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Dear Mr. Tennant: 

I have been r e f e r r e d to you by Mr. John Morganti who i s i n charge 
of the Howard's Pass Project. Last summer we v i s i t e d the Howard's 
Pass area and made some geothermal measurements i n a few boreholes 
on the Anniv claims. Our geothermal studies group i s interested 
i n making t e r r e s t r i a l heat flow measurements i n the Yukon T e r r i t o r y 
as part of m u l t i d i s c i p l i n a r y study of the Canadian C o r d i l l e r a . 

We w i l l be returning to the Yukon t h i s August to attempt further 
geothermal measurements and wonder i f you might be d r i l l i n g any 
boreholes on the Ruby Creek property near A t l i n which might be 
suit a b l e f o r our purposes. I enclose a plea f o r boreholes desc r i b 
ing the type of d r i l l h o l e s we are looking f o r and the nature of our 
measurements. We already have several measurements down to 2000 or 
more feet i n the Surprise Lake B a t h o l i t h and thus are p a r t i c u l a r l y 
interested i n any holes which might be o f f the b a t h o l i t h . 

Should any s u i t a b l e boreholes be a v a i l a b l e we would be interested 
i n arranging a logging t r i p into the s i t e . Thank you f o r your help. 

Yours t r u l y , 

Marg© Burgess, 
B i v i s i o n of Seismology 
and Geothermal Studies. 
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A PLEA FOR BOREHOLES 

The measurement and study of T e r r e s t r i a l Heat Flow has been going on at 

the Earth Physics Branch since 1962, when a small group was set up as part of 

the Canadian Contribution to the I n t e r n a t i o n a l Upper Mantle P r o j e c t . 

T e r r e s t r i a l Heat Flow i s the steady l o s s of heat from the Earth by 

conduction, and does not include the more spectacular l o s s e s by geyser and 

v o l c a n i c a c t i v i t y . The rate of l o s s i s very small, the average being about 

59 mWm , but over-the whole surface of the globe t h i s amounts to about 30 

m i l l i o n MWatts. Volcanic a c t i v i t y puts out beat i n enormous q u a n t i t i e s i n 

a few small areas, but the annual average energy output i s only about 1/3 to 

1/2% of the steady l o s s , which i t s e l f i s i n s i g n i f i c a n t compared with annual 

gains and l o s s e s of s o l a r energy. 

Measurement of T e r r e s t r i a l Heat Flow i s done i n two p a r t s . F i r s t , a 

temperature-depth p r o f i l e i s obtained by measurement w i t h i n a borehole. Second, 

thermal c o n d u c t i v i t y of samples, preferably core, from the same borehole i s 

measured i n the laboratory. The temperature gradient and thermal c o n d u c t i v i t i e s 

are then m u l t i p l i e d to give the heat flow. Since the heat flow i s so small, 

temperature measurement must be very precise, and the normal equipment w i l l 

measure to one hundredth of a degree C., or about one f i f t i e t h of a degree F. 

Results obtained so f a r are r e l a t e d to the main s t r u c t u r a l features within 

Canada. On the s h i e l d heat flow i s generally low, between 34 and 54 mWm ; 

i n the c o r d i l l e r a the heat flow i s high, about 84 mWm , and i n the p l a i n s and 

the Appalachian area intermediate values are found. I t i s not yet known fo r 

c e r t a i n how wide an area i s represented by any one borehole measurement, but 

i t i s suspected that large v a r i a t i o n s can occur i n a few miles, p a r t i c u l a r l y 

i n complex mining areas. Local disturbances due to topographic r e l i e f , ground 
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water movement, and h o r i z o n t a l conductivity contrasts are also severe i n the 

mountainous areas. 

A few holes have been d r i l l e d s p e c i a l l y f o r heat flow measurement, but 

t h i s programme has now been stopped by the a u s t e r i t y e f f o r t . We have always 

r e l i e d on holes d r i l l e d for other purposes to supplement our programme, but 

now we r e l y on these holes e n t i r e l y . We would appreciate hearing about any 

hole that might be s u i t a b l e f o r our purposes. In order to be s u i t a b l e , holes 

should generally conform to the following g u i d e l i n e s : 

1. Holes should be at l e a s t 700 f t . deep i f d r i l l e d from the surface, but 

can be 500 feet or more i f d r i l l e d i n a mine; 

2. Holes should preferably be v e r t i c a l , but i n c l i n e d holes can be used i f 

they are at l e a s t 60° below the h o r i z o n t a l ; 

3. Surface casing should be l e f t i n place, so that the holes do not become 

plugged. Our equipment i s very l i g h t , and we cannot remove obstructions. 

Return to e q u i l i b r i u m temperature can take up to two years a f t e r d r i l l i n g , 

so that the hole should remain a v a i l a b l e f o r t h i s period. 

4. Samples of the rock penetrated should be a v a i l a b l e ; preferably core and 

from the same hole. U n s p l i t core samples of about 4 inches every 2 5 feet 

would provide the most p r e c i s e measurements. Such samples are cut into 

d i s c s f o r c o n d u c t i v i t y measurement and the d i s c s can be returned a f t e r 

measurement i f necessary. S p l i t core can be used but e i t h e r has to be 

d r i l l e d out to obtain a c y l i n d e r of a smaller s i z e or must be crushed. 

D r i l l - c u t t i n g s can also be used. Samples should be t y p i c a l of the large 

u n i t s penetrated and not of t h i n u n t y p i c a l u n i t s . 
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5. Disturbing f a c t o r s such as f a u l t i n g , water movement, severe topographic 

r e l i e f often make a hole unsuitable, but i t i s d i f f i c u l t to be s p e c i f i c 

about these f a c t o r s . 

If your company has any holes that might be s u i t a b l e f o r our measurements, 

and which we would be allowed to use, we would be very g r a t e f u l i f you could l e t 

us know. Our address i s : 

D i v i s i o n of Seismology, 

Earth Physics Branch, 

Energy, Mines & Resources Canada, 

Ottawa KlA 0Y3 
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