n g .  



An arb t t ra ry  point was chosen a t  t he  peak named Centre M t .  t o  represent the 

ln t r r sec t fon  of the  50,000N and 50,000E coordinate l i n e s  of a metric orthogonal grid 

orjented t o  t rue  north. Lilypad maps have been numbered according t o  a system 

resembling the federal  NTS system (ie.  rectangular map areas  a r e  divided in to  16 

subsidiary maps a t  a l a rger  scale ,  with numbering s t a r t i n g  a t  t he  southeast  corner 

and "snaking" through t h e  4x4 blocks t o  end a t  t he  northeast  corner). A t  Lilypad, 

1:4,000 sca le  maps are  l abe l l ed  with a number and l e t t e r  (eg. 6P), and represent 

areas 3200 m square. Each of these i s  fur ther  subdivided i n t o  16 a reas  a t  1:1,000 

scale ,  with 800 m edges. Thus map 10014 (1:1,000 sca l e )  ranges from eas t ings  50,000E 

t o  50,800E and northings 50,000N t o  50,80ON, for  example, whereas map 10D (1:4,000 

scale)  ranges from 50,000E t o  53,200E and 50,000N t o  53,200N. This is i l l u s t r a t e d  i n  

Fig. N21A, and fur ther  notes are  given i n  the  legend. Unique map numbers are  thus 

avai lable  over 2620 sq. km, much larger than the  area of i n t e r e s t  surrounding 

Lilypad. 

NAT surveying was conducted using a Nikon NT-PA theodol i te  and rod, and 

subsequent calculat ions  reduced on a Sharp PC1211 hand-held computer. 

Using Hosford, Impey and Welter's monuments f o r  control ,  hubs 

(short  2" x 2" posts painted fluorescent orange) were established approximately every 

50 m along ridgetops; t h e s e  a r e  i l l u s t r a t e d  on Figures N22. After t h i s  work was 

completed, individual t rench or vein pickets were surveyed using s t ad i a  techniques or 

resection. All survey locat ions  have been computed as  metric grid coordinates, which 

a re  l i s t e d  i n  Appendix I. Trench and vein locat ions  were plot ted on Figures N23 

using these coordinates. 

Aeri a1 Photography 

Available government photography c lear ly  shows an abundance of north- t o  

northeast-trending l i nea t ions  i n  the Lilypad area,  but these old photos are  not of 

su f f i c i en t  quali ty t o  allow accurate mapping. Accordingly Hosford, Impey and Welter 



L t d .  were a lso contracted t o  f l y  black and white ae r i a l  photography over a selected 

area a t  1:12,000 and 1:24,000 scales.  Due t o  a combination of bad weather and 

unavailabll l ty of aircraft . ,  t he  job was not done unt i l  25 August. Desplt '  the  lack 
I 
F 

of photos during the  season however, t he  l a t e  date  had the  advantage of allowing the 

majority of t he  1981 trenching and road network t o  be photographed. The greater 

de ta i l  i n  the  Lilypad photographs, compared t o  ava i lab le  government airphotos,  will 

f a c i l i t a t e  fur ther  in te rpre ta t ion  of s t ruc tu ra l  and geological fea tures  and allow 

orthophoto mapping as required. 

Geology 

The Hayes Creek area l i e s  within t he  Yukon Crys ta l l ine  t ec ton ic  b e l t ,  which can 

be divided in to  th ree  major l i t ho log ie s :  a Paleozoic and l a t e  Proterozoic assemblage 

of metamorphic rocks, a s e t  of varied Mesozoic and Te r t i a ry  plutonic rocks, and a 

sequence of Cretaceous t o  Te r t i a ry  volcanic s t r a t a .  

The metamorphic rocks are  undifferent ia ted gneisses, s ch i s t s  and quar tz i tes  

known as the Yukon Group. The oldest  member, the  Pe l ly  gneiss,  i s  probably of l a t e  

Windermere age and is comprised of granodior i te  gneiss and b i o t i t e  s c h i s t ,  with local  

marble. This i s  overlain by graphi t ic  qua r t z i t e  and s l a t e  of the  Nasina quar tz i te  

member, and by a Carboniferous t o  Permian(?) muscovite-quartz s ch i s t  and amphi bol i t e  

member referred t o  as the  Klondike Schis t .  The Yukon Group was probably derived from 

a quartz-rich sediment and metamorphosed in t he  l a t e  Triass ic .  

These wtamorphic rocks were invaded by four groups of plutonic rocks: l a t e  

Tr iass ic  quartz d i o r i t e ;  Jurass ic  sometimes porphyrit ic pink quartz monzonite; 

Cretaceous t o  Ter t ia ry  Coffee Creek quartz monzonite t o  grani te ,  and Nisling Range 

granodiorite and syenite;  and l a t e  Cretaceous t o  ear ly  Ter t ia ry  a l a sk i t e ,  the imprint 

of the Coast Plutonic b e l t  on the  Yukon Crys ta l l ine  Terrane. 

Since mineralization a t  Lilypad appears t o  be exclusively associated with l a t e  

Cretaceous or younger rocks, those un i t s  of Mesozoic age and older have been grouped 



In to  undffferentlated metamorphic or g ran l t l c  basement s u i t e s  (Mm and Mg) on NAT's 

1981 geologlcal maps for  t he  Lilypad area. This follows a convention adopted by D.J. 

Tempelman-Klult (DIAND), who v is i ted  and geological ly  mapped the  Lilypad property 

during August, 1981. His mapping i s  i l l u s t r a t e d  a t  1:50,DDD sca l e  as  Figure N21B. 

The l a t e  Cretaceous t o  ear ly  Ter t iary (KT) u n i t s ,  co l l ec t ive ly  re fe r red  t o  as 

t h e  M t .  Nansen group, include a plutonic, c r y s t a l l i n e  phase (KTy syeni te .  KTgal 

a1 ask i te  and KTb gabbro), a porphyrit ic feeder phase (KTfp feldspar porphyry, KTqfp 

quartz-feldspar porphyry and KTbr fragmental rocks) and an extrusive phase (KTmn acid 

t o  intermediate "Mt. Nansen" volcanics, and KTc basic  "Carmacks" volcanics).  A l l  of 

these  phases occur a t  Lilypad, and have been mapped a t  1:4,000 sca l e  (see  Figures 

N22) by geologist D. Heberlein, a lso during August, 1981. A de t a i l ed  descr ipt ion of 

t h e  M t .  Nansen group follows. 

Most of the broad, f l a t  valley bottoms i n  t he  central  par t  of t he  Lilypad 

property are underlain by an east-west band of syeni te  (KTy). I t  is pink, grey and 

rus ty  weathering, f resh  t o  weakly a l te red  (p ropy l i t i c  t o  a r g i l l  i c ) ,  f ine-  t o  

medium-grained, grey, green and buff coloured and equigranular. I t  is typ ica l ly  

non-porphyritic with up t o  70% K-feldspar, 20% b i o t i t e ,  15% plagioclase  and 5% 

quartz.  A second, more comnon variety of syeni te  i s  porphyritic. I t  is coarse 

grained with large K-feldspar phenocrysts showing good Carlsbad twinning and w i t h  

s imilar  const i tuents  t o  t h e  non-porphyritic var ie ty  but with l e s s  b i o t i t e ,  very 

l i t t l e  quartz and r a re  amphibole c rys t a l s  in  t he  matrix. The two types are  

gradational, and t h e  b io t i t e - r i ch  member may represent a contamination by M t .  Nansen 

volcanics a t  t he  contact  s ince  in many places, t he  b i o t i t e  syeni te  d i r e c t l y  underlies 

massive flow-banded d a c i t i c  rocks (eg. a t  Apex M t .  ), and possibly represents  the 

subvolcanic-volcanic t r ans i t i on .  

Where s i l i c a  content exceeds lo%, the  i n t ru s ive  rock becomes e i the r  a l i g h t  tan 

weathering, leucocrat ic ,  aphani t ic  t o  coarse-grained a l a sk i t e  (KTgal) recognized a t  

one location about 3 km west of Centre M t . ,  or a quartz mnzonite with hornblende and 



bio t l te  mafics. The more siliceous phases of t he  syeni te  are  not as comnon as the 

undersaturated phase and have not been dis t inguished i n  the mapping. A t  one location 

west of North Big Creek, a pipe of gabbroic composition (KTb) has been recognized, 

and probably represents a feeder t o  t h e  Carmacks basa l t  (see Figure N21B). 

Reconnaissance-scale s t ruc tura l  mapping by Tempelman-Kluit and Heberlein 

suggests t ha t  the  syeni te  intruded weak layers  between basement rocks and i ts  own 

extrusions, forming a l a c c o l i t h i c  s t r u c t u r e  and probably doming t h e  overlying 

volcanic s t r a t a  with antiformal a t t i t u d e s  ( see  cross-section on Figure N21B). 

Contacts with the pluton are  gradational everywhere on the property and a re  marked by 

thermal metasomatism, producing a prominent hornfels i n  the  volcanics characterized 

by loss of texture ,  black aphanitic appearance and a competent "r ing" when struck 

with a harmer. Good examples can be seen a t  Z i t  Peak and Tabletop Mountain (see 

Figure N21B). 

Subvolcanic porphyry (KTfp and KTqfp) occurs as plugs, dykes and s i l l s  

throughout the  property and may comprise feeders  t o  the  M t .  Nansen volcanics (see 

Figures N22). Weathered surfaces of these rocks vary from dark grey-green i n  fresher 

var ie t ies  t o  yellowish-buff or white in  rore  a l t e r ed  var ie t ies .  The matrix 

composition is f e l s i c  (quartz-feldspar-amphibole) with a sugary t o  vi t reous texture. 

Anhedral quartz phenocrysts t o  1 cm together  with tabular ,  p e r t h i t i c  K-feldspar or 

plagioclase phenocrysts t o  2 cm comprise 10% t o  20% of the  porphyry. 

The m s t  comnon rock type a t  Lilypad is the  M t .  Nansen volcanic (KTmn), 

consisting predominantly of acid t o  intermediate,  fragmental or brecci ated tu f f s  with 

occasional flows of andesi te  t o  b a s a l t i c  andesite.  Textures a r e  extremely variable, 

mostly representing bedded subaerial t u f f s ,  l aha r i c  flows and subaqueous ( lacustr ine)  

volcaniclastics.  

The subaerial  t u f f s  vary in grain  s i z e  and composition. The most comnon type is 

a grey- t o  green-weathering t u f f  with d i s t i n c t  fragments of scoriaceous or massive 

andesi t ic  material with a fine-grained matrix t h a t  appears aphani t ic  on fresh 



surfaces. Fresh tuff  i s  black and fragments are d i f f i c u l t  t o  recognize, although 

differential-weathering colours  reveal grain s izes  from microscopic t o  several  

centimetres i n  size. Coarser fragmentals vary from matrix-supported to  

fragment-supported, w i t h  d i s t i n c t  c r y s t a l s  of euhedral pyroxene, amphibole and 

plagioclase. 

Lahar flows of coarser fragmentals form prominent, pinnacled outcrops eas t  of 

Crescent Ridge. They are  poorly sor ted,  with mixed p a r t i c l e s  typ ica l ly  1 t o  10  cm i n  

s i z e  (but reaching 50 cm), including fragmental t u f f s ,  scoriaceous or pumaceous 

fragments, porphyritic andes i te  flows and possibly i n t ru s ive  rocks. Lahars weather 

buff t o  pale green and have a d i s t i n c t i v e  green and mauve colour on f resh  surfaces.  

Crystals  of pyroxene and plagioclase  a r e  comnon i n  t h e  matrix. 

Subaqueous volcanic1 a s t i c s  form a large portion of the  finer-grained 

fragmentals, characterized by pale-grey weathering outcrops t h a t  break i n t o  s labs  

about 10 cm thick. Weathered surfaces  show a var ie ty  of sedimentary tex tures ,  

including graded bedding, r i p p l e s ,  cross-laminations and load cas t s  (eg. a t  North 

Newt). These sediments a r e  poorly sorted and imnature, probably representing 

material  deposited in  a caldera  lake  or l a rge  basin. A uni t  chief ly  comprised of 

vo lcan ic las t ic  rocks can be seen e a s t  of Prospector M t .  and on Crescent Ridge. 

Coarse vent-agglomerates occur i n  places, notably south of Centre M t .  where they 

form outcrops similar t o  t he  l aha r s ,  but d i f fe r ing  i n  t h e i r  monomictic (homolithic) 

character ,  composed of andes i t i c  material .  

Flow uni ts  of the M t .  Nansen group can be seen eas t  of Prospector Mt . ,  although 

they are not l a t e r a l l y  extensive and grade in to  the t u f f s .  Red flow tops imply 

subaerial  extrusion. They a re  andes i t i c  t o  basa l t i c ,  pale brown weathering, massive, 

blocky uni ts  up t o  5 m i n  th ickness ,  with black, fine-grained t o  aphanitic f resh 

surfaces ,  comnonly containing fe ldspar ,  pyroxene and r a re  quartz phenocrysts. They 

a r e  dist inguished from Carmacks flows (see below) by the  conspicuous lack of ol ivine.  

Carmacks volcanics (KTc) a r e  not comnon within t h e  Lilypad area, although a I 



l a rge  basin f i l l e d  with Carmacks basal t  occurs about 15 km t o  the south. forming 

ro l l i ng  h i l l s  with te r races .  The basa l t  flows a re  co~monly greater than 5 m thick 

and contain l i t t l e  or no fragmental mater ia l .  Surfaces weather a character  i s t i c  

dun-brown with brecciated or fragmental, reddish flowtops. They a re  fine-grained, 

black t o  dark green on f resh  surfaces,  and d i s t i n c t l y  porphyritic with augi te  and 

f r e sh  olivine phenocrysts t o  1 cm. Upper flows show vesicular t ex tu re s ,  with 

amygdules of c a l c i t e  and chalcedony. Weak columnar joint ing is occasional ly  evident. 

M t .  Nansen volcanics a r e  dis t inguished from Carmacks volcanics by t h e  presence 

of ol ivine and pyroxene i n  t he  l a t t e r ,  and only pyroxene i n  the  former. Other 

differences include (Carmacks versus Mt. Nansen): dun-brown weathering colour 

compared t o  dark grey; thicker  beds versus t h i n  or massive beds; no quar tz  versus 

quartz,  feldspar and hornblende; nonfragmental versus fragmental ; and flows and 

flowtops versus in te rca la ted  flows and fragmental ,  water-laid tuffaceous and 

sedimentary tex tures ,  respectively.  Age da t ing  by DIANO and students a t  UBC (1980 

theses )  give coeval dates  for the  volcanic u n i t s ,  both about 70 (plus or minus 5) 

mil l ion years. A specimen of syeni te  from a locat ion about 1500 m due south of 

Prospector M t .  has a l so  returned a date  of 68 (p lus  or minus 1.6) mil l ion years. 

These dates f a l l  in  t he  l a t e  Cretaceous. 

Most of the  rocks of t he  M t .  Nansen s u i t e  a r e  weakly a l tered a t  Lilypad. A 

regional propyl i t i z a t i o n  is  evidenced by c h l o r i t e ,  epidote and c a l c i t e  on fractures .  

Chlor i te  a lso replaces t u f f s  near t he  i n t r u s i v e  contact  and occurs with tourmaline. 

In t rus ive  rocks are  l i g h t l y  saussur i t ized with s e r i c i t i c  a l t e r a t ion  clouding the 

plagioclase. Bleaching and a r g i l l i c  a l t e r a t i o n  a r e  only local ly  associated with 

veins or fau l t s .  In general, the regional a l t e r a t i o n  appears t o  be r e l a t i v e l y  dry, 

t h e  syenite having l i t t l e  hydrous material t o  spare. 

A model for geological and mineralogical evolution a t  Lilypad i s  suggested i n  a 

following section. 



Structure  

A l inear  topographical and aeromagnetic fea ture  known as t he  Big Creek Lineament 

( a l s o  referred t o  as Big Creek Faul t )  can be t raced para l le l  t o  t h e  northwest 

regional trend from Carmacks through Big Creek and Hayes Creek t o  t he  Yukon River. 

I t  is re la ted t o  most of the  mineralized porphyries i n  t he  Dawson Range, probably 

ind i r ec t ly  as a zone of c rus ta l  weakness t h a t  allowed porphyry systems (and volcanic 

centres)  t o  develop along it. Notable deposi ts  c lose  t o  it include: M t .  Freegold 

(LaForma), Yukon Revenue and Nucleus, Klazan. Cash, Lilypad, Tad, M t .  Cockfield and 

Casino. A l l  of these porphyry systems contain associated gold and s i l v e r  values as 

well as peripheral gold-quartz and gold-silver-carbonate veining. In  some cases (Mt. 

Freegold), the  precious-metal veining is the  most economic fea ture  of the  porphyry 

system. 

Along some par ts  of the  Big Creek Lineament subsidiary t e a r - f a u l t s  

( tension-faul ts)  a r e  expressed topographically as creeks i n t e r sec t ing  a t  high angles, 

such as those south of Big Creek between NAT's Nucleus and Nitro proper t ies .  A t  

l e a s t  some of t he  l inea t ions  t h a t  are v i s i b l e  on ae r i a l  photographs of the  Lilypad 

area (see section above) a r e  expressions of regional t ec ton ics ,  although the high 

density of l i nea t ions  a t  Lilypad is anomalous, w i t h  l inea t ions  a t  l e a s t  every 75 m, 

and some places every 10 t o  20 m, occurring over some 50 km. As suggested above, 

plutonic rocks injected i n t o  weaknesses between volcanic s t r a t a  and the underlying, 

more competent basement rocks appear t o  have caused regional doming over an area 

about 20 km across. T h i s  would have been accompanied by f au l t i ng  and f rac tur ing  of 

t h e  overlying uni t s ,  as well as by dyke in jec t ion .  The or ientat ion of lineaments a t  

Lilypad, with s t r i k e s  ranging from t r u e  north (000" azimuth) t o  northeast  (070" 

azimuth), i s  approximately perpendicular t o  t h e  axis  of intrusion. The f rac ture  

pat tern may have been fur ther  complicated by l a t e r  subsidence and/or re-intrusion. 

On the ground, lineaments are  only well-developed on unvegetated r idge tops, 





f i l l i n g s ,  and cementing breccia f n  associat ion w i t h  quartz veins and other 

mineralization. 

Random boulders and t a l u s  fragments of quartz had been noted during i n i t i a l  

(1980) reconnaissance of t he  Lilypad claims and i n  t he  v i c in i ty  of Apex Mountain, but 

t h e  vein source of t h i s  f l o a t  was not recognized unt i l  l a t e  i n  t h e  1980 f i e l d  season. 

As mentioned above, t he  veins are  only obvious on ridges where they form l inear  

depressions containing patches of sca t te red  oxidized and leached vein material 

interspersed w i t h  sheared and f au l t ed  country rocks. Mineralized zones are  

characterized by: lack of vegetation; a colour change i n  t he  rock, tending t o  

bleached, earthy colors;  smaller s i z e  of rock fragments, r a r e ly  exceeding 5 t o  10 cm; 

manganese, hematite and l imonite s t a in ing  on f r ac tu re  surfaces; t ransparen t ,  

chalcedonic, cockade, drusy or massive quar tz ,  often rusty,  vuggy and p i t t e d ;  

sulphides, including galena (and i ts  a l t e r a t i o n  product, angles i te ) ,  chalcopyrite,  

sphaler i te ,  and pyri te ,  with galena boulders t o  30 cm i n  s i z e  a t  some locat ions;  

copper carbonates (ma1 achi te ,  a zu r i t e )  i n  some locations;  r a r e  arsenopyri te  ( a t  

~ o l d i l o c k s ) ,  bar i te ,  f l u o r i t e ,  w i the r i t e  (on Leo's ridge) and other unusual minerals; 

and the presence of a small yellow flower i den t i f i ed  by D.J. Tempelman-Kluit as Draba - 
densifol ia ,  a mustard. This flower seems t o  occur only i n  associat ion with the other 

features ,  and seems t o  be a useful prospecting guide. The p i t t i n g  appears t o  

represent leached mineralization t h a t  is most l i ke ly  a boxwork a f t e r  carbonate 

( s ide r i t e? )  containing pyri te ,  galena and sulphosalts .  

Disseminated and massive tourmaline occur in several veins, espec ia l ly  near t he  

plutonic-volcanic contact  (for example, a t  t he  headwaters of Frog Creek and a t  Apex 

~ t ) .  Topaz, another representat ive of t he  pneumatolytic a l t e r a t ion  a t  t he  contact, 

has been ten ta t ive ly  ident i f ied.  

Adularia, a K-feldspar associated with low temperature hydrothermal veins was 

recognized by i ts  colour and c rys ta l  hab i t ,  occurring with quartz i n  boulders on the 

h i l l s i d e  east  of Parson's Pass (No. 10 vein).  The association of adularia with 



a l t e r a t i o n  assemblages over mtner a l l z e d  precious-metal velns i n  Nevada has been 

emphasized as a prospecting guide by some workers (L.J. Buchanan). 

Eight grains 'of native gold c r y s t a l s ,  f lakes  and i r regular  blebs were found by 

panning a sample of surface material  from the No. 7 vein (see Fig.N23:7M/15). After 

trenching, a second sample of vein material  was panned, and no fewer than 50 g ra ins  

of gold were identified under t he  microscope, w i t h  some 20% of these occurring as 

rounded octahedral c rys ta l s .  

Aside from galena, no s i l v e r  minerals have been recognized. Ul t rav io le t  lamping 

did not detect  any schee l i te  from some twenty panning concentrates col lected a t  

various locations below known mineralization.  No radioact ive minerals were found by 

applying a scinti l lometer t o  t h e  specimen co l lec t ion  a t  t he  end of the  f i e l d  season. 

Reconnaissance Geochemistry 

Results of surface geochemical sampling are  shown in  two separate s e r i e s  of maps 

for  the  Lilypad area. A t  t he  core of the  property, geochemistry (1980 and 1981) is 

i l l u s t r a t e d  a t  l : l , O O O  s ca l e  on Figures N23, along with trench sampling. Outside 

t h i s  area,  1981 regional sampling r e s u l t s  are i l l u s t r a t e d  a t  1:25,000 sca le  on 

Figures N7D (gold, arsenic) and N7E ( s i l v e r ,  lead).  

A to ta l  of 1600 s o i l s ,  106 s i l t s  and 347 rocks were collected during reconn- 

aissance exploration i n  the  1981 f i e l d  season a t  Lilypad. The samples were analyzed 

a t  Chemex Labs L t d . ,  North Vancouver, B.C. The analyt ical  techniques used a re  

discussed i n  Appendix V .  Most of the  sampling was directed towards outl ining new 

vein a reas  f o r  purpose of acquiring claims, and a l l  lineaments encountered in 

t raverses  were sampled. As expected, many of these samples returned strong anomalies 

i n  s i l v e r  and lead,  and somtimes i n  arsenic  and gold. ( In te res t ing ly ,  the crew 

s t a r t ed  considering samples from l i n e a r s  t o  be anomalous i f  they did - not return 

high s i lver- lead values!) By con t r a s t ,  samples taken from volcanic o r  int rusive areas  

not c u t  by l i nea r s  typical ly  returned low values i n  a l l  metals. 





conditions, typical ly  1 t o  1.5 m. Most trenches were deepened a f te r  several  days had 

passed t o  allow thawing of t he  newly-exposed permafrost. Groundwater f looding was 

not usually a problem, but drainage or evaporation was slow i n  trenches cu t t i ng  veins 

12 and 19, and on parts of veins 407 and 408. A t o t a l  of 133 trenches were cut ,  

almost a l l  of which are shown on Figure N24. Surveyed coordinates are l i s t e d  i n  

Appendix I. 

Sampling began with loca t ing  a reference l i n e  (50 m chain) from the  zero picket ,  

whose azimuth was recorded. The floor and occasionally t h e  r i b s  of the  t rench were 

then geologically mapped in  de ta i  1,  typ ica l ly  a t  1 :SO0 sca l e ,  but sometimes a t  l a rger  

s ca l e s  (1:400 etc.) and concurrently sampled by c u t t i n g  10 cm-wide channels i n  the  

t rench  floor and col lect ing material  (rock chips, gouge, mud and s o i l )  over measured 

in t e rva l s .  These in te rva ls  were usually 1 m wide but where mineralization was 

obvious, t h i s  interval was reduced t o  50 cm or less .  

Of t he  trenches t ha t  cut veins, only the  vein zones or areas exhibi t ing 

discolourat ion,  a l t e r a t ion  or dyking were sampled. Adjacent samples from f resh  or 

barren wallrock were usually taken t o  provide an assay boundary. Individual samples 

weighed between 1 and 7 kg ( typ ica l ly  4 kg) and were co l lec ted  i n  large p l a s t i c  

sample bags, then double-bagged with an iden t i f i ca t ion  tag  for shipment. Geological 

and sample information were recorded on separate sheets  and examples of these for 

t rench 39-2 a re  included i n  t h e  t e x t  following t h i s  page. 

Samples were assayed for gold and s i lver  (oz/ton) and lead (percent) a t  Chemex 

Labs i n  North Vancouver. A t o t a l  of 702 assays and corresponding sample widths a r e  

l i s t e d  in Appendix 11. Subsets of these data reported in Appendix 111 include ( a )  

a l l  samples reporting both s i l v e r  greater than 1 oz/ton with Ag:Pb r a t i o  

(oz/ton/percent)  greater than unity; (b)  a l l  samples report ing gold greater than a 

threshold of 0.02 oz/ton; and (c )  a l l  samples t ha t  would evaluate t o  a t  l e a s t  $100 

ore ,  assuming market pr ices  for gold and s i l ve r  of $600 and $10 per ounce, 

respectively.  I t  should be noted tha t  the l i s t  of samples yielding "$100 ore"  is for  







in te rgre ta t lve  purposes only. and i s  not meant as a comnercial evaluation.  

As shown in Appendix IV, a t o t a l  of 58 assays reported a t  l e a s t  1 oz/ton (34.3 

ppm) s i lver .  and 28 assays reported a t  l e a s t  0.02 ozl ton gold. S i lve r  assays of 245. 

97, 70, 61 oz/ton and l e s s  have been returned. mostly from se lec ted .  mineralized grab 

f l o a t  in trenches on Leo's Ridge and Centre M t . ,  although the  97 ozl ton value was 

over 30 cm width. The 245 oz/ton value was from a quar tz  vein containing 10% galena 

and anglesi te  with 5% malachite and azur i te .  The highest s i l v e r  assays over one 

metre were 30, 12, 11 ozlton and less .  These samples were from a l t e r ed ,  gougey 

volcanic containing quartz veining and poddy galena. 

The highest gold assays from trench samples were 0.202 oz l ton  (over a width of 

0.3 m), 0.190 ozlton (grab),  0.178 oz/ton (grab), and 0.148 oz l ton  (over a width of 

1.2 m), a t  veins 7 and 407. Vein 7 (on Seven Hi l l ,  Promenade Ridge) has produced 

"vis ible"  gold i n  panning concentrates, as already mentioned, but pan samples were 

not collected a t  vein 407 (Marathon Ridge). 

Lead response was highest from trench samples on Leo's Ridge. A t o t a l  of 19 

samples returned lead assays greater than 1056, with 14 of t hese  on Leo's Ridge. About 

half  were from selected,  mineralized grab f l o a t ,  usually bearing s ign i f i can t  

percentages of v i s ib le  galena or anglesi te .  Lead assays as high as  79% were reported 

(trench 7-1 over 0.2 m width, massive galena), with other samples returning 74%, 69%, 

64%, 62% and l e s s  elsewhere. 

I t  i s  noteworthy t h a t  three of t he  s t rongest  gold assays (0.202, 0.190 and 0.102 

ozjton) a r e  associated with strong lead response (28.3, 32.9 and 68.5%, respec- 

t ive ly) .  As expected, t he  s t rongest  s i l v e r  response is a l so  associated with high 

leads,  with 15 of the 19 lead assays greater  than 10% re turn ing  s i l v e r  assays greater 

than 10 ozlton t o  a maximum of 245 ozl ton Ag with 37% Pb. 



Geological Model 

The proposed model for t h e  genesis of mineralization a t  Lilypad s t a r t s  with 

extrusion of intermediate f e l s i c  t o  intermediate pyroc las t ics ,  vo l can ic l a s t i c s  and 

flows of the M t .  Nansen volcanics (KTmn) onto a weathered basement complex of 

Mesozoic and older g ran i t i c  and metamorphic rocks i n  the l a t e  Cretaceous, (65 t o  70 

My). Centres of extrusion probably developed on zones of weakness ( f a u l t s )  deriving 

from ea r l i e r  t ec ton ic  events,  such as movements along the  Big Creek-Hayes Creek 

Fault. Vents are  represented by the  subvolcanic porphyries (KTqfp), away from which 

t h e  t u f f s  dip. After a period of time, and probably a l so  contemporaneous w i t h  the 

a i r f a l l  t u f f  deposit ion,  b a s a l t i c  volcanism (f issure- type basa l t i c  extrusion)  was 

in i t i a t ed .  Feeders have not been observed on the  property, but a plug of microgabbro 

reported south of Big Creek (see Figure N21B) may represent one. Subsequent 

up l i f t ing  of t he  volcanic beds followed the  in jec t ion  of syeni t ic  magma in to  planes 

between the competent, c r y s t a l l i n e  basement and i t s  own ear ly  extrusions,  t h u s  

forming a laccol i t h ,  f l a t  on the  bottom and arched on top. Upward pressure domed and 

faul ted overlying volcanic sediments, with pa r t i a l  re-di gestion and metasomatization 

of the volcanics a t  the  contact  (hornfel s )  and pneumatolytic a1 te ra t ion .  

Dyking accompanied the  intrusion,  w i t h  porphyrit ic t o  a p l i t i c  f e l s i t e  in jec t ions  

f i l l i n g  f rac tures  created by the  doming. 

An a l t e rna t ive  model of volcanics l a i d  down on a previously-emplaced and 

subsequently-weathered pluton suf fe rs  from the  lack of observed sharp contacts,  and 

from the presence of t he  thermal metamorphic e f f ec t s  i n  t he  volcanics near t he  

contact. 
. #  

Mineralized f r ac tu re s  have been observed i n  t he  syeni te  as well as the 

volcanics. Cooling f rac tures  ce r t a in ly  must have developed in  the  syeni te  b u t  a 

second intrusion,  displaced s l i g h t l y  t o  the  southwest, would have been necessary t o  

dr ive mineralizing hydrothermal f l u i d s  i n t o  ex is t ing  d i la t ions .  The heat and 



tectonics assoclated with a second (buried)  pluton a l so  imply fur ther  regional 

s t r e s se s  and fractur ing,  and probably account for the  observed regional 

propyl l t i z a t ion  of the volcanics and saussur i t i za t ion  of t he  syeni te .  Mineralization 

appears t o  have been emplaced i n  a s ing le  pulse, as there  is l i t t l e  evidence of 

compound veins. Finally,  weathering has p a r t i a l l y  exposed the  laccol i t h ,  and has 

leached a t  l e a s t  some of t h e  mineralization from veins, leaving boxworks a f te r  pyr i te  

and galena, copper and manganese s t a in ing  and other secondary minerals (angl e s i t e ,  

j a ros i t e ,  limonite, scorodi te) .  A s e r i e s  of cartoons i l l u s t r a t i n g  t h e  above model i s  

shown on the next page. 

Trenching has shown t h a t  weathering has oxidized mineralization a t  l e a s t  near 

t h e  surface, but the  actual depth of surface weathering and leaching i s  unknown. In 

other parts of the  unglaciated Dawson Range, such as over porphyry systems a t  Casino 

and Williams Creek, leaching has reached depths of 200 m and m r e ,  and the same may 

hold t rue  a t  Lilypad. 

General Observations 

Several observations can be made concerning the mode of occurrence of 

mineralization a t  Lilypad. 

Most veins, even those with abundant surface minerals, are  s t rongly leached and 

gougey. Where mineralization was seen, it was often not encountered unt i l  the  second 

or t h i rd  deepening of the  t rench,  although secondary minerals such as malachite are 

evident a t  surface and coating f r ac tu re s  in t he  upper vein material. 

The depth of surface weathering may be a function of geomorphology, since in  a 

few locations i t  was noticed t h a t  l e s s  oxidation and leaching were encountered in 

north-facing slopes than on southern ones (eg. vein 200). Melting of permafrost with 

consequent sol i f l uc t ion  i s  more s ign i f i can t  on sunny, south-facing slopes,  and 

expressions of t h i s  action are  corrmon i n  Yukon. North-facing, frozen slopes are 

typ ica l ly  better-exposed, craggy and precipitous whereas south-facing h i l l s i d e s  have 
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a gentler slope, poor rock exposure, more vegetation and probably deeper weatherjng. 

Trenching has shown t h a t  t h e  ac tua l  widths of veins are  much narrower than the i r  

surface expressions imply. Veins only one metre wide can generate " k i l l "  zones (or 

other features,  as described previously)  t h a t  are several metres wide. 

Mineralization, where present ,  appears t o  be confined t o  t he  veins themselves. 

never in adjacent fractured wall rocks. This i s  also re f lec ted  i n  t h e  sample assays. 

There i s  l i t t l e  evidence of mul t ip le  pulses of mineralization,  or of movement i n  

the  veins a f te r  emplacement ( i e .  no s t e e l  galena was seen, which would have resulted 

from post-emplacement shearing). Where seen, quartz veins are  mineralogically 

simple, with none of the "banding" t h a t  characterized re - in jec t ions  of l a t e r  

solutions as seen a t  Keno Hil l  and other camps. The observed mineralized differences  

i n  d i f ferent  areas ( lead-s i lver  on Leo's Ridge, s i lver  a t  Centre M t .  and gold a t  

Seven Hi l l )  might best be explained by t h e  "ver t ical  stacking" model as proposed by 

L.J. Buchanan for  Mexican s i l v e r  veins. There appears t o  be some cor re la t ion  between 

the  type of mineralization observed and t h e  actual topographic (and s t r a t i  graphic) 

elevation. 

Many of the  veins are  associated with f e l s i t e  dykes, which has caused some 

confusion regarding ident i f ica t ion .  In  many cases i t  appears t h a t  t h e  veins have 

developed along the  dykes and t h a t  t h e  vein f l u i d s  have a l t e r ed  the  or iginal  dyke 

matrix t o  unrecognizable c lay- l ike m t e r i a l .  

In 1980, veins were only recognized i n  volcanics, but exploration i n  1981 has 

shown them t o  be equally abundant i n  t h e  syeni te ,  and surface sampling has returned 

s imilar ly  anomalous geochemistry. The bes t  example is Murphy Hi l l ,  where the Reid 

Vein has returned strong anomalies i n  gold and s i lver  over an 800m length and shows 

a l l  of the  fea tures  comnon t o  veins found i n  the  volcanics. I t  is in te res t ing  tha t  

t he  "pathfinder flower" Draba dens i fo l i a  does not seem t o  be r e s t r i c t e d  t o  l inear 

zones as i n  volcanic areas, but ra ther  extends over large areas in  t he  syenite. The 

significance of t h i s  i s  unknown. 



Discussion 

Regardless of the ult imate economic v i a b i l i t y  of t he  Lilypad property, i t  has 

been recognized as an important new type of precious-metal deposit  i n  Yukon. NAT was 

f i r s t  a t t rac ted  t o  the area because of a c lu s t e r  of lead anomalies derived from a 

regional silt-sampling program covering a l a rge  par t  of the  Dawson Range, and no 

other c lu s t e r s  of the same magnitude were outl ined.  Several f a c t o r s  including 

proximity t o  a major, regional lineament with associated tensional  f rac tur ing ,  the 

presence of a favourable geological package (Mt. Nansen group), regional p ropyl i t i c  

a l t e r a t i o n  and the complex f rac tur ing  and f l u i d  movement have combined t o  produce 

numerous vein occurrences over an area a t  l e a s t  11 km by 6 km i n  size. 

Si lver  and gold grades in  t he  trench samples are  disappoint ing but do increase 

w i t h  trench depth in some cases. Si lver- to- lead r a t i o s  from surface samples are 

generally higher than samples taken i n  the  trenches,  however. The bet ter  surface 

values may represent accumulation due t o  d i f f e r e n t i a l  weathering. I f  the  grades 

returned from the trench sampling are  representat ive of t he  veins, then nowhere on 

Lilypad are there  mineable widths. (Based on $250 ore ,  a reasonable f igure  for 

Yukon, t h i s  would require 0.5 oz/ton gold or 25 ozl ton s i l v e r  a t  today's prices,  in  

su f f i c i en t ly  large quanti ty t o  be economic.) In other vein camps i n  Yukon such as 

Casino or Keno Hi l l ,  lead and s i l ve r  are  preserved as s u l f a t e s  (angles i te ,  

plumbojarosite, argentojarosi te)  where weathered and surface assays do not 

s ign i f i can t ly  d i f fe r  from fresh mineralization a t  depth, and both the actual s i lver  

grades and s i lver- to- lead r a t i o s  remain r e l a t i ve ly  uniform. Nevertheless, the  

poss ib i l i t y  of surface precious-metal leaching cannot be sa fe ly  ignored a t  Lilypad, 

and a diamond d r i l l i n g  program t o  t e s t  t h i s  poss ib i l i t y  i s  necessary. A t  l e a s t  three 

d i f f e r en t  types of vein-sett ing should be examined: t he  gold-bearing quartz-galena 

veining a t  Seven Hi l l ,  t he  silver-copper quar tz  veins a t  Centre M t . ,  and the 

galena-carbonate veins on Leo's Ridge. Holes should be designed t o  in te rsec t  1 





APPENDIX I 



HONUMENTS 

) ( A T - 1  P u r p l e  Peak 53910.49 

! 
NAT-2 M u r r e l l  M t  53227.84 
NAT-3 C e n t r e  M t  50000.00 
NAT-5 E P e t e r  R i d  52596.48 
NAT-6 W P e t e r  R i d  52713.60 
NAT-7 S G t i z  R i d  46829.82 
NAT-8 G r i z z l y  R i d  48469.72 
NAT-9 2-Bump H i l l  49377.94 
NAT-10 Simba Pup 49263.87 
HAT-11 W y l l i e  P t  48668.29 - NAT-12 D i s c o v e r y  50727.88 
IiAT-13 Seven H i  11 49600.59 
HAT-14 L e o ' s  R idge  49309.08 
NAT-15 N B i g  Ck 50850.82 
HAT-16 T a b l e t o p  51317.99 
NAT-17 S t a g i n g  51266.91 
HAT-18 E r i c ' s  Sd l  53134.99 
NAT-19 Murphy H i l l  52549.92 
NAT-20 R o b r t s n  R i d  52871.03 
NAT-21 G o l d i l o c k s  51031.90 
NAT-22 B i g  Ck 50676.72 
NAT-23 N o r t h  Newt 53529.72 
NAT-24 Hayes Ck 51967.28 
NAT-25 O i y e ' s  Boot  50206.00 
NAT-26 Newt 51538.40 
NAT-27 S L i l y p a d  46926.62 
NAT-28 F o u r t e e n  49098.08 
NAT-29 Parson  Pass 48843.77 
NAT-30 Z i t  Peak 48429.95 
NAT-31 Peak 4370 45364.81 

E A S T  1 NG 
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R E M A R K S  NORTHING 
Goldilocks 51011.49 

51003.10 



R E  MARY. S NORTH 
L e o ' s  49970  
Ridge 49935 

49929  

~ ~~ 

E A S T  l N C  
49958 .99  
49909.42 
49861.27 
49816 .79  
49781.15 
49734 .30  
49688.37 
49642.04 
49603 .71  
49574.63 
49555.06 
49545.15 
49519.05 
49488.55 
49462 .19  
49456.31 
49449.92 
49422.89 
49388.96 
49361 .90  
49308.57 
49287.59 
49261.77 
49248.38 
49214.98 
49175.08 
49141.02 
49094.27 
49059.79 
49053.15 
49048.42 
49022.52 
48996.45 
48963.66 
48929.15 
48901.16 
48880.48 
48845.58 
48814.81 
48775.79 
48749.09 
4 8 7 1  1.78 
48675.10 
48636.94 



R E M A R K S  N O R 1  I l l  N G  
Ha ra t hon 50016.84 
R I  dge 



R E M A R K S  NORTH1 NG 
Promenade 50000.65 

49970.73 
49950.46 
49948.11 
49955.57 
49958.21 
49953.08 
49957.45 
49975.02 
49972.93 
49959.23 
49952.00 
49942.47 
49937.93 
49948.42 
49951.88 
49944.44 
49935.91 
49933.31 
49928.60 
49935.70 
49937.95 
49941.19 
49970.88 
49983.32 
49978.19 
49971.84 
49936.01 
49919.82 
49915.02 
49914.21 
49893.67 
49872.62 
49848.22 
49829.23 
49818.68 
49792.58 
49765.85 
49723.74 
49678.41 
49639.04 
49570.85 
49549.10 
49515.42 
49488.25 
49474.74 
49453.68 
49410.02 
49400.47 
49380- 1 1  
49359.12 
49335.93 
49309.12 
49269.46 
49262.19 
49240.80 
49226.66 
49215.79 
49194.06 

EAST l NG 
50049.49 
50069.40 
50112.03 
50151.72 
501 97.39 
50245.86 
50295.34 
50344.96 
50392.51 
50441.25 
50489.73 
50539.45 
50587.89 
50637.79 
50685.14 
50734.44 
50783.75 
50833.13 
50882.95 
50930.75 
50965.94 
50996.37 
51036.21 
51076.35 



R E M A R K S  NORTHING 
49178.96 

E A S T  1 NG 
52440.52 
52494.97 
52540.15 
52574.83 
52616.95 
52703.47 
52731.22 
52760.94 
52790.98 
52820.94 
52857.62 
52899.63 



REMARKS NORTH I NC 
T e r r y  f o x  5 0 3 9 7 . 1 2  
R I  dge 5 0 3 6 3 . 0 5  

5 0 3 2 4 . 9 7  
5 0 2 9 9 . 3 2  
5 0 2 4 9 . 7 1  
5 0 2 8 6 . 6 8  
5 0 3 2 2 . 1 5  
5 0 3 5 7 . 8 5  
5 0 3 9 0 . 7 3  

EAST 1 NC 
4 9 2 4 4 . 8 8  
4 9 1 9 5 . 8 6  
4 9 1 5 0 . 0 3  
4 9 0 9 6 . 1 9  
4 9 0 6 4 . 6 1  
4 9 1 1 1 . 2 2  
4 9 1 5 9 . 4 5  
4 9 2 0 7 . 3 2  
4 9 2 5 6 . 6 9  



I0 REMARKS 

TRENCHES 

NORTHING EASTlNG 



N O R T I I I N G  C A S T I N G  ' E L E V l m .  t L E V ( f t )  



R E M A R K S  
0 
22E 
0 
20E 
0 
29E 
0 
SOW 
0 
l O O E  
0 
18E 
0 
16E 
0 
1 1 E  
0 
26W 
62W 
5 0E 
0 
86E 
50E 
0 
50E 
64E 
0 
50W 
77W 
0 
50W 
l O O W  
0 
77w 
0 
50E * 
0 
5 0E 
77E 
0 
34E 
0 
4 5E 
21W 
48W 
0 
50E 
0 
50W 
48E 
0 
sow 
0 
50W 
0 t 

l O O W  ' 
l50W ' 
182W ' 
0 

N O R T H I N G  E A S T I N G  E L E V ( m . )  E L L V ( f t )  
51049.1'9 49485.88 1679.24 5509.30 
51048.18 49507.54 1674.84 5494.87 
51099.66 49495.21 1681.82 5517.77 



REMARKS 
13W 
0 
14W 
0 
27C , 
0 
16E 
0 
16E 
0 
12E 
0 
19E 
0 
33E 
0 
26E 
0 
12E 
0 
18E 
0 
24E 
0 
17E 
0 
19E 
0 
45W 
0 
18E 
0 
16E 
0 
33E 
0 
26E 
0 
33E 
0 
23U 
0 
25E 
0 
31E 
0 
24E 
0 
29W 
0 
31W 
0 
23E 
0 
18E 
0 
2 5E 
0 
26E 

NORTH 
5 1 2 0 9  
5 1  1 5 5  
5 1  1 5 6  



10 RLt4ARY.S 
407-5 0 
407-5 27L 
407-6 0 
407-6 34L 
408-1 0 
408-1  15L 
408-2 0 
408-2 28E 
408-3 0 
408-3 22E 
408-4 0 
408-4 21E 
408-5 0 
408-5 24E 
408-6 0 
408-6 22E 
408-7 0 
408-7 41E 
409-1  0 
409-1  24E 
409-2 0 
409-2 22E 
409-3 0 
409-3 22E 
409-4 0 
409 -4  13E 
409-5 0 
409-5 23E 
409-6 0 
409-6 23E 
409-7 0 
409-7 24E 
409-8 0 
409-8 20E 
409-9 0 
409-9 25E 
409-10 0 
409-10 26E 
N o t e :  

NORTHING 
50256.54 
50242.79 
50208.55 
50195.92 
50197.64 
50188.36 
50243.84 
50230.41 
50279.96 
50265.05 
50331.29 
50316.03 
50369.98 
50356.74 
50405.10 
50392.08 
50443.91 
50414.14 
50194.78 
50195.14 
50246-  56 
50229.82 
50282.05 
50267.92 
50320.65 
50313.85 
50376.54 
5 0 3 6 4 3 9  
50428.62 
50426.14 
50472.73 
50457.56 
50518.61 
50510.86 
50562.54 
50547.73 
50620.96 
50601.29 
R e p r e s e n t  

E A S T  1 NC 
49227.30 
49249.18 

49210.36 1648.23 
49227.98 1650.17 

s  e s t i m a t e d  p o i n t .  



10 WLHARKS NORTHING EASTING LLEV(m.) ELEV(ft) 

L 2  
L 3 
L 4 
L 6 
L 7 
L 8 
L 9  
LlO 
L 1 2  
L 1 3  

L 108 
L109 
Llll 
L112 

:t4CE POlNTS 



N O R T H I N G  
48728.1 7 
48710.04 
48747.1 2 
48853.79 
48771.34 
50988.43 
50749.81 

E A S T  1 NG 
53454.19 
53510.00 





kEbk 

I 
L 
0.6 

0.006 
A6 
A17 
RZPH 
A8Y6 
ANDS 
A!:6 
AH6 
ASP 
AN 
A2 
b A 
BAS 
BK 
BLCHD 
BN 
EX, B ID 
CRL 
CARB 
CHL 
CP 
D l  An 
DlSS 
DK 
EP 
F 6  
FLST 
FLT 
FKRGS 

number 
AND 
ZERO Y l D l H  = MNERALIIED 6HAB 
SAtlPlES 
TRACE 
SILVER 
ALTERED, ALTERATION 
AHFHlBOLE 
AIIY6DALOIDAL 
R!lDESITE 
At!CLESITE 
AWGXLIC 
ARSEHOPYHITE 
GOLD 
AZURITE 
BAHITE 
BASALT 
BLACK 
BLEACHED 
BROXN 
BRECC!A, BRECClRTED 
CALCITE 
CAPBBIATE 
CHLCRITE, CHLORlTlC 
CHALCCPYRITE 
DIAZETER 
DlSSEKl WATED 
DARK 
EPIDDTE 
F INE GRAINED 
FELSITE 
FLOAT 
FRASEEKlS 

FI, -S, -D FRACTURES, FRRCTURING, 
FRACTURED 

6kL GALENA 
SN GREEN 
6R 6REY 
64RV GRAVEL 
PB HDHNBLENOE 
HE I: HERRTITE 
HS HEAVY SULPHIDES 
I K J  ILJECTED, INJECTION 
?AR JAKOSITE 
L l I I  LlKCNITE, L K O N I T I C  
11 LIGHT 
t'k I k L A t H I T E  
KRTL RATERIAL 
kD REDlUK 
l l C R O l L  HICROCRYSTALLINE 

nu IANGAHESE 
BOD BODELATELY 
I S V  IASSIVE 
RP 1 RAPPER (AUTHDH) 
MOM HORHAL 
DCC OCCASIONALLY 
DR ORANGE 
YB LEAD 
PB-JAR PLURBOJAROSITE 
YPHC, PPRY PORPHYHITIC, PORPHYRY 
PROP FRDPYLITIC 
P I  PYRITE 
U2 QUARTZ 
SIHEJI SPECULAH HERATlTE 
S l l  S IL IC IF IED,  SILICEOUS 
SL SL I6H lLY 
SIIPS SAHPLES 
STH9, SJN6 STAINED, STAIYING 
STRUC STRUCTURE 
IRW IIDUNT WRWSEN VOLCANIC UNIT 
TODR TOURJALINE 
Tic TRACE 
? P I  TRENCH NUnBER 
U UUKNOYN 
UXALT UNALTERED 
V VERY 
VESlC VESICULAR 
VN, VW6 VEIN, VEINING 
VHLET VEINLET 
VOLC VOLCANIC 
YIR YALL ROCK 
YEAUl NEATHERED, YEATHERING 
UH WHITE 
Yid YIDTH 
Y YELLDX 
cc CENTltiETRES 
I KETRES 
o i l T  TROY DUNCES PER TON 
w YITH 



ozlT o r l l  1 111 
(0 

3-1 1 0.000 0.02 0.01 1.0 K3732 LL 
3-1 2 0.026 7 4  0.79 1.013733 LLf 
3-1 3 0.030 0.30 0.16 6.7 13734 LL 
3-1 4 0.000 6.06 0.02 1.0 K3735 LL' 
3-1 5 0.010 0.10 0.00 1.0 K3736 LL/ 
7-1 1 0.066 0.12 0.03 1.0 13737 LL' 
7-1 2 0,060 0.06 0.08 1.0 13738 LL 
7-1 3 6.026 0.92 0.84 6.6 K3739 LL 
7-1 4 6.020 25.74 79.16 0.2 K3740 LL 
7-1 5 0.202 8.42 28.36 0.3 K3741 LL 
7-1 6 o . 0 ~  0.02 1.a 0.3 ~3742  LL 
7-1 7 0.014 0.36 0.98 1.0 K3743 LL 
7-1 8 0,060 0.03 0.06 1.0 K3744 LL 
7-1 9 0.600 0.00 0.08 1.0 K3745 LL 
7-2 1 0.600 0.04 0.10 1.6K3746 LL 
7-2 2 0.OOB 0.46 0.91 1.0 K3747 LL 
7-2 3 0.006 0.16 0.53 1.0 K3740 LL 
7-2 4 0.610 0.07 0.10 1.0 K3749 LL 
7-2 5 C.024 0.82 1.04 0.6 K3750 LL 

' I 
7-2 6 6.148 1.83 4.59 1.2K3751 LL 
7-2 7 0.020 0.30 1.17 1.0 K3752 LL 
7-2 8 0.006 0.06 0.12 1.0 a 7 5 3  LL 
7-2 9 0.000 0.04 0.07 1.0 K3754 U 
7-3 1 0.000 0.64 0.18 1.0 K3755 U 
7-3 2 0.008 0.20 0.56 1.0 K3756 LL 
7-3 3 0.036 0.24 0.49 0.6 K3757 U 
7-3 4 0.020 0.16 0.43 1.1 K375B LL 
7-3 5 0.006 0.02 0.07 1.0 K375P LL 
7-3 6 0.000 0.04 0.04 1.0 K3760 U 
7-4 1 0.006 0.65 0.24 1.0 K3761 LL 
7-4 2 0.068 0.07 0.31 1.0 K3762 LL 
7-4 3 0.010 0.22 0.81 1.2 K3763 U 
7-4 4 0.042 9.56 31.80 0.3 K3764 U 
7-4 5 0.026 1.22 4-06 0.9 a765  LL 
7-4 6 0.003 0.66 4 0.9 K3766 LL 
7-4 7 0.000 0.02 1.45 0.7 K3767 LL 
7-4 B 0.006 0.24 0.63 1.0 K3768 LL 
7-4 9 0.000 0.05 0.10 1.0 K3769 LL 
7-5 1 C.OOO 0.12 0.23 1.0 K3770 LL 
7-5 2 0.005 0.36 0.28 1.0 K3771 LL 
7-5 3 0.000 0.02 0 1.0 K3772 LL 
7-5 4 0.000 0.05 0.21 1.0 K3773 LL 
7-5 5 0.000 0.06 0.25 1.0 K3774 LL 
7-5 6 0.020 0.14 0.47 1.0K3775 LL 

I 
7-5 7 0.000 0.02 0.43 0.7 K3776 LL 
7-5 8 0.000 0.24 0.55 1.1 K3777 U 
7-5 9 0.000 0.02 0.12 1.0 K3778 U 
8-1 1 0.004 0.05 0.02 1.0 K3785 LL( 

Description of crnplr 

A9:Pb ?2 
NORH TO LOU ALT Y I R  
BX P I  SIHEII VN IN AL1 60U6E 
BX 91 SIHER VN IN ALT 60U6E 
NDHR 70 RDD ALT WIR 
NDHR Y I R  w lOcm Y-BN CLAY SEAH 
UORH Y I R  
NDkH YIR TD H16H RLT BLCHD IN-STKD Y I R  
Y-BN CLAYEY 6RIT w THUHB-SIZED UN FRA6S 
HSV 6RL w HINOR BOlWOHK P I  VN I Y  JAHIRAL COATING 
BDXWDRK 91 VN w 10-202 6AL, JAR, HRL, 42, DlSS PY 
H16H ALT NEATH BLCHD CRUllBLY VN RUBBLE 
HI6H ALT BLCHD SIL Y I R  w AI ,  RN IN JOINTS 
HOD TO H16H ALT BLCHD RN-COATED YIR 
NORR 10 HOD ALT WR 
NORR TO BN 60U6EY LOU ALT Y I R  
LOU TO HDD RLT FRIABLE 6OU6EY YIR 
NORH TD LOY TO HOD ALT FRIABLE 6DU6EY Y I R  
NORH YIR w LAST Z O C ~  non n u  FRIABLE YIR 
Y-OR CLAY-6DUGE w HINOR VN FRA6S 
VN ZONE P! TOUR RECEHENTED 01 VN BX 
BLCHD SIL H16H ALT BLOCKY TO RUBBLY Y l R  
BLCHD SIL Hl6H ALT BLOCKY TD RUBBLY SIR 
NO1 TD BLCHD S1L H16H ALT BLOCKY TO RUBBLY YIR 
NOW YIR 
HOD hLT TO BLCHD YIR 
H16H ALT BLCHD RUBBLY YIR 
VRRlCOLDURED CLAY w P I  VN FRA6S 
ROD TD H16H ALT I-UIATED YIR 
PROP RN-STUD TO FRESH YIR 
NDRR YIR 
NOR8 YlR TO HOD IXT k BLCHD UIR 
HOD TO HI6H ALT BLCHD RN-STKD & COATED 
RED RED DRUSY COARSE-BANDED 02 VN k 30-401 6AL 
YH TO PALE-Y FLST DYKE 
RED HSV P I  VN HN 6RADIW6 TO FLST 
Y F6 91 PPRY w 401 Y CLAY 
HIGH IUT BLCHD Y l R  w SllALL P I  SlHER YNS 
HOD TO Hl6H ALT BLCHD Y I R  
NORE YIR 
CHL ALT TO RLCHD CRUEBLY ROCK k CLAY SEAR 
NORH TO tiOD ALT HOD BLCHD Y I R  
NCM YIR 
HOD RLT TO H16H BLCHD HI-COATED 
HI~H BLCHD CRuneLY HK-STND YIR 
HIGH BLCHD CRUllBLY HN-STND YIR 
BLCHD RST P I  PPRY P1 VN w YH CLAY 
H1EH ALI Y BLCHD NIR I N  CHL ARPH 
NOR3 TO HDD ALT HN-STND Y I R  







FAKE 10. 66604 
101151111 

f 
LllYf'AD 1981 TRENCHlW6 I HA1 JDlMT VENTURE 

Tkl I Au A9 Yb Ytd Slap 8 Hpr Drrcr lp t ion  ol s r ~ p l r  

0.16 1.0 K3bb3 LL LOU TO NOD ALT Y I R  
0.39 0.4 K3bb4 LL NSV SUB-VlTREDUS YH PARTLY DRUSY 01 VN, NlNOR SIHEH BLEBS 
0.05 1.0 K3bb5 LL OH-BN-YERTH GRIT I (St1 01 VN FRAGS 
0.02 1.6 K3bhb LL RUSTY-BN 6R1T CLAY II (4c1 01 VU I Y I R  FRRGS 
0.02 1.0 K3bb7 LL LOU-HOD ALT YIR, HINOR NN 
0.01 1.0 K3bb8 LL NORH YIR 
0.32 1.0 K3bb9 U CHIP SUPS OF 81 DRUSY P I  VN FRO1 0.1-0.151 VW 
0.04 1.0 K3b70 LL ROSETTE TOUR IN  FLST k ALT YIR 
0.59 1.0 K3b7l LL BII DRUSY P I  OF 0.1-0.21 VN 
0.04 1.0 K3b72 U ROSETTE TOUR IN FLST I ALT Y I R  
0.97 1.0 K3b73 LL BK DRUSY 91 OF 0.11 VN 
0.09 0.2 K3b74 LLJ BN DRUSY 01 OF 0.21 VN I CLAY SEAU 501 VN 
0.02 1.0 K3b75 L L I l  NORH Y I R  
0.54 0.4 K367b LL ALT Y l R  & FLST VNS 
0.21 1.0 K3b77 U NORH Y I R  I SL SlL 
0.05 1.0 K3b70 LL NORA TO LDY ALT Y I R  
0.22 0.7 K3679 LL SANDY CLAY I FIST-HIED BLCHD 6K-COATED FLST 
0.24 0.8 K3bBO LL H16H ALT BN-STND TO LOU ALT Y I R  
0.95 1.0 K3b81 U BANDED SUGARY VN NATL I V SANDY CLAY 
0.50 1.0 K3682 LL H16H TO LOU ALT Y I R  
0.30 1.0 K3b83 LL RLCHD TO LOU ALT Y I R  
0.02 1.0 K3400 LL Y I R  w EP IN JDlKTS 
0.08 1.0 K3401 LL Y I R  NN 1K JOINTS 
0.35 1.0 K3402 U RLT YIR STRONG UN COATIUG 
0.68 0.8 K3403 LL YH PK CLAY w VN FRRGS 
0.97 0.6 K3404 LLd  BN GRIT, HEATH VN HATL 
0.48 1.1 a 4 0 5  U ALT YIR NU-STND 
0.16 l.OK340b Ud NDRHYIR 
0.05 1.0 KU07 U NORH Y I R  EP IN JOINTS & VUGS 
0.17 1.0 K340B U LDY ALT Y I R  M MATING 
0.14 0.7 KU09 UI' HOD ALT Y l R  HEAVY NN 
0.14 0.9 K3410 Ud YH-Y CLAY BN P I  VK FRA6S 
0.02 1.0 K341l L L d  ROD ALT Y I R  NN COATING 
0.02 1.0 K3412 U' NORH YIR CHL EP 
0.14 !.OK3417 LL NDRUYIR 
0.30 1.0 K341b U BLCHD Y I R  SIHEH VNLETS 
0.29 0.8 KS415 U YH, Y CLAY I P I  VN FRAGS 
0.12 1.0 K3413 LL BLCHD ALT YIR 
0.07 1.0 K3414 U NORM Y I R  CHL GARNET? 
0.04 1.0 K3418 U NORH YIR SIHEM IN JOINTS 
0.21 0.1 K3419 LLfl BLCHD RUBBLE & REDI6N CLAY 
0.03 0.8 K3420 U V  ALT Y I R  OLIVE 61 CHL RUBBLY 
O.Ob 1.0 K3421 LL' NORM YIR SIHEH, 'Y I W  JOINTS 
0.03 1.0 0 4 2 2  LL' WORM Y l R  
O.Ob 0.5 K3423 U BLCHD Y I R  
0.20 1.0 K3424 LL BN GN YH CLAY I 01 VN FRAGS 
0.04 1.0 K3425 U BK 6N rJI Y I R  RUBBLE 
O.Ob 0.5 K342b UJ PU 6W CLAY BLCHD YIR FRAGS 



I k I  I Au Bp Pb Yid Satp 8 I p r  Description of r a t p l r  

19-b b 0.000 0.34 0,Ob 1.0 KS427 LLJ DK 6N HIGH BLCHD Y I R  
19-6 7 0.004 0.12 0.01 1.0 K342B LLJ RED BK AM HEA RLI Y I R  
19-b 8 0.000 0.28 0.01 1.0 K3429 LL' NDRA TO HOD RLT Y l R  
19-b 9 0.000 0.16 0.15 0.5 K3430 LL Y 6N CLRY SIHEH BN PI YW FRhGS 
19-b 10 0.000 O.Ob 0.04 1.0 K3451 LL RED 6N BK RLT Y I R  
19-b 11 0.000 0.01 0.04 1.0 K3432 U DK 6 1  CHL EP FINE RUBBLE YIR 
19-6 12 0.000 0,lb 0.12 0.3 K3433 LL RED HEN CLRY & OIlDlZED VN 
19-6 13 0.000 0.01 0.04 1,O K3434 LL NORH TO LOW RLT CHL Y I R  
19-7 1 0.000 0.02 0.03 1.0 K370b LL 6N CHL GRITTY BLOCKY Y I R  
19-7 2 0.000 0.12 0.10 0.6 K3707 LL VW BREAK 701 VARlCOLOUEED CLAY 301 MULTISTAGE P I  SlHEH VN 
19-7 3 0.000 O.Ob 0.08 1.0 K3708 LL 6N GRITTY LOW L T  Y I R  
19-8 1 0.000 0.04 0.01 1.0 KJ453 LLJ NORA YIR 
19-8 2 0.000 0.14 0.06 1.3 K3454 LLd NDM YIR TD L1H AN k SlHEA 
19-8 3 0.000 0.42 0.16 0.3 K3455 U.' SIHEH VN I# DR-Y VN FRA6S 
19-8 4 0.000 0.22 0.08 0.7 K3456 L L ~  BLCHD YIR 
19-8 5 0.000 0.10 O.Ob 1.0 K3457 LL NORA YIR 
19-8 6 0.000 0.44 0.15 1.0 K345B LL' NDRH Y I R  6RIDIN6 TO 60U6E k VH FRRGS 
19-8 7 0.000 0.04 0.01 1.0 K3459 LLJ NORA NIR 
19-8 8 0.000 0.1s 0.23 1.0 K3460 LL OLIVE-6N 6DU6E, BK-ABUA V# CLAY L FRIES 
19-8 9 0.000 0.16 0.07 1.0 K34bl LLd BK BN 6DU6E I RUBBLE 
19-8 10 0.000 0.03 0.05 1.0 K3462 LL BK BN 60U6E I RUBBLE 
19-8 11 0.000 0.03 0.03 1.0 K34b3 LL BK BN 6DU6E 1 RUBBLE GRADINS TO COARSE RUBBLE 
19-8 12 0.004 0.04 0.01 1.0 K34b4 LLJ BK BN RUBBLE AINDR 6N 60U6E 
19-8 13 0.000 0.06 0.02 1.0 K3465 UY NORA YIR 
19-8 14 0.000 0.05 0.01 1.0 K34bb UJ NORA YIR 6RRDIN6 TO AN-STND ALT YIR 
19-8 15 0.000 0.20 0.03 1.0 K34b7 LLr' LDY RLT YIR AN-STND CUY-LINED JDIKTS 
19-8 16 0.000 0.12 0.01 1.0 K34bB UL' LDY RLT Y I R  AN-STND CLRY-LlNED JOINTS 

0.16 0.03 1.0 K3469 LLJ 
0.06 0.03 1.2 K3470 LL 
0.03 0.02 1.0 K3471 U 
0.18 0.17 1.0 K3472 LL 
0.14 0.10 1.0 K3473 U 
0.12 0.08 1.0 K3474 LL 
0.08 0.06 1.0 K3475 U 
0.1s 0.03 1.0 KS47b Ud 
0.02 0.00 1.0 43477 UJ 
0.02 0.00 1.0 K3478 LLJ 
0.04 0.00 1.0 43479 LLJ 
0.02 0.01 1.0 K34BO U 
0.04 0.02 1.OK3481 U 
0.03 0.04 1.0 K3482 LL 
0.06 0.03 1.0 K34BS LL ' 

O.Ob 0.02 1.0 K3484 LL' 
0.28 0.11 1.0 K305 U J  
0.lb 0 8 7  1.0 M B b  Uv 
0.10 0.00 1.0 M B B  LL/ 
0.02 0.05 0.6 13489 LL 
0.04 0.28 0.6 KJ490 LL 

LOW RLT YIR AN-STND CLRY-LINED JOINTS 
RLT YIR NN CLRY SEA% 
RLT YIR HN CLRY SERHS 
Y CLAY L VN FRAGS IN ADD RLT WIR 
AN RUBBLE 501 OLIVE 6N L Y CLAY 
HH RUBBLE 501 DLIVE-GN k Y CLRY 
AN RUBBLE b0Z OLIVE-EN & Y CLRY 
NORH TO ALT YIR k URY 
NORA YIR 
DK 6K LY RLT FIST-SIZED RUPPLE 
DK 6N EN BLT FIST-SIZED RUBPLE 
RUBBLE w CLRYEY 60U6E 
BK RUBBLE 6N CLRY SlHEl! 
BK BN RUBBLE CLRY 
6N RUBBLE tr 6H EP CLRY 
6N RUBBLE BN-BK CLAY 
BK RUBBLE Y-6N CLAY 
6N-Y-RED CLAY 6RADlN6 TO NDRA Y I R  
HDD RLT Y I R  k 201 6R CLAY 
LOU RLT YIR 51 CLAY 
THUAB-SIZED VN FRA6S L HINCR CLAY 





1Rt 8 Au kg Pb Yid 6amp t Hpr Descr ip t ion  of s u p l t  

19-12 9 0.000 0.54 0.09 0.7 K3b39 L L g  WH CHALKY SIL PI IWJ F6 PYRV 
19-12 10 0.000 0.54 0.05 1.4 K3640 LLd  H16H RLT HOTTLED YIR PI SIHEH VK 
19-12 11 0.000 0.60 0.07 1.1 K3641 L L ~  HOD TO H16H ALT YIR HN, SIHEB, LIH COATING 
19-12 12 0.000 0.62 0.07 1.0 K3642 LLJ PI SlHEH VNS HOD TO H16H llll YIR )IN, L IH  
19-12 13 0.000 0.56 0.06 1.0 K3b43 U; 01 SlHEH VNS HOD TO H16H RLT Y I R  I N  L IH 
19-12 14 0.000 0.62 0.07 1.0 K3644 LLV PI SlHEB VNS HOD TO H16H RLT YIR HN L11( 
19-11 15 0.003 0.68 0.10 1.0 K3b45 LLJ PI SIHEH VNS ROD TO HI6H RLl YIR HN L M  
19-12 16 0.003 0.60 0.12 1.0 K3b4b LL' PI SIHEH VNS HOD TO Hl6H RLT YIR HN L IH  
19-12 17 O.OM 0.74 0.09 1.0 K3647 U.' PI SlHEH VNS HOD TO HI6H RLT YIR HN L I B  
19-12 10 0.000 0.66 0.12 1.0 K3b48 L L J  PI SIHEB VNS COD TO H16H ALT YIR HN L IH  
19-12 19 0.000 0.62 0.10 1.0 K3649 L L V  PI SlHEB VNS HOD TO H16H ALI YIR HN L IH  
19-12 20 0.004 0.56 0.09 1.0 K3650 L L J  91 SlHEH VNS HOD TO H16H ALT YIR CN L IH  
19-12 21 0.000 0.58 0.16 1.0 K3651 LLJ PI SlHEH VNS HOD TO H16H RLT YIR HN L IH 
19-12 22 0.003 1.22 0.16 1.0 K3652 UJ PI SlHEH VNS HOD TO HI6H RLT Y I R  HN L IH  
19-12 23 0.000 0.52 0.06 1.0 a 6 5 3  LLJ PI SlHEH VNS HOD TO H16H ALT YIR HN L l H  
19-13 1 0.004 0.04 0.04 1.0 K3b54 U LOU TO ROD ALT BLOCKY YIR CU COATlN6 NEAR VN 
19-13 2 0.000 0.10 0.05 1.0 K3655 LL BLCHD YIR I PI SIHEH V I  
19-13 3 0.000 0.08 0.05 1.0 K3656 LL MARSE BLOCKY KDR5 YIR 
22-1 1 0.005 0.04 0.06 1.0 K3709 LL LOU TO HOD ALT 6N YIR 0 . 2 ~  BN CLRY SEAN w VN BX 

LOK TO HOD ALT YIR 
HOD TO H16H ALT BLCHD YIR 
BUD TO HIGH RLT BLCHD YIR 
LOU ALT YIR 
LOU RLT YIR w HINOR 1 STN6 
BOD TO H16H RLT YIR w VN HATL k PPRY 
LOW ALT TO NORH YIR 
NORH TO HOD RLT YIR 
BLCHD BN-INJECTED CRUHBLY YIR 
HOD TO HIGH RLT BLWD YIR IWJ BY FLST VNS 
HOD TO H16H ALT BLCHD YIR INJ BY FLST VNS 
CLRYEY HOD RLT YIR 6RADIN6 TO NOR# YIR 
PROP ALT ERADINS TO BLCHD Hl6H ALT YIR 
6M LOU ALT YIR TO CRURBLV H16H RLT YIR 
YH BY BK nsv DRUSY PI VN, HINDR SIHEH, TR HS? 
GN-BN 60U6E w RUBBLY YIR 
EN-BN 6OU6E w RUBBLY WIR 
PROP ALT TO NORH YIR 
NORH YIR 
BLCHD YIR VN HATL I N  6N 60U6E 
LOK ALT TO NORH YIR 
6N BLOCKY YDRH YIR w 35cn 6N RED 60U6E ir CLRY 
YIH PPRC VOLC, HN STND 
VN OR 6DU6E, STRONS kN STN6 
VX OR 60U6E 
VN HIGH AR6 RLT, JAR? lDUR 
VN 
VN, COD L I H  SlN6 
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l h l  I Au kp i b  Mid Sanp I Rpr Description of raaple 

37-2 I 0.000 0.08 0.15 1.0 ~ 3 5 2 5  nP YIR TRN FX STRONG RN COATING 
37-2 2 0.000 8.34 4.06 0.4 K3526 W J  VN HKU ALl CLAY 
37-2 3 0.006 33.64 75.90 0.2 K3527 RP VN 10-202 CLAY IN PI VN 
37-2 4 0.000 0.94 1.46 0.4 K3528 RP VN CRUSHED ALT FAIR RN 
37-2 5 0.000 0.lb 0.26 1.0 K3529 RP YIR TIN F I  RN STND 
37-2 6 0.000 0.02 0.00 1.0 K3552 RP4 KlR TRN F I  RlNOR RN STND 
37-2 7 0.000 0.02 O.GO 1.0 K3553 RPd VN BW Y CLAY, MNOR 01 
37-2 B 0.000 0.01 0.00 1.0 a554  RP' VN BN-Y CLAY, RINOR 01 
37-2 9 0.000 0.01 0.00 1.0 Y3555 I P g  YIR TEN FX RINOR RN STND 
37-2 10 0.000 0.03 0.01 1.0 K355b IP' YIR TRN w I N  COATING BN SOIL 
37-2 11 0.000 0.04 0.00 1.0 K3557 HPV VN BX SOIL TAN F I  w STRON6 I N  COATIIS 
37-2 12 0.000 0.03 0.00 1.0 K3558 I W  VN BN SOIL TIN F1 r STRONG I N  COATIIS 
37-2 13 0.000 0.02 0.00 1.0 K3559 Fh' YlR Ti% YEAY. MI COATING 
37-3 I 0.000 0.01 0.00 1.0 K3560 I P d  YIR THW LOU ALT STRONG I N  
37-3 2 0.000 2.94 1.06 1.0 K356l HW VN lira BA w 6R & Y CLAY, FlNE HN CORTIU6 F I  
37-3 3 0.00b 25.10 55.40 0.0 K3562 I P  GRAB FLOAT1 VN 502 BA, 501 6AL 
37-3 4 O.OCO 0.44 0.72 1.0 K3563 HP YIR TEN LON ALT BN SOlL 3% COATINS 
37-4 1 0.024 244.52 36.80 0.0 K3564 RPJ 6RAB FLOAT1 6'1 VN 101 GALhAN6, 51AZ)IAL 
37-5 I o.000 I ,  0.04 1.0 a 5 6 5  n r  UIR mN 51 PY L L l n  ON FX 
37-5 2 0.000 0.30 C.11 0.5 K356b EP4 VN? BN CLAY r 501 ALT TRN, RN ON F I  
37-5 3 0.000 0.10 0.03 1.0 K3567 R? J Y I R  BW CLAY u 751 THN, PY & L1R ON FX 
37-5 4 0.000 0.04 0.02 1.0 K3568 W YIR TRW 51 LIB L PY 
37-5 5 0.000 0.04 0.02 1.0 K3569 H? TFP EXTREHE CLAY 
37-5 6 0.000 0.04 0.02 1.0 K3570 RP TFP FLSl KDD ALT L1H 2-31, BN SOIL 
3 - 5  7 0.000 0.04 0.02 1.0 ~ 3 5 7 1  HP TFP FLST ROD ALT u n  2-SZ, BN SOIL 
37-5 8 0.000 0.02 0.02 1.0 K3572 UP TIM STRONGLY ALT, BN SOlL 
31-5 9 0.000 0.03 0.00 1.0 K3573 R P '  TXN HH1H AWT, BN SOIL 
37-5 10 0.000 0.28 0.25 1.0 K3574 HP KIR TRN FX 
37-5 11 0.008 25.20 37.10 0.1 K3575 RP VN ( 4 c d  PI 4 301 6AL 
37-5 12 0.004 2.84 2.20 1.0 K3576 W VN? BN CLRY 
38-1 1 0.000 0.16 0.36 1.0 K3500 RP KIR TEN ALT RlNOR PY L HS 
38-1 2 0.010 96.54 62.30 0.3 K3501 RP VN HSV 6AL & AN6 
38-1 3 0.010 10.60 2.50 1.0 K3502 R M  VN ALT TRN RINCR GAL 
38-1 4 0.000 4.02 2.03 1.0 K3503 RP Y I R  ALT TRN r PY & HS, HINOR 6AL r 6'1 & HAL 
38.1 2 O.OC8 14.74 2.84 0.3 13504 IP~ VN Y SO'JGE, CRUSHED THN 
38-1 6 0.026 29.66 17.10 1.0 K3505 RP V I  RLT 6OU6EY TRN, FAIR PODDY 6AL 
38-1 7 0.000 0.62 0.27 1.0 K3506 YIR TEN BLCHD 22 PY & HS, FAIR-STRONS CLAY 
38-1 B 0.014 0.10 0.Ob 1.0 K3507 I P  YIR? BLCHD, HIGHLY FXD 
38-1 9 0.000 0.04 0.04 1.0 K3508 kD VN HIGHLY FID, 60U6E 
38-1 10 0.000 0.04 0.09 1.0 K3509 HP VN HIGHLY FID, 60U6E 
38-1 11 0.000 0.06 0.03 1.0 K3510 HP KIR BLCHD 1-21 I N  
38-1 12 0.000 0.01 0.00 2.5 K3511 lip" VN? FAULT? FlNE BROKEN TIN w BN CLAY 
38-1 13 0.000 0.01 0.00 2.5 a 5 1 2  IP~  VN? FAULT? FlNE BROKEN THN u BN CLAY 
38-2 1 0.000 0.04 0.02 1.0 K3513 HP KIR TRN CRUHRLY w PY, RN 

'~ 38-2 2 0.000 0.52 0.52 0.9 K3514 I!? VN Y 60UGE L SAND 
38-2 3 0.000 0.40 0.18 1.0 K3515 HFJ KtR THN CRUHBLV, H16H KEATH 
54-2 4 0.000 0.01 0.02 0.5 K35lb RP VW SAND L CLAY 
38-3 I 0.008 0.69 0.02 1.0 K3517 R P d  Y I R  TEN BLCHD, UP TO 101 PY 



L I L M b  l9Bl ThENCHIWb I HAT J O I l l  VENTURE 

38-5 2 0.106 0.74 0.14 1.0 K351B H P ~  K I R  TIIN FRESH UP TO 52 VNLET H5 
38-3 3 0.000 1.14 0.36 1.3 ~3519  BPJ VN Y CRUHBLY PI 
38-3 4 0.000 0.40 0.34 1.0 K3520 W K l k  
38-3 5 0.005 0.36 0.17 1.0 K3521 Id WIR T I N  iU1 1-21 P I  
30-3 b 0.008 26.30 48.70 0.4 K3522 HP VN 502 6AL 502 P I  
38-3 7 0.000 1.7b 1.17 0.9 K3523 RP VN THN ALT 10-201 PI, HINOR 6AL 
30-3 8 0.000 0.74 0.78 1.0 K3524 I P  K IR T I N  FX LOK ALT 
30-4 1 0.000 0.26 0.06 1.0 K3546 HP' Y lR  l H K  FX 
38-4 2 0.000 0.02 0.00 1.0 K3547 HP' K I R  TIIN HIGH ALT 
38-4 3 0.000 0.03 0.00 0.6 K354B H P ~  VN TIIN HIGH ALT 
30-4 4 0.000 0.03 0.00 0.4 K3549 HpJ K I R  THN 
38-4 5 0.000 0.08 0.07 1.0 K3550 HP VN Y-BN SOIL I ALT TLY 
38-4 6 0.000 0.03 0.00 1.0 US51 H P ~  YIR THN II 1-22 HS 
39-1 1 0.005 1.50 0.01 0.1 K7502 H d  5cr VU66Y P I  STRONG L l H  BOXWORK 
39-1 2 0.000 0.22 0.01 1.0 K7503 HP( THN HIGH ALT w HS & HS+PZ VN6 
39-2 1 0.000 0.22 0.01 1.0 K35B9 HPJ YIR THN LOU ALT NINOR PY, HS 
39-2 2 0.000 0.01 0.01 1.0 K3590 HP VN 81-Y CLAY II LOU ALT THN FX, KEAK HN 
39-2 3 0.000 0.01 0.01 1.0 K3591 I P  VN 
39-2 4 0.005 0.26 0.10 1.0 K3592 HPJ VN 
39-2 5 0.000 0.01 0.03 0.5 K3593 I P  VN 
39-2 6 0.020 0.06 0.00 0.9 K3594 H W  VN 
39-2 7 0.010 0.04 0.03 1.0 K3595 HP VK 
39-2 B 0.000 0.01 0.01 0.7 113596 I P  VN 
39-2 9 0.008 0.03 0.03 1.0K3597 I P  VN 
39-2 10 0.010 0.05 0.06 1.0 a 5 9 8  HP VN 
39-2 11 0.004 0.50 0.02 0.5 K3599 H g  VN 
39-2 12 0.000 0.04 0.04 1.0 K1501 HP K I R  
39-3 1 O.OM 0.10 9.10 1.0 K35B1 HP Y I K  THN FRESH I N  BN CLAY 
39-3 2 0.000 0.02 0.04 0.5 K35B2 HP VN? KEAK BREAK LOK KT II HN COATIN6 FX 
39-3 3 0.000 0.02 0.01 0.8 K3583 I P  VN? BN CLAY 351 r UP TO l c n  OF UNALT FRAGS 
39-3 4 0.000 0.03 0.03 1.0 a504  HP K I R  THN 102 CLAY 
39-3 5 O.COO 0 0.03 1.0 K3585 HP K I R  THN FRESH II NN STN6 ON F l  
39-3 6 0.000 0.04 0.03 0.5 K35Bb HP VN Y CLAY II UP TO 3cr HIGH ALT FRIES I UP TO 5cn QZ VN w UP TO 502 HS 
39-3 7 0.000 0.12 0.03 1.0 K3587 l lpJ K IR T I N  LOW ALT n HINOR HS 
39-3 B 0.000 0.06 0.04 0.0 0 5 8 8  HP 6RRB FLOAT1 5cr HSV HS 
40-1 1 0.000 0.34 0.20 0.1 K3577 HP 4cr VN? THX II HN SIN6 & HINOR P I  
40-  2 0.000 0.28 0.33 1.0 K357B NP I N N  LOK ALT STRON6 HN, TR 9 1  
4 0 -  3 0.C22 70.06 63.90 0.0 K3579 HP GRAB FLOAT1 252 91 VN 751 6AL 
60-1 1 0.000 0.01 0.00 1.0 K7555 EpJ U l R  DK 6K HRRD FAIR-HOD NN ON F I  
60-1 2 0.000 0.02 0.00 0.8 K7556 HP*/ VN Y-6R CLAY 60U6E II 101 TO 2cr THN FX6 II STRONG HN 
60-1 3 0.000 0.02 0.00 1.0 K7557 HPJ K I R  THN DK 6N NEAR VN, STRONG FX6 M STROKE HN 
bO-2 1 0.000 0.02 0.00 1.0 K7558 HP' VK Y-6R CLAY II 10-202 6RIT  SIZED F I  
bO-2 2 0.000 0.04 0.00 1.0 0 5 5 9  HP.' VN Y-6R CLAY 30-402 EN-COATED, UP TO 5co RLT FRAGS 
40-2 3 0.000 0.22 0.00 1.0 K7560 I ~ P  I/ K I R  1NN FAIR F 1 6  w HOD-STRON6 HN 
61-1 1 0.000 0.01 0.00 1.0 K7UB Hod K/R VOLE PPRY, 2.1 HE I 

bl-1 2 0.000 0.03 0.00 0.5 K7B49 H U H  VN nATL OR 60U6E HOD LIE STN6, VOLC I 
bl-1 3 0.000 0.05 0.00 0.3 K7850 HOJ 6RAB SRHPLEI FROH RUBBLE, P I  IN F N ,  LON AR6 ALT 
61-2 1 0.000 0.04 0.00 1.0 L7851 NO/ Y l R  VOLC PPRY ! i 
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T k t  I Ru Ag Pb Wid Sa ip  I tpr D e s c r i p t i o n  of sample 

BX P I  SIHEU VN I N  A L I  60UGE 
bLCHD VN FHA65 I FLST PPRY 
V# FLST ANDS ROD ALT, CAL VN r HAL & A l l  P I  VN r PY & CP, DlSS PY & CP 1 1  
VN FLST? Y-BN CLRY 
FLST H16H ALT BN CLAY, L I H  L HN ON F I  
COARSE BANDED DRUSY SlHEn 9 1  VN N 60% SlHEH 
W S l N D  BLCHD YIR TO LUY ALT YIH 
EN DRUSY QI OF 0.21 VN I CLAY SEAR 5 0 1  VN 
YH PK CLAY u VN FRASS 
BN 6HIT, KEATH VN HATL 
YH-Y CLAY BN P I  VN FHA6S 
ELCHD RUBBLE & REDI6N CLllY 
PI SIHEK VXS UUD TD H l6H b L 1  YIR HN L I H  
GN LOU ALT YIR TO CRUHBLY H16H ALT WIR 
YH BX BK SSV DRUSY QZ VN, l lNDK SIHES, TR HS? 
EN-EN GOUGE r RUBBLY WIR 
EN-BM 63U6E r RUBBLY YIR 
6RRE SRSPLEI VUSSY P2,JRR SINS, (11 PY, 6RL->C?i'S, %ALL FRRGS 
FREAK flbTL, OR EOUSE PRDP VOLC, L I H  SING, YEAK AR6 ALT 
VN A86 ALT 
VN 
V N 
VN 
VN 
GRAB SAHPLEI 
VN 02 HICROXL SUGARY FAIR-!!OD L I H  01 FX, OCC UP TO 32 PY & ASP? 
YIR TEN H16H FXD, ROD FX LIK,flM, SLAEBY 
VN Y CLAY, 25-40% PI-BA r n m  CHL, HAL & AI 
VN Y CLRY, 50-bOZ BA-81, FAIR HAL, RZ, POSSIBLY DISTURBED 
VN Y-BN CLAY w 5 1  THN FX r EN CURTIN6 
YIR THN BLOCKY FX & CAL VN6 
vn a m  mr CLAY 
VR I c e  BB w 6R & Y CLAY, F I E  H I  COATING FX 
GRAB FLOAT1 P I  VN 10% 6ALhAX6, 5lRZ)!IAL 
YIR 1 6 8  52 PY & L I H  ON FX 
VN? EN CLAY 
VN RSV 6AL & AN6 
VN ALT TRN fllNOR 6AL 
YIR ALT TflN I PY & HS, HINOR EAL r P I  & HAL 
VR Y 6UU6E, CRUSHED THN 
VN RLT 6UUSEY THN, FAIR PODDY EbL 
VN Y CRUHBLY 91 
VN TUX RLT 10-202 92, S1W3R GAL 
5 c r  VU66Y 0 1  STRO% L I H  BOXYCRK 
GRAB FLOAT1 2 5 1  P I  VN 7 5 1  6RL 
VH BH k Y-BI  CLRY r 5 0 1  ( l c i  F I E  w HEAVY HN 
W3RR YIR 
RX 6CUSE M 5 c 1  D I M  RLCHD RUPRLE, 15cn 8 1  HY VN 



' H I  I Ru kg Pb Hid Samp I Rpr D e s c r i p t i o n  o f  s a t p l e  

LOW TO ROD ALT W I H  
B I D  FLST, MNOR LlR,  WEAK PY 
BXD FLST, RlNOR L l R ,  YEAK PY 
WIR S I L  VDLC, L l f l  STND, D lSS PY 5-02 
VN HRTL, FELSIC PPHY, SIRON6 L l H  STWE, H16H kR6 RLT 
VN RATL, FELSlC PPHY, STROKE L l K  ST%, JAR 
VN FLST PPRY, SIL,  H16H RRE ALT, DHUSY 81 302, D l S S  PY, JRR + L1H 
Y I R  LO# A46 ALT PPRt VOLC 



LI!' 1521 l?!!i:*lN5 I N k l  JOINT VEWTEf 

THt t k- A; Pt Y l d  Sarp t F:r D e s c r i p t i o n  of  sample 

8 1  PI SlHEfl VN I N  ALT 60UGE 
Y-BN CLAYEY GRIT w THUtlB-SIZED VN FRA6S 
nSV ER? w RINOR BUXYORK 81 VN 1X JkRlKRL CORTINS 
BDlKOHY P I  VN w 10-20% 6AL, JAR, nA!, AI ,  D l 5 5  PY 
H16H RLT UERTH BLCHD CRUH6LV VW EUBBLE 
Y-OR CLAY-GOUGE r HltiOR VN FRA6S 
VN ZONE P I  TOUR RECEMENTED PZ VH BX 
H16H ALT BLCHD RUBBLV YIR 
RED HOD DRUSV COARSE-BANDED 81 VU & 30-402 6 s  
YH TO PALE-Y FLST DYKE 
H!GH BLCHD CRUUBLY UN-STND WIR 
BN DRUSY P I  OF 0 . 2 ~  VN & CLAY SEAR 56% VN 
WH EN ~ i i  nsv DRUSY ez vx, a m  SIHEK, r R  HS? 
GRRB SAWLEI  
GRAB Sh5PLEI 
6kAB FLOAT1 90% ANG, 10% P I  
GRAB FLOAT1 P I  VN 10% GALhANS, XAZ)flRL 
VN ALT 60UGEV TKN, FAIR PODDY GAL 
K I H  T t X  FRESH UP TO 52 VHLET HS 
6RAB FLORTI 252  QZ VN 751 6AL 
V l  901 6AL, 2% ASP, 5% 81, 5% BA & CAL 
NOR3 YIR 
ALT PYRY QZ VN 
BXD FLST, KINOR LIH, WERK PY 
VU W L ,  FELSIC PPRY, STRONG L I H  STNS, HIGH AR6 ALT 
GRAB SMPLEI  DRUSY 6'1, D!SS PY 21, 3%' 6RL-)AN6 
VW HATL, FELSIC PPRY, STkOWS L1K STWS, JAR 
GRAB SAWLEI @I VK HRTL I N  S I L  FELSIC PPRY 

FS 2-46;, JAR RN STUD, D1SS PY h ERL 



lkl 8 hu  69 Yb Y l d  Saep t Cpr D e s c r i p t i o n  of sample 

RSV 6RL w RlNOR BOXYORK 02 VN I N  JARlERL COATING 
BOIWORK 9 1  VN r 10-201 LRL, JAC, URL, R1, DlSS PY 
VN ZONE 82 TOUR RECEbENTED 0 1  VW BX 
RED ROD DRUSV CDAKE-BANDED 02 VN & 30-402 6AL 
VN FLST ANDS noo RLT, CRL VN w HAL k 42, 82 VN r PY L CP, DISS PY t CP 1z 
BN DRUSY 02  DF 0.28 VN & CLAY SER!! 5 0 1  VN 
WH EN BL KSV DRUSY P I  VN, EINOH SIHER, Tk  HS? 
GRAB SAfiPLEI VU66Y 02,JAR STY6, ( 1 2  PY, 6AL-XN6, SRRLL FRA6S 
VN 
VN Y CLRY, 25-402 PI-BA r KtYOR CHL, HAL h RZ 
VN 10-202 CLAY I N  8 1  VM 
VK ( 4 c d  QZ + 3 0 1  6AL 
VN HSV 6P.L & AN6 
VM ALT T t 8  nlNOR 6P.L 
YX Y 63USE, CRUSHED TH# 
VK ALT 60UEEY TYS, FAIR PDDDY ER? 
VN 502  ER!. 502 OZ 
VM 902  ERL, 2% AS?, 5% 81, 52 ER h CRL 
VN W L ,  FELSIC PPRY, STRO#6 L I E  STHS, JAR 



APPENDIX I V  



PERSONNEL 

Name - 
E. Onasick 

H. Oiye 

L. L i n d i n g e r  

J. Robertson 

B. Jenkins 

B. Go1 dbeck 

M. P h i l l i p s  

M. T rudz ik  

D. Char te rs  

D. Heber le in  

J. Duke 

D. Eaton 

D. Tempelman-Kluit 

Address 

3 - 2859 W. Broadway Ave., 
Vancouver, B.C. 

107 - 1730 C h e s t e r f i e l d  St. ,  
No r th  Vancouver, B.C. 

5 - 1940 Arbutus St., 
Vancouver, B .C. 

2421 Royal Ave., 
Saskatoon, Sask. 

General Del i v e r y ,  
Shoal Lake, Man. 

2034 Town1 i n e  Rd., 
Abbotsford, B.C. 

Box 4127, 
Whitehorse, Y.T. 

Box 93, 
Mayerthorpe, A1 ta .  

9694 Ardmore Dr., 
Sydney, B.C.' 

4639 W. 9 t h  Ave., 
Vancouver, B.C. 

Box 4801, 
Whitehorse, Y .T 

6108 Burns St., 
Burnaby, B.C. 

15 Sunset Blvd., 
Whitehorse, Y.T. 

Per iod  o f  Employment 

4 June - 30 Aug., 1981 

3 1  May - 26 Aug., 1981 

1 June - 2 Sept., 1981 

3 June - 27 Aug., 1981 

10 June - 30 Aug., 1981 

6 June - 22 Aug., 1981 

20 J u l y  - 30 Aug., 1981 

10 June - 3 1  Ju l y ,  1981 

10 - 13 June, 1981 

13 - 22 Au~. ,  1981 

7 - 27 Aug., 1981 

3 1  May - 4 June, 1981 

21  - 23 A u ~ .  , 1981 
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1 0 1 6  S T A N D A R D  B U I L D I N 0  
5 1 0  WEST H A S T I N O S  S T R C C I  

VANCOUVER,  a. C.  
" e m  ,La 

AFFIDAVIT 

o f  Whitehorse, Y.T. make oath and say: 

That t o  the  best  o f  my knowledge the  attached Statement o f  

Expenditures f o r  exp lo ra t i on  work on the  L i l ypad  1-429, Newt 1-132 & 135-163 

mineral claims on Claim Sheet 1151/5 & 115J/8 i s  accurate. 

Sworn before me a t  Whitehorse, Y.T. 

Notary, Yukon T e r r i t o r y  



Statement  I 

Statement of Expendi tures  
Surveying, A i r  Photography,  

Geochemical Sampling and Geologica l  Mapping 
Lilypad 1-429; Newt 1-132, 135-163 C l s .  

Management 

Archer,  Cathro & Associa tes  (1981) Limited 

Labour 

E. Onasick (crew c h i e f )  - 26 days a t  $220/day 
H. Oiye (geo log i s t )  - 29 days a t  $162/day 
L. Lindinger  (geo log i s t )  - 49 days a t  $162/day 
J. Robertson (s tudent )  - 25 days a t  $lOl/day 
B. J enk ins  (s tudent )  - 31  days a t  $89/day 
M. Trudzik (s tudent )  - 27 days a t  $86/day 
B. Goldbeck (surveyor) - 45 days a t  $95/day 
3. Duke (s tudent )  - 1 3  days  a t  $95/day 
D. Char t e r s  ( s tudent )  - 3 days at  $86/day 
D. Eaton (geologis t )  - 4 days a t  $230/day 
D. Heberlein ( geo log i s t )  - 1 0  days at  $137/day 

C ExPenses Room and board - 262 c r e w  days, 27 days management 
personnel ,  50 days h e l i c o p t e r  crew; t o t a l - ~ 3 3 9  
mandays a t  $40/day 

He l i cop te r  - con t rac t  Hughes 500C from TNTA - 
t o t a l  172.8 hours a t  $350/hr 

He l i cop te r  f u e l  - 172.8 hours  a t  22gal Ihr  at  
$3.80/gal a t  Bow Camp 

Assaying, Chemex Labs Ltd. - 1384 geochemical 
a s s a y s  f o r  Pb. As .  Au & Ag a t  $10.40 each  

Hosford, Impey 6 Welter - 
1. Surveys 
2. A i r  photography 

Tot  a1 



Statement  I1 

Statement  o f  Expendi tures  
Bulldozer  Trenching ,  Road, Camp 6 A i r s t r i p  Cons t ruc t ion  

Trench Mapping 6 S a m p l i n ~  . 
Li lypad 1-429; N e w t  1-132, 135-163 

Management 

Archer,  Cathro 6 A s s o c i a t e s  (1981) Limited 

Labour 

M.P. P h i l l i p s  (geo log i s t )  - 3 1  112 days a t  $250/day $ 7,875.00 
J. Duke (student) - 30 days  a t  $95/day 2.850.00 
L. Lindinger  (geologist) - 6 days  at  $162/day 972.00 

Expenses 

Bulldozing - J-Nor E n t e r p r i s e s  - 464 hours  
a t  $75/hr 34,800.00 

Bulldozer  f u e l  - 464 hours  a t  6  g a l / h r  a t  
$3.70/gal 10,300.00 

He l i cop te r  support - b u l l d o z e r  r e p a i r  e tc .  - 
18.9 hours TNTA Hughes 500C a t  $350/hr C p l u s  22 g a l l h r  f u e l  a t  $3.80/hr 8,195.00 

Hel icopter  support - TNTA Hughes 500C 4.2 hour s  
a t  $350/hr p l u s  22 g a l / h r  f u e l  a t  $3.80/gal 1,821.00 

B e l l  206B casua l  r a t e s  p l u s  f u e l  1,265.00 
Trench samples - 706 samples assayed f o r  Pb, Ag, 

6 Au - Chemex Labs Ltd. a t  $13.60 each 9,601.00 

T o t a l  
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