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INTRODUCTION 

In a report dated October 30th, 1979, the wri ter  recommended 

a limited f i rs t  s tage exploration program for the Tower claims,  located 

in  the Big Salmon Lake a r e a  of Yukon, owned by  B.A .  Copper Mines Ltd. 

Earlier  exploration dat ing from the 1950's in  the  same a r e a  h a d  indicated 

t ha t  known asbestos occurrences were not of commercial value thus  the 

limited program recommended was aimed essent ia l ly  a t  invest igat ing the 

copper mineralization and  re la ted copper s ta in ing  which had  been noted 

by a prospecting team working on the property dur ing the 1979 field 

season. 

Sawyer Consultants Inc. was re ta ined to conduct the recom- 

mended in i t i a l  exploration program during the 1981 field season. The 

program was car r ied  out in  the period June 22nd, 1981 to Ju ly  15th, 1981. 

This report describes the work program completed and  i t s  resu l t s ,  and  

i s  prepared a t  the request of the President of B.A. Copper Mines Ltd. 
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SUMMARY 

A preliminary exploration program consisting of l ine cut t ing,  
geological mapping, and  geochemical soil sampling was car r ied  out on 
the Tower Claim Group, located north of Big Salmon Lake in the Whitehorse 
Mining District of Yukon, by personnel of Sawyer Consultants Inc. in  
the period June 22nd to July 15th, 1981. The geological mapping of the 
property in general  confirmed the geological picture a s  previously 
established from the published geological maps. Locally, minor copper 
mineralization, development of some non-commercial low qua l i ty  asbestos 
f ibres ,  and  some quartz  veining and silicification h a s  been mapped and  
sampled. The tenor of mineralization in general  i s  quite low although 
one chip sample across 20 metres in a l tered volcanics did  re turn an  assay  
of 2.5% copper. This occurrence i s  in an  a r ea  where ear l ie r  trenching 
had  been carr ied out and this  relatively high assay  i s  thought to be 
due,  most probably,  to extensive malachite s ta ining over the weathered 
and  exposed trench faces. A small chalcocite vein does occur in the 
a rea  but other than this sulphide mineralization i s  general ly  meager. 

On the more easter ly  pa r t  of the property a zone of silicifica- 
tion and quartz veining with associated minor sulphide mineralization 
was mapped and sampled. The surface samples aga in  returned only very 
low values.  

Geochemical soil sampling was restricted somewhat by  extensive 
a r eas  of outcrop, scree, and  swamp par t icu la r ly  in  the more westerly 
and  southerly par t s  of the claim group. On the more easter ly  pa r t s  
of the claim group limited zones of above threshold values in  copper 
and  in zinc, in  par t  coincident, were detected. These l ie  immediately 
west of and downdip from the zone of silicification and  minor sulphide 
mineralization, and a t  this stage the possibility of there being a relation- 
ship between the two cannot be ruled out. Even though the tenor of 
mineralization in the exposed a reas  i s  very low, a limited amount of 
addit ional fill-in geochemical soil sampling in this a r ea  i s  recommended 
along with some further sampling and trenching. This la t te r  supplement- 
a r y  work can probably be achieved relatively quickly and  within the 
limits of the or iginal ly  estimated budget. Positive results  from this 
limited further program would warrant  a more detailed follow-up. Other 
than these occurrences no significant mineralized zones having obvious 
economic potential have been detected and  on this  bas i s  no extensive 
fur ther  work program, beyond the limited recommendations noted above, 
i s  considered warranted.  

The cost of the program completed to date i s  in the order 
of $27,000.00, some $6,000.00 below the estimated cost. 
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LOCATION AND ACCESS 

The claims l ie  along and  to the north of the northern shore 
of the southeastern end of Big Salmon Lake and  extend from the lake 
up  the southwestern flank of Tower Peak which reaches a n  elevation of 
5672 feet near  the northern boundary of the claims. The Canol Road 
connecting Johnson's  Crossing on the Alaska Highway with the vi l lage 
of Ross River l ies  some 6 miles to the east  of the property.  The City 
of Whitehorse i s  approximately 73 a i r  miles to the southwest, and  the 
vi l lage of Ross River i s  approximately 57 a i r  miles to the northeast  of the 
claims. 

A bush road passable  to 4-wheel d r ive  vehicles connects the 
southeastern end of Big Salmon Lake and the Tower claims property with 
the Canol Road. This road was used for access to the camp s i te  dur ing 
the 1981 field season. 

The a r e a  of the claim group i s  within the boundaries of topo- 
graphic  map sheet 105F, Quiet Lake, in  the 1 :2!jO,OOO ser ies ,  however 
the topographic map in  the 1:50,000 series for th is  par t i cu la r  a r e a ,  

1 105F/6, i s  not yet published. [The claim sheet on a scale of 1" = - 2 

mile shows the topographic contours.] 

PHYSIOGRAPHY 

The property i s  located on the southwestern f lanks  of Tower 
Peak,  a prominent peak in  the a r ea .  Elevations v a r y  from about 3000 
feet along the lake shore a t  the southern boundary to 5672 feet a t  the 
summit of Tower Peak in  the northwestern pa r t  of the claim group. At 
the lower elevations around the lake vegetation consists  predominantly 
of coniferous t rees ,  spruce,  pine,  e tc . ,  but  a t  the higher elevations 
vegetation i s  limited to g rasses  and a few small scruffy spruce. The 
a r e a  i s  re la t ively  well drained by Fish Creek which flows to the eas t  
of the property and  several  small unnamed creeks dra in ing  into Big Salmon 
Lake. The higher pa r t s  of the property a r e  character ized by extensive 
scree and  boulder a reas .  

Gradients on the slopes of Tower Peak v a r y  from moderate 
to steep and  a t  higher elevations, for example those p a r t s  of the 
property lying between 14+00N and  19+00N, relief becomes locally rugged. 
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PROPERTY AND OWNERSHIP 

The property consists of 39 mineral claims named Tower 
1-24 inclusive having Grant Nos. YA23937-YA23960 inclusive,  and  Tower 
26-40 inclusive having Grant Nos. YA23962-YA23976 inclusive,  s taked under 
the Yukon Quartz Mining Act in the period J anua ry  21st to J anua ry  24th, 
1979. These claims were recorded in  the Whitehorse Mining District ,  
Yukon, on J anua ry  29th, 1979, in  the names of the s t ake r s ,  Armand 
Arsenault,  C. Cote, Jim Sheldon, B i l l  Van Fleet, and  Jeff Sheldon. The 
claims were t ransferred by B i l l  of Sale to B.A.  Copper Mines Ltd. on 
Ju ly  l l t h ,  1979. 

The claim block covers two previously exist ing claims,  Jim 
Dandy 1 and  J i m  Dandy 2, which appear  to coincide in  pa r t  with claims 
Tower 23 and  28. By r ight  of prior recording the a r ea  within the 
boundaries of the two J i m  Dandy claims i s  not a par t  of the Tower claims. 
However, we a r e  advised by the Whitehorse District Mining Recorder tha t  
the Jim Dandy claims lapsed on August 8 th ,  1981. The following table 
summarizes the pert inent claim da t a .  

Claim Grant No. 
Date 

Staked 
Date E x p i r y  

Recorded Date 

Tower 1-8 inc .  YA23937-YA23944 21/1/79 29/1/79 29/10/81 

Tower 9-16 i n c .  YA23945-YA23952 21/1/79 29/1/79 29/10/81 

Tower 17-24 inc .  YA23953-YA23960 22/1/79 29/1/79 29/10/81 

Tower 26-32 i n c .  YA23962-YA23968 23/1/79 29/1/79 29/10/81 

Tower 33-40 i n c l .  YA23969-YA23976 24/1/79 29/1/79 29/10/81 

P,11 a r e  i n  the Whitehorse Mining District,  Yukon. 

The claims a r e  shown on Yukon Claim Sheet 105F/6 on a scale 
1 of 1" = T mile. 
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PREVIOUS WORK 

Prospecting and general  exploration work has  been car r ied  
out by  a number of companies and  individuals  i n  the Big Salmon Lake 
a r e a  i n  the pas t ,  pr incipal ly  in  the period 1955 to the mid-1960's, 
however there i s  re la t ively  l i t t le  information on any  detailed work ca r r i ed  
out on the immediate a r e a  of the present Tower claims. In  addit ion,  
there a r e  records i n  the Whitehorse Mining Recorder's office of several  
other groups of claims having been staked on which no work was recorded. 

The Acme claims s taked in 1954 or  1955 were located a t  the 
headwaters of Fish Creek about one mile to the north of the north 
boundary of the present Tower claims. Mapping on these claims,  and  
on the Rex group of claims which adjoined to the west, defined belts  
of u l t rabas ic  rocks,  - gabbro,  amphibolite, and  serpen tinized peridoti te,  
- f lanking a belt of carbonate rocks which appear  to extend across 
Caribou Creek towards the Acme claims overlying rocks mapped a s  Yukon 
series.  The carbonate rocks a r e  described a s  being a magnesium carbonate 
derived from the peridoti te,  which weathers ru s ty  brown colour. Apparently 
one diamond d r i l l  hole was put down to a depth of 302 feet on the Acme 
claims in 1955, however there i s  no d r i l l  log or other descriptive da t a  
from th i s  work on file. 

The most detailed work appears  to have been done on the 
Rex group of claims by Asbestos Corporation (Exploration) Ltd. in  1955. 
This work was car r ied  out a s  a follow-up to reported occurrences of 
chrystoti le asbestos on the Acme claims which adjoin to the eas t  of the 
Rex and  on the Trout group of claims which l a y  to the west. Mapping 
done by Asbestos Corporation showed the Rex group to be under la in  by 
basic  and  u l t rabas ic  rocks and  metamorphic rocks derived from these 
int rusives  a s  a p a r t  of a west-northwest t rending belt whlch para l le l s  
the val ley of the Big Salmon River and l ies  just to the north of i t .  
Much of the rock underlying the Rex claims was described a s  a rus ty  
brown weathering magnesium carbonate derived from the peridotite. The 
only fresh peridotite outcrop in  the a r ea  i s  reported to be located one 
mile to the southwest of the Rex claims down the Caribou Valley. 
Structural ly  i t  was suggested the int rusive rocks occupy the ax i s  of a n  
ant ic l ine  and  represent a normal series derived by grav i ta t iona l  differ- 
entiat ion of a basic  magma. The resul t ing assemblage consisted of an  
overlying facies of gabbro and  gabbro diori te with an  underlying 
facies of peridotite and  dunite,  and  a minor amount of pyroxenite between 
the two. The intense serpentinization of the u l t rabas ic  rocks which was 
observed on the Tower claims, was also noted in th i s  a r ea .  These workers 
found only one narrow vein of cross f ibre asbestos in  a boulder and  
only very few other fine fibres were noted. They report tha t  the rocks 
immediately to the south and  eas t  of the Rex claims, i .e ,  in the a r e a  
of the present Tower claims, appeared to be bar ren  of good asbestos 
f ibres.  

There appears  to be no other assessment work on record in 
Whitehorse with respect to work car r ied  out on the Trout claims which 
l a y  to the west of the Rex claims but d id  not adjoin them, to the north- 
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west of the Caribou Creek. Further to the north along Caribou Creek 
work was car r ied  out on the Caribou Creek claims of lo la  Mines in 1966 
and  consisted of a g r av i ty  survey by  United Geophysical Company of 
Americ.a. This work established a strong g rav i ty  anomaly on a small 
t r i bu t a ry  of Caribou Creek to the west, on which R . B .  Galeski recommended 
dr i l l ing .  However, there i s  no record on fi le of whether o r  not any  
dr i l l ing  was ever done. 

To the east  of the northeastern corner of the present Tower 
claims work on a property consisting of the Hans 1-8, Barb 5-8, and  
Dog 1-4 claims, was car r ied  out by Cominco Ltd. in  May and  June of 
1964. This property was along the upper reaches of Fish Creek and  
probably extended a t  leas t  in  pa r t  onto the  northeastern corner of the 
present Tower claims. Work car r ied  out was essent ia l ly  a reconnaissance 
ground magnetometer survey to locate and  de ta i l  a strong ai rborne 
anomaly. The ground survey indicated five anomalies a l l  occurring along 
the contact of the ultramafic rocks with the overlying volcanics. The 
report notes tha t  asbestos mineralization observed was weak, and  fur ther  
work was not recommended a t  tha t  time. The geology mapped conformed 
essent ia l ly  to the general  picture outlined above. 

More recently,  work consisting of bulldozer trenching car r ied  
out by a local prospector in June of 1968 is on file i n  the Whitehorse 
Mining Recorder's office however th is  report gives no deta i ls  of any  
geology, o r  mineralization uncovered. 

REGIONAL GEOLOGY 

The property l ies  in  the Quiet Lake map sheet for which geo- 
logical map 7-1960 by Wheeler, Green & Roddick (1960) has  been published 
by  the Geological Survey of Canada. More recent work i n  th is  map a r ea  
by  Templeman-Kluit (1977) has  added to the ear l i e r  mapping and  revised 
the interpretations somewhat. The resul ts  of Templeman-Kluit ' s work 
have been published a s  Geological Survey of Canada Open File 486. 
Reference to th i s  Open File map shows tha t  the  Tower claims property 
can  be divided on a regional ba s i s ,  and  probably a lso on a local 
property bas i s ,  into two dist inct  terra ins .  The two represent two 
separa te  blocks separated by  a thrust  p lane,  the t race  of which t rends  
northwesterly and  divides the Tower Claim Group approximately into 
southern one-third and  northern two-thirds sections. South of the th rus t  
plane and  in  the a r e a  around Salmon Lake and  to the south,  the rocks 
a r e  pa r t  of a series of Silurian and  lower Devonian sediments of the 
Nacina facies which include recessive dark  grey to black weathering 
thin bedded and p la ty ,  calcareous and  dolomitic g raphi t i c  si l tstones,  
and  minor black s la tes  with lenses of res i s tan t  dolomitized laminated 
mudstones and  sandstones,  etc. To the north of the th rus t  plane the 
rocks a r e  pa r t  of the eugeoclinal assemblage of the Anvil-Campbell 
Allochthon and  consist of dark  weathering dark  green amphibolites, green- 
stones, and  a l tered basa l t s ,  gabbros ,  e tc . ,  a s  well a s  more basic ,  
general ly  more res i s tan t ,  brown weathering rocks including duni te ,  
peridotite, and  pyroxenite and  their  serpentinized equivalents.  

SAWYER CONSULTANTS INC. 

This report may not be reproduced in whole or in part without the written permission of Sawyer Consultants Inc. 



L E G E N D  

ANVIL-CAMPBELL ALLOCHTHONOUS ASSEMBLAGE 

CARBONIFEROUS AND PERMIAN (POSSIBLY OLDER) 
Resis tant ,  da rk  g rey  weathering, massive, dark green a p h a n i t i c  
b a s a l t  and minor  a u g i t e  porphyry - .- 
R e s i s t a n t  dun brown weather ing dun i te ,  p e r i d o t i t e  and p y r o x e n i t e  
and s e r p e n t i n i z e d  e q u i v a l e n t s  

Yel low green weather ing s e r p e n t i n i z e d  p e r i d o t i t e  and p y r o x e n i t e  

AUTOCHTHONOUS AND PARAUTOCHTHOWOUS ROCKS 
PELLY-CASSIAR PLATFORM 

UPPER DEVONIAN AND MISSISSIPPIAN 
B lack  r e c e s s i v e  weathering, w i t h  r u s t y  s t reaks,  t h i n  bedded 
b l a c k  s i l i c e o u s  s l a t e  w i t h  minor  in te rbedded  c h e r t  g r a i n  
greywacke and c h e r t  g ranu le  g r i t  

SILURIAN AWD LOWER DEVONIAN 
NACINA FACIES 

Recessive, da rk  g rey  t o  b l a c k  weather ing t h i n  bedded and p l a t y ,  
ca lcareous and d o l o m i t i c  g r a p h i t i c  s i l t s t o n e  w i t h  minor  b l a c k  
g r a p h i t i c  s l a t e  

SANDPILE GROUP 

[TI Interbedded, w h i t e  weathering, r e s i s t a n t ,  medium bedded, l i g h t  
grey, a l g a l  l a n i n a t e  and s p a r r y  dolomite, o r t h o q u a r t z i t e  and 
sandy do lomi te  

1 S i l v e r y  w h i t e  weathering, r e s i s t a n t ,  medium bedded, mediun- 
g r a i n e d  mature o r t h o q u a r t z i t e  commonly w i t h  d o l o m i t i c  cement, 
minor in te rbedded  sandy do lomi te  

SILURIAN 
Tan weathering, t h i n  bedded t o  p l a t y ,  d o l o m i t i c  s i l t s t o n e  and 
s i l t y  d o l o m i t e  

PROTEROZOIC AND/OR LOWER CAMBRIAN 
B u f f  weather ing muscovi te  b i o t i t e  s c h i s t ;  ga rne t  a i c a  q u a r t z  
s c h i s t  and micaceous q u a r t z i t e  with minor  a m p h i b o l i t e  

Regional Geology of 
Big Salmon Lake-Tower Peak Area 

Yukon 

[Part of Open File Map 486 by 
D. J .  Templeman-Kluit , 19771 

Scale: 1 inch = 4 miles 

Figure 3 



There a r e  several  mineral occurrences within the general  map 
a rea  and  one or two in the immediate a rea  of the Tower claims. These 
la t te r  essentially a r e  the asbestos showings referred to ear l ie r  which 
were the subject of serious investigation in  the 1950's and  '60 's  with 
generally negative results .  

1981 WORK PROGRAM 

Work Completed 

The work program completed includes l ine cut t ing to es tabl ish 
a control g r i d ,  geological mapping including some rock sampling, and  
geochemical soil sampling. The work was car r ied  out by  a field crew 
of one geologist and  two field ass is tants .  A senior geologist of Sawyer 
Consultants Inc. spent a limited time on the property a t  commencement 
and  completion of the field program. 

Line Cutting 

A tota l  of 4.2 kilometres of base l ine were cu t ,  chained and  
picketed, and 31.8 kilometres of g r i d  lines were chained and  flagged. 
The base l ines were oriented roughly para l le l  to the claim location l ines ,  
i.e. magnetic north-south, and  the g r id  l ines were run  a t  a spacing 
of 200 metres a t  r ight  angles to the base l ines.  Stations were flagged 
along a l l  of the picket l ines a t  60 metre intervals .  The work was car r ied  
out under contract by Ashworth Explorations Ltd. Map 1 accompanying 
this  report i s  a plan of the control g r id  covering the Tower claims. 

Geochemical Soil S a m ~ l i n ~  

The soil sampling program was intended to give a s  complete 
a coverage a s  possible over the entire g r i d ,  so tha t  wherever possible 
soil samples were collected a t  the 60 metre stations on a l l  of the g r id  
lines. However, in a number of places,  for example on the scree and  
boulder slopes and  in a r eas  of outcrop or swamp, i t  was found impossible 
to collect sui table  soil material. In fact a total  of 274 samples were 
collected into Kraft envelopes appropriately marked with l ine and  station 
number. 

The samples were taken using a mattock a t  depths of from 
8 to 12 inches. Wherever soil profiles a r e  sufficiently well developed 
B-horizon material  was collected. In swampy a r e a s  i t  was necessary 
to go much deeper, up to 18 inches perhaps,  to get good soil material 
and  in a r eas  near  extensive outcrop the soil cover i s  much thinner,  of 
the order of only a few inches. The samples were submitted to the 
laboratories of Barringer Magenta Ltd. in Calgary where they were 
analysed for total  copper, l ead ,  and zinc content. Maps 3 ,  4, and  5 
a re  plots of the values  of total  copper, lead,  and  zinc respectively in 
these soils. Values a r e  recorded in pa r t s  per million and  the overall  
values for each metal have been treated in s t anda rd  statistic.al manner 
to give threshold values.  Calculated threshold values  a r e  a s  follows: 
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Copper threshold - - 77 PPm 

Lead threshold - - 39 PPm 

Zinc threshold - - 279 ppm 

The plotted values have been contoured a t  contour in te rva l s  
corresponding to threshold (mean + 2 x s t anda rd  dev ia t ion) ,  and  a t  values  
of mean + 4 x s t anda rd  deviation,  mean + 8 x s t anda rd  deviation,  etc. 
where appropria te .  

Results 

In general  terms only the eastern half of the property 
permitted any  degree of consistent coverage. On the more westerly and  
northerly pa r t s  of the property extensive sc.ree slopes a n d  outcrop a r ea s  
rendered soil sample collection impossible. Some anomalous values  in  
copper and  in  zinc were detected but no values  above the lead threshold 
were recorded. 

Referring to Map 3 ,  the soil sampling p lan  for copper,  i t  
can  be seen tha t  there i s  a zone extending discontinuously from about 
9N to 18N between chainages  26E and  31E approximately. Three separate  
roughly north-south trending bands of higher values  occur from l ine  10N , 

to approximately 14N. These values when contoured represent the most 
consistent a r e a  of above threshold values although even the highest value 
i s  only approximately twice threshold. I n  the res t  of the property the 
only other a r e a  where several  anomalous values occur i s  on the westerly 
portion of l ine 22N above a n  extensive cliff and  ta lus  a r e a ,  and  below 
the outcrop a r e a  which forms the peak of the mountain. Along this  pa r t  
of the l ine a total  of 11 samples were above threshold however lack of 
soil cover prevented collection of any  soil material  to the south thus 
the significance of these values i s  questionable. Line 22N i s  the north 
boundary of the property. 

Reference to Map 4 ,  the soil sampling plan for l ead ,  reveals  
a fa i r ly  uniformly low concentration of lead in  the soils  with not a single 
value above the threshold value of 39 pa r t s  per million. I t  may or may 
not be significant tha t  the highest values  on the ent i re  g r i d  a n d  also 
the most consistent a r ea  of relat ively higher values ,  in the range  
general ly  of 10-15 ppm lead with a high of 23 ppm lead,  occur from lines 
12N to 16N and  from chainages  roughly 27E to 33E, i .e .  roughly coincident 
with the general  a r ea  of the higher copper values.  

Reference to Map 5,  the soil  sampling plan for zinc,  shows 
some fa i r ly  broad zones of anomalous values  in the easternmost one-third 
of the g r i d  between ION and  15N, and  from approximately 22E to 34E. 
This zone i s  thus  i n  pa r t  coincident with,  but  broader t han ,  the zone 
of anomalous copper values.  Elsewhere on the g r i d  there a r e  several  
isolated values above threshold a s  well a s  a suggestion of a possibly 
anomalous zone extending from approximately 17E to 21E on l ines 8N and  
ION, i.e. immediately southwest of the broader zone of anomalous values 
described above. We note tha t  there a r e  no anomalous zinc or lead values 
corresponding to the anomalous copper values  on the westerly pa r t  of 
l ine 22N. 
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Geological Mapping 

The geological mapping was ca r r i ed  out by  M r .  F. Yacoub, 
a geologist of Sawyer Consultants Inc. ,  in the period June 24th to Ju ly  
12th, 1981. The picket l ine g r id  was used for control in th is  work, 
t raverses  being made along a l l  of the picket l ines  and  a t  intermediate 
points a s  dictated by outcrop occurrences. Map 2 accompanying th i s  
report i s  a geological map, on a scale of 1:4000, based on th i s  work. 
In conjunction with the geological mapping, a to ta l  of 19 chip and  channel 
samples were taken in  a r ea s  of mineralization or of other geological 
significance. These samples were analysed by Barringer Magenta Limited 
and  the sample locations and  numbers a r e  plotted on the geological map. 
The a s say  resul ts  a r e  tabulated in  Table 1. Copies of the a s s a y  reports 
from Barringer Magenta Limited a r e  included a s  Appendix 1. 

Results 

The property geology of the Tower Claim Group a s  mapped 
by  M r .  Yacoub confirms essential ly the broader regional pic ture  a s  i t  
appl ies  to th is  a r ea .  

The Tower claims a r e  underlain by  two major groups of rocks,  
a s  follows: 

( a )  a n  essent ia l ly  sedimentary or metasedimentary assemblage 
of s la tes ,  sandstones, and  phyl l i t ic  rocks;  

( b )  bas ic  to ul t rabasic  volcanic and  int rusive rocks which, i n  
places,  a r e  extensively serpentinized. 

A considerable a r ea  of the property,  par t i cu la r ly  to the west and  north- 
west i s  occupied by la rge  exposed outcrop a r ea s  or a r e a s  of nea r  outcrop. 
In  the western and  southwestern pa r t s  of the property extensive boulder 
f ields and  scree slopes obscure the bedrock geology. The rocks which 
make up these boulder fields a r e  predominantly basic  volcanic types. 
The a r e a  to the ea s t  and  west of the boulder f ield i s  wet a n d  swampy 
so tha t  essent ia l ly  there a r e  no definitive outcrops in  the southern pa r t  
of the property.  In  broad terms the basic  volcanic rocks underlie the 
northern two-thirds of the property,  and  to the south of these i n  the 
more southeasterly t h i rd  the bedrock i s  composed of the metasedimentary 
uni ts .  In  a l l  probabil i ty these same metasedimentary un i t s  extend west- 
wards across the southern one-third of the property but  the extensive 
boulder fields described above, and  the general  lack of outcrop in  the 
swamps make i t  impossible to define the bedrock conditions more precisely. 

The following descriptions of the rock uni ts  a r e  supplied by 
M r .  F. Yacoub. 

The igneous rocks occurring on Tower Peak consist mainly 
of coarse,  a l t e red ,  basic volcanics together with pyroxenites and  other 
u l t rabas ic  types and  metadiorites. The pyroxenites have been par t ly  
or completely serpentinized and  some of these serpentinized u l t rabas ics  
form the more res is tant  outcrops on Tower Peak. The fresh volcanics 
a r e  massive, greenish-grey coloured, of medium to f a i r l y  coarse g ra in  
generally.  Weathered surfaces a r e  mottled and  reddish in  colour. 
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A S S A Y  
Sample B a r r i n g e r  Magenta 

No. Ag Ag Equiv .  Au Au Equiv .  Cu Cu D e s c r i p t i o n  
ppm o z l t o n  ppm oz / ton  ppm Equiv .  % 

51379 LO.l L0.003 LO.01 L0.0003 - - Chip sample ac ross  75 cms. (=29.53ins.) f rom s i l i c i f i e d  zone a t  
8L #1, 115+OON. 

51380 LO. 1 L0.003 LO.01 L0.0003 - - Channel sample ac ross  group o f  q u a r t z  v e i n s  a t  14+00N; 11+50E. 
51381 LO. 1 L0.003 LO.O1 LO. 0003 - - Chip sample ac ross  50 cms. (=19.68ins.) i n  quar t z -ca rbona te  zone a t  

18+50N; 14+20E. 
51382 LO. 1 L0.003 LO.01 L0.0003 - - Channel sample o f  7 cms. (=2.76 ins . )  q u a r t z  v e i n  s t r i k i n g  0 3 0 " ~  

v e r t i c a l ,  a t  16+00N; 10+60E. Very minor  p y r i t e .  
51383 LO. 1 L0.003 LO.01 LO. 0003 - - Channel sample across 20 cms. (=7.87 ins . )  o f  q u a r t z  v e i n  w i t h  some 

0 
p y r i t e .  Vein s t r i k e s  030 , v e r t i c a l ,  a t  16+0ON; 10+60E. 

51384 LO. 1 L0.003 LO.01 LO. 0003 - - Channel sample o f  b a r r e n  q u a r t z  v e i n  ac ross  30 cms. (=11.8 l ins . )  a t  
16+00N; lO+6OE. 

51385 LO. 1 L0.003 LO.O1 L0.0003 - - Channel sample ac ross  12 cms. (=4.72 ins . )  b a r r e n  q u a r t z  ve in ,  a t  
16+00N; 10+60E. 

51386 LO. 1 L0.003 0.13 0.004 - - Chip sample f rom h i g h l y  a l t e r e d  green w a l l r o c k  a d j a c e n t  t o  t h r e e  
q u a r t z  v e i n s  a t  16+00N; 10+60E. 

51387 LO. 1 L0.003 0.01 0.0006 - - Channel sample ac ross  17 cms. (=6.69 ins . )  w i d t h  o f  q u a r t z  v e i n  w i t h  
0 

minor  s u l p h i d e s .  Ve in  s t r i k e s  030 , v e r t i c a l ,  a t  16+00N; 10+20E. 
51 388 LO. 1 L0.003 LO.01 L0.0003 223 0.022 Chip  sample ac ross  15 m. (=49.2 f t . )  f rom zone o f  a l t e r e d  meta- 

d i o r i t e  w i t h  m a l a c h i t e  s t a i n i n g .  A t  16+00N; lO+OOE. 
51389 0.1 L0.003 LO.01 L0.0003 103 0.01 Chip  sample ac ross  10 m. (=32.81ft . )  i n  a l t e r e d ,  r u s t y  zone i n  

green v o l c a n i c s  a t  13+00N; 15+40E. 
51390 1.1 L0.032 L0.01 L0.0003 25,400 2.5 Chip  sample ac ross  20 m. (=65.62ft . )  i n  a l t e r e d  zone o f  green 

v o l c a n i c s  w i t h  m a l a c h i t e  s t a i n i n g .  A t  13+20N; 16+20E. 
51391 LO. 1 L0.003 LO.01 L0.0003 920 0.092 Chip  sample ac ross  10 m. (=32.81f t . )  o f  s e r p e n t i n i z e d  r o c k  w i t h  

l i t t l e  m a l a c h i t e .  A t  14+00N; 16+80E. 
51392 LO. 1 L0.003 LO.01 LO. 0003 186 0.0186 Chip  sample ac ross  5 m. (=16.40ft . )  o f  s e r p e n t i n z e d  r o c k  a t  13+50N; 

l6+OOE. 
51393 0.3 0.009 LO.01 LO.OG03 - - Channel sample ac ross  s e v e r a l  q u a r t z  ve ins ,  t o t a l  w i d t h  55 cms. 

(=21.65ins.) .  A t  14+25N; 35+00E. 
51394 0.5 0.015 LO.O1 L0.0003 - - Chip sample ac ross  3 m. (=9.84 f t . )  i n  a l t e r e d ,  s i l i c i f i e d  green 

v o l c a n i c s  a t  14+25N; 35+00E. 
51395 0.1 0.003 LO.01 L0.0003 - - Channel sample ac ross  s e v e r a l  q u a r t z  ve ins ,  t o t a l  w i d t h  55 cas. 

(=21.65ins.)  a t  14+20N; 35+00E. 
51396 0.1 0.003 LO.01 LO. 0003 - - Channel sample across 200 cms. (=78.74ins.) i n  q u a r t z  v e i n  w i t h  

minor  ga lena a t  14+00N; 35+20E. 
51397 0.1 0.003 L0.01 LO. 0003 - - Channel sample ac ross  170 cms. (=66.93ins.) i n  q u a r t z  ve in ,  a t  

, 

i 
L = Less than  



Other u l t r a  basic rocks include peridotite and  dunite in  which basic  
plagioclase and  olivine a r e  prominent constituents. These rocks when 
completely serpentinized a r e  l ighter greenish coloured on fresh surface 
and  brownish coloured, possibly due to high magnesium content, on 
weathered surfaces. In some a reas ,  par t icu la r ly  around the asbestos 
showings, these rocks a r e  highly fractured and  broken up. Where the 
asbestos i s  best developed serpentinization, a s  would be expected, is 
intense having completely affected most of the rocks. Two prominent 
f racture  or joint directions were noted in these more strongly fractured 
and  serpentinized rocks a t  330 Ot. with dip to the northeast;  and  a t  
085Ot. with a southerly dip. 

The contact between the volcanic/ultrabasic assemblage and  
the sedimentary assemblage to the south i s  a regional th rus t  faul t  along 
which locally intense deformation and development of medium grade  meta- 
morphic mineral assemblages was noted. 

Most of the rocks of the sedimentary or  metasedimentary 
package on the Tower claims a r e  s la tes ,  general ly  dark  coloured, and  
thin  bedded exhibiting typical  s la ty  cleavage. In places coarser grained 
rocks, probably s l a ty  siltstones or fine gra ined  dark  sandstones,  a lso 
occur, and  in one locality some development of such secondary features 
as graded bedding and  cross bedding was noted. Also along the contact 
zone in some places there appears to have been developed a tectonic 
intercalation between greenstones and sedimentary members, and in these 
zones also some of the more s la ty  rocks appear  to c a r r y  rounded inclusions 
of s l a ty  siltstone or sandstone fragments. The sedbmentsry rocks have 
a generally northerly dip varying from 14O to 70 , the lower angles 
probably more nearly representing the general  regional d ip  and  the locally 
steeper dips resulting probably from tectonic movement. 

Mineralization noted in the property a r e a  includes asbestos,  
copper, and  la te  stage quar tz  veining and  si l icif ication.  The asbestos 
occurrences occur in generally highly serpentinized dark  coloured rocks 
between l ines 12N and  13N on the Jim Dandy #1 claim. The asbesros 
occurrences appear  to be quite restricted in a rea  representing very local 
isolated development of generally poor qual i ty  fibres.  These occurrences 
a r e  considered to be of no commercial interest. 

There i s  on the upper par t  of the property an  old tractor 
road along which some trenching was done in ear l ie r  years.  Mineralization 
exposed in these trenches includes some small chalcocite veinlets in  the 
green volcanic rocks occurring to the northeast of the asbestos showings 
and  some more extensive a reas  of malachite s ta ining.  No fresh chalco- 
pyrite or other sulphide mineralization was noted. The malachite s ta ining 
is  exposed over several  metres in these bulldozer trenches. Chip samples 
Nos. 51389 to 51392 inclusive were collected from these trenches. For 
detailed descriptions and assay  results  from these samples the reader  
i s  referred to Table 1 which shows that  gold and  s i lver  values were 
generally insignificant in a l l  of the samples but a l l  of them did show 
some copper content and one of them, sample 51390, which was a chip 
sample across 20 metres of the altered green volcanics which ca r ry  
malachite s ta ining,  returned an  assay  of 25,400 ppm which i s  equivalent 

SAWYER CONSULTANTS INC. 

This report may not be reproduced in whole or in part without the written permission of Sawyer Consultants Inc. 



to 23% copper. Although this  sample was taken over a considerable width, 
the high copper value can probably be a t t r ibuted in pa r t  to the narrow 
chalcocite veinlet and  in par t  to the extensive malachite s ta in ing ,  the 
la t te r  being much more extensive than the ac tua l  chalcocite vein itself. 

In the general  a rea  14+20N, 35+00E, there i s  a fa i r ly  la rge  
zone of siliceous alteration comprised of several  s tages  of steeply west 
dipping quar tz  veins which ca r ry  weakly disseminated pyri te ,  chalco- 
pyr i te ,  and  in one location some minor galena.  The quar tz  veining and  
silicification occurs over a width of about 34 metres. Samples 51393 
to 59397 inclusive a r e  channel and  chip samples taken across these quar tz  
veins. For detailed descriptions of the samples and  resul ts  see Table 
1. In general  they returned insignificant values  in gold and  s i lver .  

In general  terms sulphide mineralization in the ultramafic 
rocks i s  absent or very minor, the asbestos showings being the only 
mineral occurrences associated with these rocks. 

DISCUSSION AND CONCLUSIONS 

No obvious a r eas  of strong mineralization having the potential 
for development into mining si tuations occur within the claim boundary 
although some copper mineralization i s  associated with the basic  volcanic 
rocks on the northern pa r t  of the property, and  one zone of silicification 
and  alteration with minor associated sulphides was mapped near  the 
eastern boundary of the property in the vicinity of 13N; 35E. 

Referring to the former a r e a ,  some bulldozer trenches have 
been excavated in th i s  a rea  in the past  and  a s  noted above a small 
veinlet of chalcocite i s  exposed in these volcanic rocks. In  the adjacent 
a r ea  fa i r ly  extensive malachite s ta ining has  been developed which, in 
our opinion, has  probably produced the single high copper a s say  detected 
amongst the several  samples taken (sample 51390). The lack of extensive 
primary copper sulphide mineralization in the a r e a ,  except for the small 
chalcocite veinlet ,  suggests that  this zone has  limited potential and  we 
f ind i t  difficult to recommend extensive fur ther  work. I t  might however 
be worthwhile to attempt to expose some fresher rock in th i s  general  
a rea  and  to c a r r y  out more detailed sampling in  the vicinity of the 
ear l ie r  sample 51390 to determine whether this mineralization may have 
more potential than i s  apparent  a t  the present time. 

The al tered and  silicified zone a t  around 13N; 35E i s  just 
east  of the a r ea  of above background zinc and  copper soil geochemical 
values,  and  i t  may be of interest that  th i s  si l icif ied zone where exposed 
has  a westerly dip.  Again, the assay  results  from the five or  so samples 
collected from this zone show only very minor gold and  s i lver  values 
although a l l  of the samples did exhibit some s i lver  content. The occur- 
rence of this zone of alteration and  of the broadly defined geochemically 
anomalous zone in zinc and  copper to the west would perhaps warrant  
a limited amount of further investigation. We would suggest tha t  in i t ia l ly  
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such fur ther  work would involve fill-in geochemical soil  sampling on 
the l ines between those a l ready sampled and  some trenching in the a r e a  
in  an  attempt to determine bedrock conditions underlying these higher 
values.  If t h i s  limited follow-up work similarly yields anomalous resul ts  
then some more extensive trenching or s t r ipping and  perhaps a limited 
amount of geophysical work, such a s  VLF-EM surveying,  might be 
warranted.  

As a l ready  mentioned the asbestos showings a r e  not considered 
to be of any  commercial value and  no fur ther  investigation of these i s  
warranted.  Similarly l i t t le  o r  no significant mineralization appears  to 
occur within the sedimentary or metasedimentary assemblage, and  no 
members of the acid  volcanic group of rocks which elsewhere in  the Quiet 
Lake map a r e a  a r e  associated with sulphide mineralization appear  to 
occur on the Tower claims property. 

Zn broad terms then no extensive fur ther  work would appear  
to be justified. A very limited amount of addi t ional  geochemical and  
prospecting work, perhaps with some hand trenching,  would serve to 
resolve the facts  in  the two zones of limited mineralization noted with 
a g rea te r  degree of cer ta inty .  This limited fur ther  work could probably 
be car r ied  out in two or three days  within the limits of the or ig ina l  
budget estimate. The program of geochemical sampling, l ine  cut t ing and  
geological mapping described above has  been completed under the 
or iginal ly  estimated budget cost. 

RECOMMENDATIONS 

Based on the foregoing descriptions of the 1981 work program 
and  i t s  resul ts  the following recommendations a r e  made. 

(1 )  No continuing la rge  scale exploration program on the Tower 
claims i s  warranted.  

Although the mineralization associated with basic  volcanic 
rocks in  the a r ea  of the old t ractor  road on the northern 
pa r t  of the property i s  probably of very limited extent and  
unlikely to be developed into a n  economically viable  mining 
s i tuat ion,  some further detailed sampling and  a n  attempt to 
expose fresher rock could be car r ied  out. I t  would serve 
to verify the potential of this mineralization with grea te r  
cer ta inty .  

(3)  A limited amount of fill-in geochemical sampling on inter- 
mediate l ines 9N, 11N, 13N, 15N, and  17N, i.e. between 
previously sampled l ines,  from 22E eastwards  to 36E, would 
serve to amplify the geochemical da t a  in  the a r e a  of above 
background zinc/copper values which, a s  we have noted ear l i e r  
l ie  to the west, i.e. downdip, from the a l tered and  si l icif ied 
zone i n  which minor sulphide mineralization was observed. 
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In conjunction with this  addit ional sampling, some attempts 
to reach bedrock by hand pit t ing should be made to determine 
the nature  of the bedrock below these anomalous geochemical 
values.  

( 4 )  If the results  of this  fill-in geochemical sampling a r e  positive 
some more extensive investigation of these zones would be 
warranted probably involving addit ional trenching and/or 
some geophysical work. 

(5)  We have noted ear l ier  that  only one l ine ,  22N, was sampled 
west of Baseline 1. To the south of th i s  l ine  there i s  l i t t le  
or no soil cover in the a r ea  of extensive cliffs and  outcrops 
and  the property boundary l ies immediately north of the line. 
However several  of the values in copper along line 22N between 
0+00E and  Baseline 1 a re  above threshold, and  while this  
may simply be a reflection of local very thin soil  cover and/or 
due to hydromorphous effects along the small creek in this 
vic ini ty ,  i t  would be useful to sample one or  two addit ional 
l ines ,  s ay  a t  23N and  24N, to attempt to back up or otherwise 
c la r i fy  the significance of the above threshold values in 
copper on l ine 22N. This addit ional sampling would only 
be warranted if a crew was going to be in the a r ea  to ca r ry  
out the other recommendations. The work is not considered 
of sufficiently high priori ty to justify a separate  t r i p  and  
mobilization of personnel to the a rea  itself. 

Respectfully submitted, 

SAWYER CONSULTANTS INC. 
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CERTIFICATE 

I ,  Fayz F. Yacoub, DO HEREBY DECLARE: 

nationa 

Holland 

That I 

That I am a gradua te  in  Geology and Chemistry of Assuit University, 

Egypt (B.Sc. 1967), and Mining Exploration Geology of the Inter- 

1 Ins t i tu te  for Aerial Survey and  Earth Sciences ( I .T.C.) ,  

( Diploma 1978 1. 

have practised within the geological profession for the pas t  

seven years .  

That the information, opinions and  recommendations in the a t tached 

report a r e  based on personal observations made dur ing mapping 

of the Tower claims in  the period June 24th to Ju ly  12th, 1981. 

That I own no interest  in  the shares  or sec.urities of B.A. Copper 

Mines Ltd. or the subject property,  nor do I expec-t to receive any  

such interest .  

Fayz F. Yacoub 

Dated a t  Vancouver, British Columbia, th i s  3rd d a y  of September, 1981. 
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CERT IFlCATE 

I ,  T.E. Gregory Hawkins, DO HEREBY CERTIFY: 

That I am a Consulting Geologist, of Sawyer Consultants Inc . ,  

with business offices a t  1201 - 675 West Hastings St.,  Vancouver, 

British Columbia, V6B 1N2. 

That I am a gradua te  in geology of The University of Alberta, 

Edmonton ( B .  Sc. 1973), and  of McGill University, Montreal (M. Sc.. 

1979). 

That I have practised within the geological profession for the 

past  twelve years .  

That I am a Fellow of the Geological Association of Canada.  

That the information and  opinions contained in  the a t tached report 

a r e  based on personal observations made on the Tower claims 

property on June 23rd, 1981, and in  the period Ju ly  11th-12th, 

1981, and  on general  review and discussion of the resul ts  of the 

work program with Messrs. F.F. Yacoub, and  J.B.P. Sawyer, of 

Sawyer Consultants Inc. 

That I own no interest  in  the shares  or securit ies of B.A. Copper 

Mines Ltd. or the subject property, nor do I expect to receive 

any  interest .  

ha s reg Hawkins, F.G.A.C. 

Dated a t  Vancouver, British Columbia, th is  3rd day  of September, 1981. 
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CERTIFICATE 

I ,  J.B.P. Sawyer, DO HEREBY CERTIFY: 

That I am a consulting geologist with business office a t  1201 - 
675 West Hastings St., Vancouver, B.C., V6B 1N2, and  President 
of Sawyer Consultants Inc. 

That I am a graduate  in geology of Manchester University (B.Sc. 
- 1953) and  of the University of Western Ontario (M.Sc. - 1957). 

That I am a Registered Professional Engineer (geological)  in the 
Association of Professional Engineers of the Province of British 
Columbia, and  a Registered Chartered Engineer with the Council 
of Engineering Professions, London. 

That I am a Fellow of the Geological Association of Canada, a 
Member of the Canadian Insti tute of Mining & Metallurgy, a Fellow 
of the Geological Society of London, and  Fellow of the Institution 
of Mining & Metallurgy, London. 

That I have practised my profession a s  a geologist for the past  
twenty-six years.  

That the information, opinions and  recommendations in  the attached 
report a r e  based on personal planning of the work program, and  
interpretation of the geological and  geochemical d a t a ,  on personal 
knowledge of the Tower claims a rea  gained from work on the 
property in 1979, and  on general  knowledge of the geology of the 
Quiet Lake map area  gained from field work over a period of seven 
or eight years.  I was not personally on the property during 
the 1981 work program but have reviewed the da t a  collected by 
Messrs. T.G. Hawkins and F.F. Yacoub, both geologists of Sawyer 
Consultants Inc. ,  and  have discussed the resul ts  with them in 
detail .  

That I own no interest nor do I expect to receive any  interest  
in the Tower claims or in the shares  or securit ies of B.A. Copper 
Mines Ltd. 

a t  Vancouver, British Columbia, th is  3rd day  of September, 1981. 
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Whitehorse Mining District ,  Assessment Work 
Files - several  other work report forms on 
claim groups in  the Salmon Lake--Tower Peak 
a r e a ,  including the Gnu 1-4, Ju l ian  No. 1 ,  
Dody No. 2, and  Acme claims. There a r e  
no descriptive reports with most of these 
forms. 

SAWYER CONSULTANTS INC. 

This report may not be reproduced in whole or in part without the written permission of Sawyer Consultants Inc. 
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September loth, 1981 

B. A. Copper Mines Ltd., 
P.O. Box 1252, 
Delta, B.C. V4M 3T3 

in account with Sawyer Consultants Znc.. 

STATEMENT 

Invoice dated June 30th, 1981 

Invoice dated August 17th. 1981 

Invoice dated September loth, 1981 

Total Costs re  Tower Claims 

B.A. Copper Cheque #56, June 1st. 1981 

B. A. Copper Cheque #62,. August l7th, 1981 

B.A. Copper Cheque #68, August 18th, 1981 

Balance owing to B.A. Copper Mines Ltd. 
as  per our cheque enclostd 

Suite 1201, The Royal Bank Bldg., 675 M. Hastings St., Vancouver, B.C. V6B 1W2 Phone: ' (W)  669-6363 



- 5 
SAWYER CONSULTANTS INC. 

June 30th, 1981 

B.A. Copper Mines Ltd., 
P.O. Box 1252, 
Delta, B.C. V4M 3T3 

in account with Sawyer Consultants Inc. 

To Professional Services. 

Re: Initial Exploration Program, Tower Claims, 
Whitehorse Mining Division, Yukon. 

Period to June 30th. 1981. 
J.B.P. Sawyer, P.Eng. 

2 days @ $350.00/day 
6 hours @ $55.00/hour 

T.G. Hawkins, Geologist 
3 days @ $300.00/day 

F. Yacoub , Geologist 
9 days @ $175.00/day 

Sub Total 

Disbursements : 

A i r  fares YVR-YXY return 
4 men @ $369. SO 
J.B.P. Sawyer, 

split 50% of $369.50 

Expenses - J.B.P. Sawyer, as  per attached 
T.G. Hawkins, a s  per attached 

Food Fair, Whitehorse 

Ashworth Explorations Ltd. - sub contract 
Line cutting - partial 

20 km. C $130.00/km. $2,600.00 
2 km. @ $185.00/km. 370.00 

Soil sampling - partial 
5 km. C $82.00/km. 410.00 

3,380.00 

55 25 1. Farquharson - office assistance 

B.C. Telephone Co. - long distance calls 
as  per attached copy of billing 

Total Disbursements 
10% on Disbursements 

$7,001.06 
Total Due to June 30th. 1981 

Suite 1201. The Royr l8mk Wi. 675 W. Hrtirqs SDoat. Vamamw, B.C. V68 IN2 Ph6n: (604) 



August 17th, 1981 

B.A. Copper Mines Ltd., 
P.O. Box 1252, 
Delta, B.C. V4M 3T3 

in  account with Sawyer Consultants Inc. 

To Professional Services. 

Re: Initial Exploration Program, Tower Claims, 
Whitehorse Mining District, Yukon. 

Period July 1st-3lst, 1981. 

J.B.P. Sawyer, P.Eng. 
Office hours to July 30th, 1981 

12 hours C $&.00/hour 

T. Greg Hawkins, F.G.A.C. 
2 field days July 11th-12th, 1981 

2 days C $300.00/day 

Fayz F. Yacoub, Geologist 
13 field days July 1st-13th, 1981 
1 office day July 16th, 1981 

days @ $175.00/day 

Sub Total 

Disbursements as per attached 

10% on Disbursements 

Total Invoice 

Balance on Hand June W h ,  1981 

BALANCE OWING 

Suite l2Ul. The Royal Bank BuiWina, 675 W. Hastings Street, Vaacoww, B.C. V-1 N2 
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September loth, 1981 
B.A. Copper Mines Ltd., 
P.O. Box 1252, 
Delta, B.C. V4M 3T3 

in account with Sawyer Consultants Inc. 

To Professional Services. 

Re: Initial Exploration Program, Tower Claims, 
Whitehorse Mining District, Yukon. 

Period: August 1st to September loth, 1981. 

J.B.P. Sawyer, P.Eng. 
7 days @ $350.00/day 

Fayz F. Yacoub, Geologist 
2 days @ $175.00/day 

Sub total 

Disbursements : 

C.L. Cory, drafting 

K. D. H. Holdings Ltd. , printing 
Invoice 26/8/81 
Invoice 28/8/81 

J. Farquharson, office assistance 

B.C. Telephone Co., long distance tolls 
Aug. 11/81 billing $15.95 
Aug. 25/81 - 2 calls to Whitehorse 12.95 

3Zm'f.J 
Canadian Imperial Bank of Commerce, 

cheque certifying charges 

Totemcolour, f i l m  processing 

In-office copying 

Total Disbursements 

10% on Disbursements ($780.90) 
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