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INTRODUCTION 

tate Coupled Resource Assessment Program i n  Nebraska 

lua te  low-temperature geothermal resources i n  the state. 

t h i s  goal we 

exis t ing data  on the  geothermal regime of Nebraska, d r i l l  about 30 shallow 

) heat' flow holes, and prepare appropriate maps t o  display the r e s u l t s  

of the first two tasks. 

Existing; Data . 
One phase of the  first task is the  compilation of bottom-hole temperatures 

and other data from about 13,000 exis t ing o i l  

! 



ROY A, 19711 Sass et .  al., 1971; and Combs and Simmons, 1973). Figure 1 

shows the heat flow values f o r  the regions surrounding Nebraska given by Combs 

and Simmys (1973), Combs and Simons (1973) distinguish the In te r ior  

vince with a heat flow of 1.4 H,F*U. (56 mw/m2) f r o  
2 Great Plains Province with a heat flow of 2.0 H.F.U. (84 mw/m ) and include 

Nebraska i n  the Southern Great Plains Province which has a regional heat flow 

the Northern 

about the same as that of the In te r ior  Lowlands. Lachenbruch and Sass (1977) 

alld Sass e t  al, (1979) 

from 1.5 H.F.U. t o  2.,5 H.F.U. (63 t o  106 mw/m ). 

the heat flow ~ ~ i r p  given by Lachenbruch and Sass (1977) 

suggest tha t  western Nebraska has a heat flow ranging 
2 Figure 2 is a reprofluction of 

and shows that the 

1.3 H.F.U. contour l i n e  approxfmately parallels the boundary between the Great 

Plains and the In te r ior  Lowlands and is additionally determined by one heat 

flow value i n  Kansas and one i n  South Dakota. Gosnold (1979) made ten heat 

flow determinations i n  Nebraska and generally confirmed 

Lachenbruch and Sass (1977). 

i n  southeastern Nebraska t h a t  is caused by a combination of high heat generation 

i n  the basement rocks and by refract ion of heat i n  the  uplifted Nemaha Ridge 

the suggestions of 

Cosnold (1979) identiffed a small heat flow anomaly 

(Figure 3). 

Swanberg and Morgan ( i n  press) show a significant heat flow anomaly that 

covers much of western Nebraska and includes parts of South Dakota, Wyoming, 

Colorado, and Kansas. 

analyses of w e l l  and spring waters and the application of the si1 

mometer (Fournier, 1973) and is outlined 

flow determinations (Gosnold, 1979) confirm the  existance of high heat fIow i n  

The anomaly is inferred on the bas i s  of geochemical 

i n  Figure 4. 

- 
western Nebraska, too few data are available’to confirm the fnferred a.nomaly - 

LS a distinct heat.€low province. 
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1 
1 The Nebraska section of the A.A.P.G. map (A.A.P.G., 1976) indicates 

era1 regions with high geot 

I n  general, the northern, weste 

est gradients. 

1 gradients within the state (Figure 5 ) .  
i 

~ 

I 
northeastern parts of the state have 

The gradient values range from 4OoC/km t o  25OC/km. 

The geothermal gradient map of South Dakota (Schoon and McGregor, 1974) 

w s  an elongate zone of gradients greater than 91°C/km that is flanked by 

e s  of gradients greater than $'C/km ,in the southern part of the state. 

Figure 6 shows the high gradient zones have a l inear trend which may extend 

into northeastern Nebraska. Seven t e r  wells i n  Bo County Nebraska penetrate 

he Dakota formation at  depths ranging from 850'(259 m) 1275' (387 m) and 

water a t  temperatures ranging from 60' F (15.5OC) t o  82'F (27.7'C) 

(Souders, 1976) The water i n  these wells has an ar tes ian head and istqumped 

e 1980 f i e l d  season so  

sed t o  optimize s i te  

een logged and the locations 

1 

i 

1 
i 
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We are continuing t o  search f o r  any ava i lab le  free holes  and have received 

permission t o  l o g  about 30 deep water wells belonging t o  Burlington Northern 

R.R. i n  Nebraska. We have a l s o  aquired three gas explorat ion holes with depths 

680 m i n  Arthur, County. These three holes  were plugged and 

r f o r  gradient measurements. Samples of d r i l l  cu t t i ngs  were 

co l lec ted  by U.N. personnel during d r i l l i n g a n d  we w i l l  make heat  flow ca lcu la t ions  

f o r  these wells. 

Discussion, 

is a composite representat ion of e x i s t i n g  da ta  relevant t o  t h e  

The zone of coincidence of the South Dakota eeothermal regime of Nebraska. 

thermal anomaly and the high gradient  areas shown on the A.A.P.G. gradient  

map f o r  eastern and northern Nebraska l i es  along the t rend of h i s t o r i c a l  

earthquakes i n  that region (Docekal, 1970)* 

zone coincides with a l i n e  connecting t h e  o f f s e t  

g rav i ty  high (Woollard and Joest ing,  1964). 

that the  l i n e  of earthquakes follows t h e  t rend  of  a former transform f a u l t  

which is still  a zone of weakness in t h e  c rus t .  The f a u l t  zone i s  present ly  

ac t ive  f o r  unknown reasons, .md it 's exis tance has promising implicat ions 

The s t r i k e  of t h e  earthquake 

segments of the  mid-continent 

Maroney et &, (1979) suggested 

f o r  the geothermal resource poten t ia l  of the  area. 

i n  the eas te rn  part of t h e  state between the l i n e  of earthquakes and the  

Missouri River are notably l i n e a r  with a dominant s t r i k e  of PI 2OoW. The 

s t r i k e  of t he  streams is parallel t o  the  l i n e  of earthquakes and there  is 

a possible  connection between the drainage patterns and unknown f a u l t s  i n  the  

basemeqt I This eastern region w i l l  be ca re fu l ly  invest igated f o r  possible  

geothermal systems along f a u l t  zones. 

Stream drainage pa t t e rns  
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I Future Studies. 

cessful correlations between gravity lows and geothermal gradient 

in ,  1978; Hodge e t .  a l e ,  1979) indicate tha 
I 
I 
I 
i of Nebraska with a contour interval of one or two mi l l i ga l s  would be a 

i n  the future. 

The locations and nature of act ive faul ts  i n  the eastern parts of  the 
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