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The known geothermal resources i n  the eastern U.S. are asociated with:  
(1 1 deep sedimentary basins with normal temperature gradients, (2) warm 

s p r i  ngs , (3)  radiogenic grant tes covered by 1 ow thermal conducti v i  ty sedi - 
mentary rocks. Areas w i th  a moderately th i ck  sedimentary sequence under1 a i  n 

by radiogenic g ran i te  have great po ten t ia l  f o r  ho t  dry rock geothermal appl ica- 
t i o n  i n  the eastern U.S., whereas hydrothermal geothermal resources are 
associated with permeable s t ra t ig raph ic  layers i n  the deep sedimentary basins. 
Several areas i n  New York have been i dent i  f i ed through previous invest igat ions 
with the Los Alamos National Laboratory and New York State Energy Research 
Development Author i ty  (NYSERDA) and are deemed t o  have good potent ia l .  I n  
order t o  provide data t o  determine the geothermal character o f  t h i s  area, an 
in tegrated analysis o f  heat flow, bottom-hol e temperatures (BHT) , temperature 

gradients, geochemical i ndi cators and g rav i t y  has been adapted. Detai 1 ed 
temperature -gradient  analysis ind icates t h a t  higher than normal geothermal 
gradients e x i s t  i n  New York; consistent patterns o f  h igh temperature gradients 
fo r  areas near Cayuga Lake, East Aurora and Elmira were i d e n t i f i e d  by using 

bottom-hol e temperatures. I n i t i a l  resu l t s  suggested t h a t  the regional  and 
l o c a l  var ia t ions  i n  temperature gradients were re la ted  t o  v e r t i c a l  and l a t e r a l  
conduct iv i ty  changes and t o  l oca l  changes i n  heat f low due t o  heat generation 
i n  g r a n i t i c  p l u t o n s  i n  t h e  basement; t h i s  p r e l i m i n a r y  conc lus ion  was 
consis tent  w i th  the i n te rp re ta t i on  o f  heat f low on the A t l a n t i c  coastal p l a i n  
by Costain. Due t o  the r e l a t i v e l y  simple geology, New York State provides an 
idea l  l oca t i on  f o r  the analysis o f  heat f low va r ia t i on  and re la t i onsh ip  of 
t h i  s v a r i a t i o n  t o  basement 1 i tho1 ogy. 

I n  March 1982 NYSERDA, i n  cooperation w i t h  the Department o f  Energy, 
completed d r i l l i n g  o f  a geothermal t e s t  wel l  i n  Auburn, New York. This s i t e  

1 s 1 ocated w i t h i n  an area o f  anomalously high geothermal gradients determined 
from mean annual surface temperature and BHT. This w e l l  in tersected marble i n  
the Precambrian basement a t  5100 f e e t  and y ie lded a bottom-hole temperature o f  
5loC a t  5260 f e e t  about 12 hours a f t e r  cessation o f  d r i l l i n g .  Hydrologic 
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t e s t i n g  showed s ign i f i can t  f lows o f  water a t  greater than 5OoC from 4750 f e e t  
i n  the Theresa Formation, a Cambrian dolomi t i c  sandstone. Geophysical we1 1 
l o g s  suggest t h a t  wa te r  f l o w  i s  f rom f r a c t u r e  p e r m e a b i l i t y  i n  t h i s  
s t r a t i g r a p h i c  l a y e r .  The a n a l y s i s  o f  thermal c o n d u c t i v i t y ,  d e t a i l e d  
temperature gradients , and permeabil i'ty suggest t h a t  the elevated BHT- derived 
geothermal gradients i n  t h i s  area are caused by hydrothermal c i  r c u l  a t i  on a1 ong 
fractures i n  the s t ra t i g raph ic  section. 

S im i la r  r e s u l t s  are ind icated i n  other areas o f  the state; elevated 
gradients are often associated with observable f a u l t s  and topographic 1 inear  
features derived from i n t e r p r e t a t i o n  o f  LANDSAT imagery. I n  l i g h t  o f  t h i s  new 
data, the associat ion o f  h igh geothermal gradients and regions under la in by 
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radiogenic grani tes may be masked by s t ruc tu ra l  e f f e c t s  i n  the s t ra t i g raph ic  
layers. Many geothermal gradient anomalies i n  the Appalachian basin may be a 
r e s u l t  of hydrothermal c i r c u l a t i o n  along f a u l t s  and f ractures and no t  e n t i r e l y  

the r e s u l t  o f  conductive heat f low adjacent t o  rad ioact ive granites. 




