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INVESTIGATIONS OF LOW-TEMPERATURE 
GEOTHERMAL POTENTIAL I N  NEW YORK STATE 

Dennis S. Hodge, Robert De Rito, 
Kenneth Hi f iker ,  Paul Morgan, and 

Chandler A. Swanberg 

ABSTRACT 

The A s s o c i a t i o n  o f  American Petro leum 
Geologists (AAPG) temperature gradient map and 
p u b l i s h e d  heat  f l o w  da ta  i n d i c a t e  a p o s s i b l e  
po ten t i a l  f o r  a geothermal resource i n  western and 
cent ra l  New York State, A new analysis o f  bottom- 
hole 'temperature data for New York State conf i rms 
the  existence o f  three p o s i t i v e  gradient anoma- 
l i e s :  t h e  East  Aurora, Cayuga, and E l m i r a  
anomalies, w i th  gradients as h igh  as 32"C/Cm, 
36'C/km, and 36"C/km, respect ively,  Ground waters 
from two o f  these anomalies a re  enriched i n  s i l i c a  
r e l a t i v e  t o  surrounding areas. Heat Slows based 
on s i l i c a  geothermometfry are 50-70 mWm"-2 f o r  the  
anomal ies and 41.4 mWmW2 for border ing regjonal  
f l u x .  A cor e l  a t  i on between Bouguer g r a v i t y  
anomalies and the. temperature gradient map sugn 
gests t h a t  the geothermfil anomalies may occur 
above rad ioac t ive  gran i tes  i n  the  basement. 

I, INTRODUCTION 
Inspect ion o f  t h e  on o f  Amerd 

temper a t  r the  US [AAPG-US Geologjc 
reveals he most Drominent anomalies i n  the  eastzern -!US are near 
Cayuga Lake York, Temperature gradients 
36"C/km were estimated from corrected bottom-hol e temperatures from o i l  and 

gas boreholes. Because these two areas are located near la rge  populat ion 



centers, considerable po ten t i a l  e x i s t s  f o r  use o f  geothermal energy, and an 

evaluat ion o f  subsurface temperatures, heat f low, and the  causes o f  t h e  

anomalies has been undertaken. 

The study focused on (1) pre l im inary  geochemical sampling o f  t he  two 
possible resource areas, (2) analys is  o f  g r a v i t y  data t o  determine the  subsur- 
face d i s t r i b u t i o n s  o f  mass, and (3 )  acqu is i t i on  o f  a more complete se t  o f  
bottom-hole temperature data f o r  New York State. 

The on ly  published heat f l o w  data f o r  cen t ra l  and western New York i s  t he  

work o f  Diment e t  a1 . (1972) . As shown i n  Fig. 1, heat f l ow  values f o r  t h ree  

areas near Bu f fa lo  are 50 mW/m , and values f o r  th ree  l o c a l i t i e s  southwest o f  

Syracuse are i n  the  range o f  60 t o  70 mWm". These values are s i g n i f i c a n t l y  

2 

Fig. 1. 
Geologic map o f  New York State showing t h a t  Cambrian through Devonian sedi- 
ments cover the  area studied i n  t h i s  repor t .  Heat f l o w  data are from Diment, 
Urban, and Revetta (1972). 
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above the  norm f o r  the eastern US, although Oiment and others quest ion the  

r e l i a b i l i t y  o f  some o f  the  data. The values ind icate,  however, t h a t  anoma- 
l o u s l y  h igh  f l u x  may e x i s t  i n  r e s t r i c t e d  areas i n  the region. 

I I . REGIONAL GEOLOGY 
The cent ra l  and western' por t ions  o f  New York State are character ized by 

r e l a t i v e l y  simple geologic s t ructure.  Cambrian- through Devonian shales and 
limestones d i p  gen t l y  t o  the south. The thickness o f  t h i s  sedimentary 

sequence ranges from 1000 m a t  the  shore o f  Lake Ontar io (Fig. 1) t o  over 

3200 m i n  some areas t o  the  south. Precambrian c r y s t a l l i n e  basement rocks 
under l ie  the  Paleozoic sediments. Although the  Paleozoic sect ion contains 

some evaporites, most o f  it i s  shales and sandstones. The veneer o f  g l a c i a l  

debr is  t h a t  covers most o f  the  area may be as t h i c k  as 200 m i n  some val leys.  

111. TEMPERATURE GRADIENTS 

The temperature gradient map prepared by the  AAPG (1976) f o r  the  geo- 

thermal survey o f  North America made use o f  bottom-hole temperatures from 
approximately 125 we l ls  i n  New York State. Bottom-hole temperatures have been 

compiled f o r  837 add i t iona l  we l ls  (Appendix A), and t h e  gradients from the  
cent ra l  and western por t ions  o f  New York State have been reevaluated. Surface 

temperatures f o r  the  gradient ca lcu la t ions  were, estimated from mean annual 
temperatures compiled by the National Oceanic Atmospheric dmi n i  s t  r a t i o n  

(NOM) f o r  73 recording s ta t ions  i n  the  State (Fig. 2). Sea l e v e l  tempera- 
tu res  were ca lcu lated using a lapse r a t e  o f  9.8"C/km 
second-order t rend surface was f i t t e d  t o  the  r e s u l t s  

I surface corrected t o  borehole c o l l a r  e leva t i on  was then 

surface temperature a t  each we l l  locat ion.  
The l a t e r a l  v a r i a t i o n  i n  geothermal gradients ca l cu l  

temperatures i s  shown on contour maps. A computer c 
Kansas Geological Survey (Sampson, 1975) was used f o r  
data sets were selected and g r i d  systems were e s t a b l i  
procedure. 

I 

I I n  the first phase gr idding, a searc-h proced 
* bors t h a t  ' a r e  c loses t  t o  the  data po in t  being c 

surface i s  then f i t t e d  t o  these fou r  po ints  and the  cent ra l  data point .  The 
n e i g h b o r i n g  p o i n t s  a r e  ass igne t a t  i s t i c a l  w e i g h t i n g  f a c t o r  
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Fig.  2. 
Locations o f  surface temperature recording stat ions i n  New York State.  

Fig.  3. 
Second-order t r e n d  surface o f  surface temperature reduced t o  sea l e v e l .  
Temperatures i n  O C .  
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i nve rse l y  propor t ional  t o  the distance from the  one being evaluated. The 

constant o f  the  f i t t e d  regression i s  adjusted so t h a t  the  plane passes through 
the  data po in t  under consideration. This process i s  repeated f o r  a l l  po in ts  
and the  c o e f f i c i e n t s  o f  the  t rend surface are saved. 

The second phase o f  g r idd ing  f i nds  the  four  data po in ts  t h a t  are nearest 

t o  a node i n  a predetermined g r i d  matr ix.  The coordinates o f  the  node are  
subs t i tu ted  i n t o  the  t rend surface equation ca lcu lated f o r  the  four  neighbor- 

i n g  points.  The e f f e c t  i s  t h a t  o f  p ro jec t i ng  the  slopes t o  the  node. An 
inverse-distance weighting procedure i s  again appl ied t o  the  slope pro jec t ions  

a t  the  node, and the  value there  i s  estimated by a weighted average. If an 
actual  data po in t  i s  on o r  very near a g r i d  in te rsec t ion ,  the  o r i g i n a l  value 

f o r  i t  i s  used f o r  the  value a t  the  node. 
The g r i d  mat r ix  was then smoothed t o  reduce undesired noise t h a t  may be 

present i n  the  system. Smoothing was done using weighted ar i thmet ic  averaging 
o f  adjacent gradient values i n  the g r i d  matrix.' The weighted smoothing proce- 
dure m u l t i p l i e d  each center po in t  by a fac to r  o f  two and averaged the  r e s u l t  
with the g r i d  nodes i n  the adjacent two rows and columns o f  the  matrix. Each 
adjacent g r i d  value was assigned a weighting f a c t o r  equal t o  the  square of t he  

inverse o f  i t s  d istance from the  g r i d  node being smoothed. Therefore, t he  
more d i s t a n t  loca t ions  i n  the  ma t r i x  cont r ibuted less  t o  the  smoothed point .  

The smoothing operat ion was performed f o r  each node i n  the  matrix. A t  t h i s  
stage o f  the  procedure, randomly scat tered data have been replaced by a regu- 

l a r l y  spaced g r i d  matr ix.  Simple l i n e a r  i n t e r p o l a t i o n  was used t o  determine 

the  po in t  a t  which a contour l i n e  in te rsec ts  the  s ide o f  a g r i d  c e l l .  A 
ser ies  o f  such in te rsec t ions  def ines a contour l i n e  path, and a se t  o f  

p l o t t i n g  i n s t r u c t i o n s  was then developed and subsequently run on a CalComp 

model 925/936 p l o t t i n g  system. ~ 

The above procedure was appl ied t o  789 w e l l s  deeper than 500 m i n  western 

and cen t ra l  New york (Fig. 4) and the  r e s u l t i n g  in format ion was contoured 
(Fig. 5). The geothermal gradients were ca lcu lated as the  quot ients  of the  
bottom-hole temperatures minus the  estimated surface -temperature d iv ided by  
the  we1 1 depth . The bottom-hol e temperatures were not corrected f o r  d r i  11 i n g  

disturbances. The ca lcu lated geothermal gradients i n  the  data set  ranged from 

10.64"C/km t o  41,85"C/km. The gradients i n  the  computer generated g r i d  ma t r i x  

are i n  the  range o f  13.32"C/km t o  35.4"C/km, and the  ar i thmet ic  smoothing 
process performed on the g r i d  a l t e red  the  range t o  15.67"C/km t o  30.94"C/km. 

5 
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Fig. 4. 
Location o f  we1 1 s w i t h  recorded bottom-hole temperatures. 

Three prominent anomalies are evident i n  the  map: one a t  East Aurora 

(27"C/km), a second east o f  Rochester (30"C/km), and a t h i r d  between Elmira 
and Binghamton (3O0C/km). 

Our f i e l d  work (see Table I )  and studies by Evans and Coleman (1974) and 
Dowdle and Cobb (1974) document the  need f o r  a procedure t h a t  cor rec ts  

bottom-hole temperature measurements f o r  the  thermal e f f e c t s  o f  d r i l l  i n g  

Contoured temperature gradients f o r  we i ls  deeper than 500 rn assuming no d r i l l -  
i n g  disturbance correct ion.  
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TABLE I 

TEMPERATURES MEASURED I N  WELL 14324, AUGUST 1, 1979 

Time, A.M. Temperature, "C 

3:30 
9:oo 
9: 10 
9: 20 
9: 30 
9:40 
9: 50 
1o:oo 
10: 10 

22.0 
26.5 
28.0 
32.5 
39.9 
40.6 
34.6 
34.4 
33.8 

Time,A.fl. 

10:20 
10:30 
10:40 
10: 50 
11:oo 
11:lO 
11:20 
11:30 

Temperature, "C 

33.5 
34.7 
34.7 
34.9 
35.7 
35.9 
36.1 
36.0 

d r i l l i n g .  The measured bottom-ho e temperatures may be s i g n i f i c a n t  y lower 

than the  undisturbed equ i l i b r i um temperatures i n  the  host rock i f  the  tempera- 
t u r e  o f  the  d r i l l i n g  medium ' ( f l u id  o r  a i r )  i s  lower than the  -- i n  s i t u  values. 

Our inves t iga t ions  o f  d r i l l i n g  disturbances i n  the  o i l  and gas we l ls  i n  
New York State have not been completed. Consequently, a cor rec t ion  was devel- 

oped from the  1971 study by the  AAPG, and the  technique was used t o  cor rec t  
the  bottom-hole temperatures herein discussed. The cor rec t ion  increased tem- 

peratures i n  boreholes t h a t  are deeper than 75 m, where the  cor rec t ion  is O O C .  

A t  a depth o f  1830 m, f o r  example, the corrected temperatures are 12.5OC 
higher than the bottom-hole values that  were measured s h o r t l y  a f t e r  d r i l l i n g  
was terminated. 

F igure 6 i s  a contour map o f  the  gradients t h a t  were ca lcu lated using 
"corrected" bottom-hole temperatures i n  a l l  837 o i l  and gas wells. The gra- 

d ien ts  i n  the  data set  ranged from 15.5Z0C/km t o  47.28OC/km0 Gradient values 
i n  the  computed g r i d  ma t r i x  ranged from 21.27OC/km t o  39.09"C/km, and a r i t h -  

met ic g r i d  smoothing a l te red  the range t o  22.31°C/km t o  37.57"C/km. From 
comparisons w i t h  Fig. 5, i t  i s  evident t h a t  the magnitudes o f  the  anomalies 

are increased when the  modif ied AAPG cor rec t ion  i s  applied. Another prominent 

fea ture  o f  the  corrected gradient map i s  the  shor t  l a t e r a l  increase i n  t h e  
temperature gradients t rend ing  north-south near Bu f fa lo  (Fig. 6) . Inasmuch as 

some o f  the  shal low we l ls  (2.500 m) i n  t h i s  area have anomalously h igh recorded 

temperatures, these elevated gradients probably r e f l e c t  nonconductive tempera- 
tu res  o f  r e l a t i v e l y  shaHow ground-water c i r c u F a t i m  systems +n the  under ly ing 

rocks . 
To obta in  a map o f  "conductiveN corrected gradients, data f o r  we l ls  

shal lower than 500 m were neglected and the  remaining 789 cont ro l  po in ts  were 

-- 
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Fig. 6. 
Contoured temperature gradients f o r  a l l  we l l s  assuming d r i l l i n g  disturbance 
co r rec t i on  s i m i l a r  t o  cor rec t ion  used f o r  the  AAPG geothermal gradient map. 

contoured. The r e s u l t i n g  map i s  shown i n  Fig. 7. The range o f  geothermal 

i n  the  data se t  f o r  t h i s  f i g u r e  i s  from 15.5Z0C/km t o  47.28"C/km. I n  the  
computed g r i d  m a t r i x ,  va lues  f o r  g r a d i e n t s  ranged f r o m  21.48"C/km t o  

38.85"C/km. The grid-smoothing process reduced the  range o f  values t o  

22.58"C/km t o  36.63"C/km. The contoured gradients f o r  t he  East Aurora, 
Cayuga, and Elmira anomalies are 32, 36, and 36"C/km, respec t ive ly  (Fig. 7). 

Fig. 7. 
Contoured temperature gradients f o r  a1 1 we1 1 s deeper than 500 m assuming 
d r i l l i n g  disturbance cor rec t ion  as i n  Fig. 6. 



Figure 8 shows a perspect ive diagram o f  the  elevated temperatures h i g h l i g h t i n g  

the  r e l a t i v e  magnitude o f  the  gradients. These gradients are considered 

maxima because the  t r u e  gradients probably are between the  corrected (Fig. 7) 
and uncorrected (Fig. 5) values. 

F igure 9 i s  a gradient map t h a t  i s  based on data f o r  640 we l l s  t h a t  are 
deeper than 750 m. The gradients i n  the  data set  are i n  the  range 21.28"C/km 
t o  45.06"C/kme G r i d d i n g  c r e a t e d  g r a d i e n t s  i n  t h e  range 22.96"C/km t o  
38.3Z°C/km, and smoothing o f  the  g r ids  a l t e red  the  range t o  23.71°C/km t o  
36.06"C/kme The Elmira and Cayuga anomalies are evident i n  t h i s  map, bu t  the  

East Aurora anomaly has been el iminated. F igure 9 a lso shows a s ing le  
low-gradient zone i n  the  v i c i n i t y  o f  East Aurora, whereas Fig, 7 shows two 

regions w i t h  lower gradients i n  t h i s  area, 

Comparisons o f  the  revised temperature gradient map (Fig. 7 )  and the  AAPG 

gradient  map reveal t h a t  both show a p o s i t i v e  anomaly near East Aurora. The 

gradients  here are greater than 32"C/km. Although both maps show a p o s i t i v e  
anomaly near Cayuga Lake, the  new map i s  s i g n i f i c a n t l y  d i f f e r e n t  i n  the  sense 
t h a t  the  zone o f  h ighest gradients (>36'C/km) p l o t s  f u r t h e r  t o  the  west i n  an 

area between Rochester and Penn Yan. The new map a lso  d i f f e r s  from the  AAPG 
map i n  t h a t  a p o s i t i v e  anomaly between Binghamton and Elmira has been separ- 
ated from the Cayuga anomaly, and the  gradients i n  the  region are greater  than 

36"C/km. Our analys is  o f  the bottom-hole temperature data from western and 

ERST RURORR RNOnRLY 

J2.0 tc/nn, 

IS' SO* 

SO' 

Fig. 8. 
P e r s p e c t i v e  d iagram o f  tempera ture  g r a d i e n t s  i n  Mew York S t a t e  showing 
r e l a t i v e  magnitude o f  the  anomalies. 
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Fig. 9. 
Contoured temperature gradients f o r  we l l s  deeper than 750 m. A d r i l l i n g  
disturbance cor rec t ion  has been applied. The East Aurora anomaly disappears 
because shallow data i s  not included. 

cent ra l  New York, therefore,  confirms the  v a l i d i t y  o f  t he  high-gradient anom- 
a l i e s  shown on the  AAPG map, bu t  i t  b e t t e r  def ines the  p o s i t i o n  o f  t he  Cayuga 

anomal y. 

I V .  DETAILED GEOTHERMAL GRADIENTS 

Re1 i a b l e  geothermal resource assessments requ i re  determinations o f  equi- 

1 ib r ium thermal gradients i n  undisturbed underground openings ( d r i l l  holes, 
tunnels, etc.). The conductive heat f low q normal t o  the  ea r th ' s  surface i s  

ca lcu la ted  from the  basic r e l a t i o n  

where K i s  thermal conduct iv i t y  o f  the  l oca l  rock u n i t s  and dT/dz i s  t he  
v e r t i c a l  geothermal gradient. I n  s tud ies i n  sedimentary basins, i t  i s  impor- 

t a n t  t o  show t h a t  t he  heat f l ow  i s  v e r t i c a l l y  uniform and t h a t  there  i s  a 
sympathetic r e l a t i o n  between K and dT/dz; f o r  example, t he  h ighest  geothermal 

gradients should e x i s t  i n  layers  t h a t  have the  lowest conduct iv i t y .  Such 
analyses are important i n  geothermal studies i n  New York and Pennsylvania 

because the  geothermal gradients w i t h i n  a borehole t h a t  penetrates d i f f e r e n t  

10 



sediments should r e f l e c t  the  cont ras t ing  conduct iv i t ies  o f  each l i t h o l o g i c  

u n i t  . 
Equi l ib r ium temperatures were measured i n  a number o f  wel ls  t h a t  were 

d r i l l e d  f o r  purposes o f  ex t rac t i ng  gas. Locations f o r  the  measured we l ls  are 

l i s t e d  i n  Table 11, as are bottom-hole temperatures, average gradients, and 
the  gradients above and below prominent formation boundaries i n  the  holes. 
The gradients f o r  the  i n t e r v a l s  above and below the  ind ica ted  contacts were 
estimated from l i n e a r  por t ions o f  the  temperature-depth p r o f i l e s  f o r  t he  
holes. The temperature data and the temperature p r o f i l e s  f o r  the  we l ls  are 

l i s t e d  and p l o t t e d  i n  Appendix B. 
The temperature-depth logs f o r  the  we l ls  southwest o f  the East Aurora 

anomaly (13000, 14269, 14270) show i d e n t i c a l  gradients throughout the  same 
s t r a t i g r a p h i c  depth i n t e r v a l  (see f o r  example, Fig. 10, Table 11, and Appendix 

B.). A change i n  the  slopes o f  the  p r o f i l e s  occurs a t  depths t h a t  correspond 
t o  the  top o f  the  Onondaga formation. I n  the sediments above the  Onondaga, 
the  gradient  i s  about 36"C/km. Below t h i s  u n i t  the  average geothermal 

gradient  decreases t o  about lG°C/km. When the average surface temperatures 
are subtracted from the  bottom-hole temperatures f o r  we l ls  13000, 14269, and 
14270, the average gradients are ca lcu lated t o  be 25.7, 23.6, and 20. "C/km, 
respect ive ly .  These gradients agree w i t h  those on the  map i n  Fig. 7. 

Well 14324 i s  near the  edge o f  the East Aurora anomaly. The r e l a t i v e l y  

l i n e a r  por t ions  o f  the  temperature p r o f i l e  f o r  the  hole suggest t h a t  t he  

TABLE I 1  

DATA ON WELLS LOGGED I N  JULY, AUGUST, OR SEPTEMBER, 1979 

Average 
surface Average Gradient above Gradient below 

Bottom-hole Well depth temp,, Gsadient Onondaga Ls Onondaga Ls 
Well No. Latitude Longitude Temp., "C meters "C c/km 'C/km " C / h  

42" 52' 25" 76" 40' 21" 27.69 
13000 42" 37' 49" 79" 00' 23" 24.86 
14269 42" 39' 29" 78" 55' 29" 22.45 
14270 42" 38' 45' 78' 56' 09" 22.9 
14310 42" 03' 34" 79" 18' 28" 38.9 
14324 42" 43' 53" 78O 37' 25" 28.7 
14365 42" 04' 47" 79" 21' 13" 38.9 
14-17-2 42" 47' 57" 71" 21' 45- 18.72 
14423 42" 45' 45" 78' 40' 10" 22.57 

573.0 
618.0 
566.9 
686.1 
1310.6 
640.1 
1249.7 
4263 
548.6 

9.48 31.78' 
8.9 25.7 
9.1 23.6 
9.2 20.09 
8.29 23.36 
7.84 32.6 
8.59 24.26 
6.73 28.09 
8.269 26.067 

39.95 
35.01 17.72 
31.55 16.85 
33i71 
27.36 
38.87 
18.93 
23.75 
37.45 

. _. 

14.50 
16.84 
19.94 
5.9 
22.57 
17.70 

'Average gradient d i rect ly  follows bottom-hole temperature i n  Queenston Shale and the calculated surface temperature. 
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wel l  was close t o  thenll, 

r i  um when measurements were ma. 

The c a l c u l a t e d  g r a d i e n t  above t h e  

Onondaga i s  38,87"C/km and t h a t  f o r  
the  u n i t s  below i s  19.94"C/km. The 
average geothermal gradient  f o r  t h e  
hole i s  32.6"C/km, a value c lose t o  
t h a t  shown f o r  t h e  area i n  t h e  
contour map i n  Fig. 6. 

The temperature p r o f i l e s  f o r  the  

we l ls  i n  the  southwest sect ion o f  

New York State e x h i b i t  s i m i l a r  v a r i -  

a t ions i n  geothermal gradients. The 

d i s t i n c t  change i n  the  slope o f  t h e  
p r o f i l e s  occurs a t  a greater  depth 
i n  we l ls  14310 and 14365 than i t  

does i n  the  East Aurora wel ls.  The 
g r a d i e n t  i n  t h e  upper s e c t i o n  o f  
14310 i s  27.4"C/km, and the  lower 

sect ion has a gradient o f  16.8"C/km. 

L ike  the  p r o f i l e s  f o r  the  we l ls  near East Aurora, the  s t ra t i g raph ic  l o c a t i o n  

of the  change o f  slope corresponds t o  the top o f  the Onondaga limestone. 

The r e l a t i v e l y  higher gradients i n  the  shallower par ts  o f  the  above- 
discussed wel ls  occur i n  sections o f  Devonian shale. These data suggest t h a t  

these shales have a low conduct iv i t y  and the corresponding gradient i s  high. 

Thermal d isequ i l ib r ium and/or disturbances i n  a d r i l l  hole can be caused 

by water c i r cu la t i on ,  thermal e f f e c t s  o f  d r i l l i n g ,  natura l  gas expulsion, and 
chemical reactions. Some o f  our temperature measurements were made i n  we l ls  

t h a t  were not  cased t o  t o t a l  depth, so water c i r c u l a t i o n  may have occurred 
near the bottoms o f  these holes. I n  we l ls  13738 and 14172 apparent water c i r -  

c u l a t i o n  caused a depression i n  the  measured geothermal gradients. I n  we l l  

14172 the  temperatures were logged w i t h i n  minutes o f  the  t ime t h a t  stored gas 
was released from the  hole. When gas was released, the  ambient pressure 
dropped from 40 ps i  t o  0 ps i  i n  about ,5 minutes o f  expulsion. Because gas 
cools r a p i d l y  dur ing expansion and release t o  the  surface, the  measured 
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temperatures i n  t h i s  wel l  may be lower than the undisturbed ambient values and 
may not  i nd i ca te  the  equ i l i b r i um geothermal gradients. 

Most o f  the  gas wel ls  i n  New York State are d r i l l e d  w i t h  a i r  percussion 

.rigs, and the t rans ien t  thermal e f f e c t s  o f  a i r  percussion d r i l l i n g  a re  no t  

accurate ly  known f o r  t h i s  study area.* To evaluate t h i s  e f f e c t  and estimate a 

co r rec t i on  f o r  bottom-hole temperatures, measurements were made i n  one we l l  
f o r  a per iod o f  several hours a f t e r  d r i l l i n g  was terminated. The r e s u l t s  show 
t h a t  t he  bottom-hole temperature increased from 22.0"C t o  36°C over 8.0 hours 
(Table I). This i so la ted  experiment precludes quan t i t a t i ve  evaluat ion o f  the  
e f f e c t  o f  d r i l l i n g ,  bu t  the time-dependent change o f  the  bottom-hole tempera- 
t u r e  i s  consistent w i t h  resu l t s  reported by other authors ( f o r  example, 

Middleton 1974) . 
V. THERMAL CONDUCTIVITY OF SEDIMENTS I N  NEW YORK 

- 

The l a t e r a l  and v e r t i c a l  va r ia t i ons  o f  conduct iv i t y  must be known i f  

bottom-hole and other  temperature data are t o  be u t i l i z e d  t o  produce de ta i l ed  

heat f l ow  and subsurface temperature maps. Thus s t ruc tu re  contour maps of t h e  
Lower Devonian Onondaga Limestone, the  Upper Ordovician Queenston Shale, and 

the  Precambrian basement were prepared. 
Data were taken from Kre id le r  e t  a1 . (1972), K re id le r  (1975), and 

d r i l l e r s '  logs obtained from the  New York State Geological Survey. To he lp  

a l l e v i a t e  "edge effect'' problems, data were obtained f o r  those counties i n  
nor thern Pennsylvania t h a t  border New York (Commonwealth o f  Pennsylvania, 

1960-1978). Gr idding o f  the data was done using a spec ia l l y  adapted t rans-  
verse mercator p ro jec t i on  FORTRAN program. The data, except those taken 
d i r e c t l y  from Kre id le r ' s  (1975) map o f  deep disposal wells, are l i s t e d  i n  
Appendix C. 

The Onondaga Limestone i s  o f  p a r t i c u l a r  i n t e r e s t  because i t  appears t o  

mark a d i s t i n c t  change of subsurface geothermal gradients. Add i t iona l l y ,  t he  
Onondaga i s  ove r la in  by several hundred meters o f  Upper Devonian b lack shales 
(Richard, 1975). This sharp contrast  i n  l i t h o l o g y  i s  usua l ly  noted i n  d r i l l e r  
logs and so i t  provides an exce l len t  s t ra t i g raph ic  marker. Two hundred t h i r t y  
data po in ts  o f  sub-sea-level depths o f  t he  Onondaga (Appendix C) were machine- 

contoured using the  Surface I1  Graphics System (Sampson, 1975) (Fig. 11). A 

*Bottom-hole temperatures are normally measured about 4-12 hours a f t e r  d r i l l -  
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sixth-order t rend surface polynomial was a1 so formulated. The r e s u l t s  permi t  
reasonably accurate p red ic t i on  o f  t he  depth t o  t h e  Onondaga a t  any a r b i t r a r y  
l o c a t i o n  w i t h i n  western and cent ra l  New York State. 

The Queenston Shale i s  a lso  o f  considerable i n t e r e s t  t o  the  na tura l  gas 

indus t ry  of New York, and, as a resu l t ,  it i s  f requent ly  noted i n  d r i l l i n g  
logs; i t s  d i s t i n c t i v e  red co lo ra t i on  makes accurate i d e n t i f i c a t i o n  probable. 
The la rge  number o f  depth cont ro l  po in ts  (190) and the  f a c t  t h a t  t he  Queenston 
i s  i n  the  middle o f  t he  sedimentary sect ion (Fisher, 1977) makes i t  a good 
second choice f o r  a marker horizon (Fig. 12). 

Basement s t ruc tu re  a1 so must be known f o r  re1 i a b l e  i n t e r p r e t a t i o n  o f  heat 
f low and other geophysical studies. I n  addi t ion,  determinations of thickness 
o f  sediments above a postulated abnormal source o f  heat i n  the  basement a re  

essent ia l  f o r  est imat ion o f  the  subsurface temperatures. Inasmuch as some 

h igh  geothermal gradients i n  New York State co r re la te  with areas of anoma- 

l o u s l y  low Bouguer g rav i ty ,  it i s  necessary t o  determiae whether the  g r a v i t y  
anomalies are due t o  l a t e r a l  compositional v a r i a t i o n  (and perhaps t ru ly  
re la ted  t o  heat flow), o r  whether these g r a v i t y  anomalies can be a t t r i b u t e d  t o  
basement topography. Accurate determination o f  basement s t ruc tu re  requi res 
adequate contro l .  Because sedimentary cover thickens markedly t o  the  south i n  
New York State (Fisher, 1977); a t  l e a s t  50% o f  a l l  con t ro l  we l l s  are located 
w i t h i n  50 km of the  shore of Lake Ontario. Therefore, con t ro l  was judged 

Fig. 11. 
Depth below sea l e v e l  t o  the  top  o f  t he  Onondaga Formation. Devonian black 
shales occur above t h i s  contact. 
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Fig. 12. 
Depth below sea leve l  t o  the  top  o f  the  Ordovician Queenston Formation. 

i n s u f f i c i e n t  f o r  d i r e c t  contouring. Instead, a t h i  rd-order t rend surface map 

was prepared using Surface I 1  (Fig. 13). Fortunately, s t ra t i g raph ic  cont ro l  

i n  the  northern and cent ra l  par ts  o f  the Cayuga anomaly was s u f f i c i e n t  t o  

a1 low study o f  basement topographic t rend surface residuals. 

Fig. 13. 
Depth below sea leve l  t o  the  basement. 
t rend surface. 

Data are approximated by a th i rd -order  
i 
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The s t ruc tu re  contour map o f  the basement (Fig. 13) shows a gradual 
deepening from about 600 m below sea leve l  i n  the  extreme northwest t o  about 
4000 m below sea leve l  near Binghamton i n  the southeasten p a r t  of the  map. 
Control i s  ra ther  poor and the mathematical t rend surface contour l i n e s  begin 

t o  show an i n f l e c t i o n  t h a t  i s  u n j u s t i f i e d  by the data j u s t  west o f  the  long i -  
tude f o r  Jamestown. 

I n  Fig. 11 the  Onondaga Limestone i s  shown t o  d i p  gradual ly  t o  the  south; 
the  e leva t ion  o f  the  upper contact  changes from about 155 m above sea leve l  a t  
the  outcrop i n  the nor th  t o  about 770 m below sea l e v e l  i n  the  south. Figure 

12 shows a s i m i l a r  t rend for  t h e  Queenston Shale, which i s  about 325 m lower 
i n  the  s t ra t i g raph ic  column. Control i s  very good f o r  the  Onondaga and, 
checks o f  we l l  data against the  map show excel lent  cor re la t ion .  

Spot checks o f  o r i g i n a l  wel l  data around the northern and nor th-centra l  

par ts  o f  the  Cayuga anomaly i nd i ca te  no v a r i a t i o n  greater than 40 m from the  

known basement e leva t ion  (Fig. 13) f o r  the mathematical t rend surface calcu- 
l a t e d  over an area a t  l e a s t  twice as wide as the  anomaly i t s e l f .  There i s  no 
reason a t  the present t ime t o  be l ieve t h a t  basement topography bears any re la -  
t i o n  t o  the g r a v i t y  low i n  t h i s  region (see below). It i s  much more reason- 
able t o  conclude t h a t  a l a t e r a l  compositional eontrast  i n  the  Precambrian i s  
responsible. 

Detai 1 ed temperature 1 ogs f o r  several we1 1 s show excel 1 ent  agreement 
between predicted depth t o  the  Onondaga Limestone and the  depth t o  a prominent 

change of temperature gradient. This change always occurs as an abrupt 
decrease from a higher gradient t o  a lower gradient as depth increases; t h i s  

impl ies an abrupt increase i n  conduct iv i t y  below the Upper Devonian Marcel lus 

Shale-Onondaga Limestone con tac t .  Joyner (1960) a1 so no ted  c o n t r a s t i n g  

gradients i n  the "Marcellus type" Upper Devonian Shales and the  Onondaga Lime- 

stone i n  West V i rg in ia  and Pennsylvania and i n f e r r e d  t h a t  they were re la ted  t o  
the  thermal conduc t i v i t i es  o f  the sediments. Our data and t h a t  o f  Joyner sug- 
gest t h a t  the  l i t h o l o g i c  u n i t s  i n  New York State can be separated i n t o  
d i s t i n c t  conduct iv i t y  u n i t s  (see Table 111). The s t ruc tu ra l  contour maps o f  

the  basement, Onondaga, and Queenston horizons there fore  a1 1 ow a three- 
dimensional . representat ion o f  the conduct iv i t y  v a r i a t i o n  throughout the  State. 
This conduct iv i t y  va r ia t i on  could be combined w i th  bottom-hole temperatures t o  

produce a map o f  heat flow. The heat f low and conduct iv i t y  maps could then be 
used t o  p red ic t  subsurface temperatures throughout the  region. 
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TABLE I11 

THERMAL CONDUCTIVITIES OF SAMPLES FROM WELLS I N  NEW YORK, 
PENNSYLVANIA, AND WEST V I R G I N I A  

No. Average Conductivity Range o f  Conductivity 
Category Samples a t  3OoC in W/"C m i n  W / O C  m 

Quartzose Sandstones 7 
Impure Sandstones 5 
Sandy Sandstones 3 
Shales 5 
Limestones 3 
Calcareous Shales 2 

4.40 
2.67 
1.98 
1.41 
2.58 
1.89 

3.35 - 5.23 
1.88 - 3.35 
1.61 - 2.21 
1.26 - 1.51 
2.23 - 2.91 
1.76 - 2.05 . 

Adapted from Joyner (1960, Table, p. 1232). 

V I .  GEOCHEMISTRY 
Samples o f  ground water from the  Cayuga and East Aurora anomalies and 

adjacent areas were co l lec ted  and analyzed t o  determine i f  there was chemical 

evidence f o r  l oca l  hydrothermal a c t i v i t y .  The analyses were performed by 

standard procedures and resu l t s  are l i s t e d  i n  Appendix D. 

Q u a l i t a t i v e  and q u a n t i t a t i v e  geothermometry (Si02, NaKCa, and NaKCaMg 
geothermometers) was appl ied t o  the  analyses and the  r e s u l t s  were compared t o  
the  geophysical in te rpre ta t ions .  None of the samples showed c lea r  evidence o f  

having or ig ina ted  w i t h i n  an ac t i ve  hydrothermal system. More encouraging 

resu l ts ,  however, were obtained by using the s i l i ca -heat  f low method o f  Swan- 
berg and Morgan (1979). 

The s i l i c a  geothermometer i s  based on the temperature dependence o f  
quartz s o l u b i l i t y  i n  water. The procedure can be used t o  estimate the  l a s t  
temperature o f  water-rock equ i l i b r i um (Fournier and Rowe, 1966; Fournier e t  
al., 1974) and t o  estimate regional  heat f low (Swanberg and Morgan, 1979). The 

f o l  1 owing equations can be used t o  convert ground-water s i  1 i ca content (ppm) 
t o  geotemperature and heat flow. 

- 273.15 1913 T Si02 = 
5.205 - loglo Si02 

and 

T Si02 = .67q + 13.2 , (3) 

where T S iOe  i s  the  s i l i c a  geotemperature i n  "C and q i s  heat f l ow  i n  mW/m". 
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Figure 14 i s  a histogram of heat f l o w  values obtained by applying t h e  
s i l i c a  method. The mean regional f l u x  predic ted f o r  t he  study area i s  41.4 
mWm'2, a value t h a t  i s  t e c t o n i c a l l y  reasonable and consistent w i t h  the  values 
obtained by t r a d i t i o n a l  heat f l ow  techniques (Diment e t  a1 . , 1972) . Further, 
an attempt was made t o  i s o l a t e  the  higher s i l i ca -hea t  f l o w  values t o  determine 
if t h e i r  areal d i s t r i b u t i o n  would del ineate the  Cayuga and East Aurora 

anomalies in '  a manner s i m i l a r  t o  the  g r a v i t y  and bottom-hole temperature data. 
Figure 15 shows the  areal d i s t r i b u t i o n  o f  the  higher s i l i ca -hea t  f l ow  values 

0 4 5  mWm-') and the  r e s t  o f  t he  data set. Th is  approach appears t o  work 

4L4 ? 16.7 m W m'' - 

20  40 60 80 

Fig. 14. 
Frequency histogram o f  heat f l ow  values determined using s i 1  i c a  geothermometry. 

0 

Fig. 15. 
Map s,,owing heat f low values determined using s i l i c a  geothermometry. 
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reasonably wel l  f o r  the Cayuga anomaly. The higher values p l o t  along a l i n e  

t rend ing  northeast-southwest through an area which includes the  Cayuga anomaly 
as defined by the  bottom-hole teniperature data (Fig. 6) ,  the  g r a v i t y  data 

(Fig. 16), and the  prev ious ly  publ ished temperature gradient map o f  North 

America (AAPG, 1976). 
The s i l i c a  technique i s  on ly  p a r t i a l l y  successful f o r  the  East Aurora 

anomaly. As shown i n  Fig. 15, the higher heat f low values tend t o  c l u s t e r  i n  
several d i sc re te  groups i n  an area t h a t  includes the  East Aurora anomaly, but  
the  pa t te rn  i s  d i f f e r e n t  from those impl ied by the  g r a v i t y  and bottom-hole 

temperature data (Figs. 7 and 16). Par t  o f  t h i s  d i f fe rence probably r e s u l t s  

from the  nature o f  the  ground waters ava i lab le  f o r  study. A t  the  Cayuga anom- 
a l y ,  t h e  samples were c o l l e c t e d  f rom w e l l s  t h a t  pene t ra ted  t h e  o l d e r  

sediments, so they may represent "o ld"  meteoric waters t h a t  have c i r cu la ted  i n  
the  sedimentary sect ion f o r  a per iod o f  t ime long enough t o  permit  chemical 
equ i l i b r i um w i th  the  host rock. Such equ i l ib r ium i s  a fundamental requirement 
o f  chemical geothermometry. On the  other hand, some o f  the  samples from the  
East Aurora area were from we l ls  t h a t  penetrated g l a c i a l  t i l l s  i n  topographic 
lows. Such waters may r e f l e c t  "new" meteoric waters t h a t  have not had s u f f i -  
c i e n t  t ime i n  the  ground t o  achieve chemical equi l ibr ium. From the  s i l i c a  
data, both geothermal areas have heat f lows i n  the  range 50-70 mWm-*. 

Fig. 16. 
Bouguer g r a v i t y  map o f  cen t ra l  and western New York State ( a f t e r  Revetta and 
Diment, 1971) . 
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VII. BOUGUER GRAVITY OF CENTRAL AND WESTERN NEW YORK 

The Bouguer g r a v i t y  map o f  cen t ra l  and western New York (Fig. 16) was 
l a r g e l y  taken from the  Bouguer map of New York State (Revetta and Diment, 

1971). The Bouguer anomaly f i e l d  i s  character ized by two d i s t i n c t  zones t h a t  
are separated by a north-south t rending h igh g r a v i t y  gradient area t h a t  i s  

west o f  Rochester and extends as f a r  south as Arcade, New York. This h igh 
gradient zone coincides w i th  the Clarendon-Linden f a u l t  zone (Diment e t  a1 . , 
1972). The Bouguer anomaly f i e l d  i n  the  western pa r t  o f  the area shows d i s -  
t i n c t  p o s i t i v e  and negative closed anomal i e s  and a prominent negat ive anomaly 

near East Aurora ( the  East Aurora anomaly). 
I n  the  eastern p a r t  o f  the map area the  anomalies are much more subdued, 

w i th  few p o s i t i v e  anomalies. A low-amplitude negative anomaly occurs about 20 

km east o f  Rochester. This r e l a t i v e  low s t r i k e s  north-south and becomes a 

l a rge  negative anomaly over Lake Ontario. This negative anomaly ( the Cayuga 
anomaly) coincides w i th  a d i s t i n c t  temperature gradient anomaly shown i n  Fig. 
6. The Bouguer anomaly on the  southeast corner o f  Fig. 16 decreases t o  -76 
mgals i n  the area where depth t o  bedrock exceeds 3700 m. A p o s i t i v e  tem- 

perature gradient anomaly coincides with t h i s  Bouguer negative anomaly. 

Because undeformed, near-hori zontal sedimentary rocks are found t o  depths 
greater than 1080 m, most o f  the  changes i n  the  Bouguer f i e l d  r e f l e c t  dens i ty  

d i f ferences i n  the Precambrian basement. S i m i l a r  basement rocks crop out  i n  

southern Ontario, and the  Bouguer g r a v i t y  i n  t h i s  p a r t  o f  Canada shows a 
strong co r re la t i on  w i th  Precambrian geology. B r i e f l y ,  the  Bouguer anomalies 
over g r a n i t i c  rocks are t y p i c a l l y  negative, and those over gabbroic igneous 
rocks are s t rong ly  pos i t i ve .  These p lu ton ic  u n i t s  are bordered by metamorphic 
rocks. Using the  geologic re la t i ons  as a general guide, the  negative anomaly 
over East Aurora i s  a t t r i b u t e d  t o  a g r a n i t i c  p lu ton  t h a t  i s  near the  top  o f  

the  Precambrian basement. For a densi ty  contrast  o f  -0.09 gm/cm and assuming 

a two-dimensional approximation, a densi ty  contrast  as t h i c k  as 5 km may 
expla in  the  East Aurora low (Fig. 17). The Cayuga negative anomaly a lso  may 

be due t o  a g r a n i t i c  p lu ton i n  the  basement. The g r a v i t y  low here i s  not  as 

d i s t i n c t  as t h a t  near East Aurora. 
There are d i s t i n c t  cor re la t ions  between the temperature gradient and 

g r a v i t y  maps (Figs. 7 and 16). The East Aurora negative g r a v i t y  anomaly coin- 

cides s p a t i a l l y  w i th  a p o s i t i v e  temperature gradient anomaly. The p o s i t i v e  

Cayuga temperature gradient anomaly t rends i n  a north-south d i r e c t i o n  and a lso  

3 
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Fig. 17. 
Pro f  i 1 e and computed g r a v i t y  model over the  East Aurora temperature gradient  
anomal y. 

cor re la tes  with a Bouguer g r a v i t y  low. The cor re la t ions  between the  Bouguer 

g r a v i t y  map and the  temperature gradient map suggest t h a t  the  thermal anoma- 
l i e s  may be due t o  rad ioac t ive  heat from Precambrian g r a n i t i c  rocks i n  the  
basement. Low geothermal gradients occur with low g r a v i t y  values i n  the  south- 
eastern po r t i on  of the  map. Par t  o f  t h i s  r e l a t i v e  Bouguer low (@ -70 mgal) 
could be due t o  low dens i t ies  o f  the under ly ing t h i c k  sediments. 

VIII. CONCLUSIONS 
Bottom-hole temperatures i n  a major p a r t  o f  New York State have been ana- 

lyzed t o  produce two contour maps: (1) one o f  minimum estimated geothermal 

gradients, and (2) one o f  gradients based on temperatures' corrected f o r  t he  
f i r s t - o r d e r  e f f e c t s  o f  d r i l l i n g  disturbances ( a f t e r  AAPG, 1971). The general 
features o f  the  two contour maps are s imi la r ,  but  the magnitudes o f  the  gradi-  
ent  anomalies are s i g n i f i c a n t l y  d i f f e r e n t .  On the  new map produced us ing t h e  
corrected temperatures, there are d i s t i n c t  anomalies near East Aurora, Cayuga 
Lake, and Elmira. Maximum temperature gradients f o r  these anomalies a re  
32"C/km, 36"C/km, and 36"C/km, respect ively.  

Equ i l ib r ium temperature measurements i n  a number o f  wel ls  i nd i ca te  
the  t h i c k  Devonian black shales i n  New York are a low conduct iv i t y  layer  

has temperature gradients i n  the range 32" t o  40"C/km. The gradients are 

t h a t  
t h a t  

owe r 
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i n  the  underlying sediments. The de ta i l ed  s t r u c t u r a l  contour maps presented 
here in may be used t o  estimate thermal conduc t i v i t i es  o f  t h e  sedimentary rocks 

and thus subsurface temperatures i n  the  region. 
There i s  a remarkable c o r r e l a t i o n  between the  spacial d i s t r i b u t i o n  of t he  

high-temperature gradient anomalies and negative Bouguer g r a v i t y  anomalies. 
Comparison o f  t he  temperature gradient and g r a v i t y  maps suggests t h a t  t he  same 
subsurface bodies exp la in  heat f l o w  and Bouguer anomalies. A few basement 
samples and examinations of the  g r a v i t y  f i e l d  i n  exposed areas o f  t he  Precam- 
b r i a n  sh ie ld  i n  Canada s t rong ly  suggest t h a t  t he  negative g r a v i t y  anomalies 

are due t o  g r a n i t i c  rocks i n  the  basement. Inasmuch as g r a n i t i c  rocks o f t e n  
conta in  more uranium, thorium, and potassium than mafic un i t s ,  t he  anomalous 
temperature gradients may occur i n  sediments t h a t  over lay r e l a t i v e l y  h igh 
rad ioac t ive  grani tes i n  the  basement. 

The pre l im inary  r e s u l t s  i nd i ca te  t h a t  New York State has temperature 

gradients t h a t  are as high as any o f  those observed elsewhere i n  t h e  eastern 
United States. Therefore, f u t u r e  analyses may de f ine  the  magnitude and extent  
o f  t he  e x i s t i n g  and new geothermal anomalies. 

ACKNOWLEDGMENTS 

We wish t o  thank the  numerous companies and ind i v idua ls  t h a t  provided 

access and background in format ion on gas we l l s  t h a t  were used f o r  temperature 

measurements. These include: Bounty O i l  Co., George Stoiber; Environmental 

Gas, John Swanson; Connecticut Gas, Fred Stead; S i n c l a i r v i l l e  Petroleum, 
Georgio Pannella; and In land D r i l l i n g  Co., Inc. The cooperation o f  t he  NYS 

Geological Survey, O i l  and Gas Section, Dr .  Arthur Van Tyne, i s  appreciated. 

Dave Borden analyzed many o f  the  water samples, and T. T. K i t t l e  provided 
valuable assistance on much o f  the  computing. Ed Decker, Los Alamos National 

Laboratory, compiled and ed i ted  the  manuscript. This work was sponsored by  US 

Dept. o f  Energy, D iv i s ion  o f  Geothermal Energy as p a r t  o f  t he  National Hot Dry 
Rock Program. 

REFERENCES 

A.A.P.G.-U.S.G.S., "Subsurface Temperature Map o f  North America," U.S. Geol. 
Surv. Map, A r l  i ngton , V i  r g i  n i  a ( 1976). 

A.A.P.G., "Geothermal Survey o f  North America; 1971 Annual Progress Report," 
R. 0. Kehle, Chairman, Un ive rs i t y  o f  Texas, Austin, Texas (1971). 

22 



Commonwealth o f  Pennsylvania, Bureau o f  Topographic and Geologic Survey, 
Summarized Records o f  Deep We1 1 s , 1960-1978 e d i t i o n s  , i n c l  u s i v e  
(Harrisburg, Pennsylvania). 

Diment, W. H., T, C. Urban, and F. A. Revetta, "Some Geophysical Anomalies i n  
Eastern Uni ted States," i n  The Nature o f  the  So l i d  Ear th (McGraw H i l l ,  New 
York, 1972), 544-572. 

Dowdle, W. and W. Cobb, "Estimation o f  S t a t i c  Formation Temperatures From Well 
Logs ,'I Society o f  Petroleum Engineers, American I n s t i t u t e  o f  Mechanical 
Engineers Paper SPE 5036 (1974). 

Evans, T. and N. Coleman, "North Sea Geothermal Gradients," Nature - 247, 28-30 
(1974) . 

Fisher, Donald W., "Corre la t ion o f  the Hadrynian, Cambrian and Ordovician 
Rocks i n  NYS," Univ. o f  the  State o f  N. Y./St. Educ. Dept. Map and Chart 
Series No. 25, Albany, New York (1977). 

Fournier, R. 0. and 3. J. Rowe, "Estimation o f  Underground Temperatures From 
the  S i l i c a  Content o f  Water from Hot Springs and Wet Steam Wells," Amer. 
Jour. Sci. - 264, 685-697 (1966). 

Fournier, R. O., D. E. White, and A. H, Truesdell ,  "Geochemical Ind ica tors  o f  
Subsurface Temperature, 1, Basic Assumptions,' Jour. Res. U.$. Geol . Surv, 
- 2, 259-262 (1974). 

Jaeger, J. C., 'I Appl ica t ion  o f  the Theory o f  Heat Conduction t o  Geothermal 
Measurements," i n  T e r r e s t r i a l  Heat Flow, (American Geophysical Union, 
1964), Geophysical Monograph No. 8, 7-23. 

Joyner, Wi l l iam B., "Heat Flow i n  Pennsylvania and West Virginia,"  Geophysics 

Kre id le r ,  W. Lynn, "Underground Disposal o f  L iqu id  Waste i n  New York," N.Y.St. 
Museum and Science Service, Univ. o f  the  State o f  N.Y./St. Educ. Dept. Map 
and Chart Series No. 26, Albany, New York (1975). 

Kre id ler ,  W. Lynn, Arthur M. Van Tyne, and Kathie M. Jorgensen, "Deep Wells i n  
New York State," N.Y.St. Museum and Science Service, Univ. of the  State of 
N.Y./St. Educ. Dept. B u l l e t i n  418A, Albany, New York (1972). 

M idd le ton ,  M. F,, "A Model f o r  Bot tom-hole Temperature S t a b i l i z a t i o n , "  
Geophysics - 44, No. 8, 1458-1462 (1974). 

Revetta, F. A. and W. H. Diment, "Simple Bouguer Grav i ty  Anomaly' Map o f  
Western New York," N.Y.St. Museum and Science Service, Geol, Surv. Map No. 
17 (1971). 

Richard, L. V., "Corre la t ion o f  Devonian Rocks i n  New York," N.Y.St. Museum 
and Science Service, Univ. o f  the  State o f  N.Y./St. Educ. Dept., Albany, 
New York (1975). 

- 25, NO. 6, 1229-1241 (1960). 

- -. 

23 



Sampson, R.  J., " S u r f a c e  I 1  Graphics  System," Kansas G e o l o g i c a l  Survey 
Computer Contr ibut ion 111, Lawrence, Kansas (1975) 

Swanberg, C. A. and P. Morgan, "The Linear Re la t ion  Between Temperature Based 
on the S i l i c a  Content o f  Groundwater and Regional Heat Flow: A New Heat 
Flow Map of the United States,"  PAGEOPH - 117, Nos. 1,2, 227-241 (1979). 

24 



, 

. 

APPENDIX A 

BOTTOM-HOLE TEMPERATURE DATA FOR WELLS IN NEW YORK STATE 

D.S .  H O N E  - STATE UNIVERSITY OF NEW YORK AT BUFFALO 
GEOLOGICAL SCIENCES 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BHTCOR AAPGRAD 
NO LOG 

1 6 16 62 
2 1 13 63 
3 11 19 63 
7 8 20 72 
9 9 3 7 3  

15 11 9 76 
16 5 26 76 
17 9 8 76 
18 9 27 76 
19 9 19 76 

291 6 3 72 
412 6 9 77 
412 9 30 76 

1142 0 0 0 
2655 10 16 69 
3200 7 19 54 
3859 3 22 75 
3929 4 11 75 
3930 3 20 75 

DEGREES 

4 1  .5833 
41.7838 
41.7212 
41.8725 
40.6500 

42.0787 

42.0818 
42.0902 
42.0039 
42.0802 
42.0802 
42.4859 
42.4311 
42.0682 
42 -7917 
42.7743 
42.7889 

42.0780 

42.0917 

DEGREES 

76.2500 
76.3252 
76.6056 
76.2656 
76.3429 
7’7 i7925 
77.8017 
77.7797 
77.7797 
77.8006 
77.6175 
77.8041 
77.8041 

79.0875 
79.4156 
77.4576 

77.4746 

79.3261 

77 04731 

H H H 

475.8 480.4 3914.5 
417.9 420.6 2012.9 
339.5 341.4 1226.2 

412.4 417.3 2286.6 
403.3 407.2 1402.1 

618.1 621.8 1468.2 
624.5 628.2 1504.2 

594.7 598.3 1435.9 
655.9 659.6 1504.5 

599.2 602.9 1435.3 
627.6 631.9 1531.9 
595.3 599.8 1430.7 

182.9 185,9 605.9 
417.3 421.8 937.9 
479.1 479.1 2042.2 
430.4 431.0 901.3 

363.9 364.2 843.4 

595.3 599.8 1430.7 

318.2 318.5 809.2 

c c  
98.9 7.9 
42.8 8.3 
35.0 9.3 
40.6 8.3 
58.9 9.0 
40.6 6.4 
46.7 6.4 
38.9 6.0 
43.3 6.6 
44.4 6.6 

43.3 6.6 
43.9 6.6 
26.1 10.0 
30.0 7.8 
48.9 -8.1 
34.4 ‘6.9 
33.3 8.1 
27.2 7.6 

48.9 6.4 

C/KH 

23.2 
17.1 
21.0 
23 .O 
21 .8 
23.3 
26.8 
21 .8 
25.6 
26 .4 
27.7 
25.7 
26 .O 
26.6 
23.7 
20.0 
30.5 
31.2 
23.3 

3931 3 23 75 42.7806 77.4655 417.3 417.9 891-5 31.7 
3945 3 26 75 42.8130 77.4720 354.2 354.5 823.0 32.2 
3947 3 25 75 42.7878 77.4845 307.2 307.5 788.2 28.3 
3964 4 10 76 42.7670 77.4951 324.6 324.9 410.0 18.9 
3971 4 2 75 42.7851 77.4936 285.3 285.9 765.0 29.4 
3976 4 10  75 42.7971 77.4553 452.0 452.3 915.0 33.9 
3978 3 27 75 
3985 3 3 1  75 
3991 3 24 75 
3997 3 28 75 
4005 4 1 75 
4023 4 10 75 
4027 4 5 75 
4036 4 11 75 
4040 4 3 75 
4138 11 14 6 1  
4152 2 7 62 
4158 2 2 3 \ 6 2  
4161 1 28 62 
4178 3 17 62 
4203 6 19 62 
4204 8 3 1  62 
4214 5 28 65 
4232 9 14 62 
4241 11 13 62 
4347 1 19 63 

- 4350 1 28 63 
4363 4 11 63 
4364 4 29 63 
4379 7 4 63 
4389 3 30 63 
4408 8 12  63 
4437 11 2 63 
4437 11 15 63 
4448 11 1 63 
4455 12 4 63 

42.8136 77.4633 4 
42.7946 77.4716 4 
42.7762 77.4568 4 

42.8015 77.4939 3 
42.7990 77.4852 3 
42.7917 77.4212 4 
42.8095 77.4951 3 
42.8012 77.4754 3 
42.8127 77.9437 2 
42.1639 79.7372 4 
42.9177 76.8629 1 
42.2922 79.4920 4 

42.8763 76.8593 1 

41.9321 74.0054 5 

42i9188 76.6424 1 

42.1866 76.5915 4 

42.3163 75.2678 5 

42.9025 76.6638 1 
42.9278 76.8875 1 
42.1843 79.3382 5 
42.1843 79.3382 5 

42.3905 75.0446 4 

42.7985 77.5087 2 

42.2887 79.4677 4 

42.1609 79.6741 4 

42.0158 79.2537 4 

42.1601 79,6789 4 

42.8618 77.8159 1 

42.2736 74.6279 5 

42.9018 76.6742 1 

3.5 443.8 904.3 
12.8 423.1 889.1 
15.4 405.7 886.7 
16.6 296.9 703.5 
15.6 335.9 791.0 
10.8 351.1 807.1 
i6.0 466.3 937.6 
.2.1 312.4 752.2 
14.1 394.4 848.6 
‘9.2 280.4 634.0 
12.6 453.8 1086.6 
12.4 152.4 492.9 
-2.4 415.4 988.2 

i2.8 165.5 1689.8 
i3.2 453.2 1105.2 

11.6 481.6 234.1 
16.2 189.6 561.1 
i4.5 455.4 1103.4 

18.4 188.4 489.2 
j5.4 509.3 2355.5 

i5.4 156.1 533.1 
i3.0 153.0 498.3 
16.4 540.4 1263.4 
16.4 540.4 2339.6 
18.7 149.7 538.0 
i2.6 456.6 2417.7 

,405 417.6 1004.3 

10.4 534.6 3345.2 

19.2 440.1 1039.4 

i9.0 563.0 2753.9 

33.9 
32.8 
32.8 
34.4 
28.9 
29.4 
35.0 

30.0 
17.8 
42.2 
17 08 
32.8 
35.0 
48.9 
32.8 
55.0 
21.1 
30.0 
30.0 
45.6 
17.8 
43.3 
50.6 
32.2 
24.4 
32.2 
66 .7 
33.9 
62.2 

26 07 

7.1 27.6 
7.6 29.9 
8.1 25.6 
8.0 26.5 
8.4 27.6 
6.7 29.7 
6.8 30.0 
7.0 29.0 
7.2 28.8 
8.2 37.3 
7.8 26.6 
1.7 26.9 
6.6 30.3 
8.1 24.7 

8.3 14.9 
8.1 31.4 
9.4 17.0 
8.2 24.9 
8.2 26.7 
9.4 23.4 
8.2 22.3 
6.1 14.6 
8.2 55.3 
9.1 37.3 
8.1 19.8 
7.8 36.4 
9.1 17.6 
6.6 15.6 
5.9 16.2 
9.4 42.8 
9.4 30.2 
7.2 19.8 
7.2 25.4 
9.5 45.4 
7.0 22.9 

7.3 26.8 

C 

26.3 
13.0 

7.5 
8 07 

14.9 
9.2 
9 .I 
9.4 
9.0 
9.0 
9 .6 
8.9 
8.9 
3.2 
5.5 

13.2 
5.2 
4 06 
4.8 
5.2 
4 07 
4 .I 
1.8 
4.3 
5 .3 
5.3 
5.1 
5.1 
3.9 
4 .s 
4 -6  
5.5 
4 02 
4.9 
3.4 
6 05 
2.4 
5.8 
6.0 

10.7 
6 .7 

22.3 -. 6 

6.6 
2.9 

6.2 
2.4 

15 .4 
18.2 

2.7 
2.4 
7.8 

15.3 
2 e7 

15.8 

C/KH 

30.0 
23.6 
27.1 
29.2 
28.3 
29 .5 
33.1 
28.1 
31.8 
32.6 
34 .O 
31.9 
32.3 
31.9 
29.5 
26.4 
36.3 
36.9 
29.0 
33 .I 
35.6 
31.2 
30.9 
33.1 
35.5 
35.8 
34.8 
34.6 
42.7 
32.2 
32.6 
36.2 
30.3 
32.5 
20.2 
37.4 
21.8 
30.8 
32.6 
29.7 
28.3 
21 - 3  
57.8 
42.4 
25.8 
42.3 
22.5 
22.1 
22.8 
47.8 
35.0 
25.9 
31.9 
50.4 
29.4 
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APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BBTCOR AAPGRAD 
NO- LOG 

4493 5 13 64 
4497 4 27 64 
4500 9 2 64 
4502 5 17 64 
4511 6 5 64 
4515 5 3 1  64 
4544 9 1 2  6 1  
4561 8 2 1  64 
4581 1 6 65 
4590 11 13 64 
4600 1 2  21 64 
4630 11 29 64 
4630 11 23 64 
4652 2 26 65 
4671 11 11 66 
4671 11 15 66 
4671 11 11 66 
4671 11 15 66 
4714 1 2  7 65 
4715 11 6 65 
4719 7 23 65 
4814 2 18 66 
4820 3 29 66 
4867 6 2 66 
4986 12 9 66 
5000 1 0  29 66 
5011 1 2  19 66 
5032 3 13 67 
5061 2 3 67 
5086 3 12 67 
5087 3 26 69 
5087 7 30 67 
5087 3 26 69 
5087 8 7 67 
5087 3 26 69  
5087 6 3 67 
5123 5 3 1  67 
5129 1 26 68  
5267 9 7 67 
5783 11 3 6 8  
5783 11 3 68  
6636 10 8 69 
6668 5 8 68 
6718 5 9 69  
6743 4 17 69 
6745 7 10 69  
6745 3 10 72  
6745 7 18 69  
6762 8 15 69  
6780 2 18  69  
6918 1 0  1 69 
6922 11 1 2  69  
6925 5 20 70 
7184 1 0  9 69  
7269 7-23  70 

- 
DEGREES 

42 9222 
42.9352 
42.8130 
43.3309 
42.9234 

42.8609 
42 . 2400 
42.2393 

42.0744 

42.6505 
42.9468 

42.2398 
42.2398 
42.2398 
42.5163 
42 . 9204 
43.3357 
42.0947 
42.0036 
42.4314 
42.4106 

4 1  e7381 

42.8563 

42.6505 

42.2398 

43 -1051 
43.1465 
43.0592 
42.8534 

42.3235 
42.3235 
42.3235 
42.3235 
42.3235 
42.3235 
42.1157 
42.4270 

41.7006 
41.7006 
42.4062 
42.8031 
42.7094 
42.0969 
42.3785 
42.3785 
42.3785 
42.0453 
43.1091 
42.6982 

42.7118 
42.0429 
42.6606 

43.3073 

42.4318 

42.7098 

DEGREES 

76.6627 
76.6403 
75.6455 
77.9648 
76.6301 
74L2159 
76.9265 
79.4148 
79.4080 
76.8831 
76.9223 
77 -7563 
77.7563 

79.4202 
79.4202 

79.4202 

76.6722 
78.5131 

78.4349 
79.3875 

76.7032 

79.4202 

76.0017 

76.7879 

79.4102 
76.5529 
76.5538 

77 -8167 

75 -9480 
75.9480 
75.9480 

75.9480 
75.9480 

76.8405 

70.0340 

75.9480 

77.5809 
79.4qs.4 
79.4197 
74.3467 
74.3467 
75.8782 
78.8444 
78.9436 
78.6332 
79.1884 
79.1884 
79.1884 
78.5861 

78.9523 
79.2921 
78.9700 

70.0487 

76 5434 

78.5913 

M 

156 0 1  
167.3 
510.5 

94.5 
190.5 
343.2 
152.1 
464 -5  
483 07 

152.4 
165.8 

182.6 

154.2 
472.4 

472.4 
472.4 
478.2 
156.4 
100.0 
144 08 
657.1 
201.2 
213.4 
130.1 
120.4 
144.2 
184.4 
114.3 

303.6 

303.6 

303 .6 
687.0 
193.5 
186.8 
662.9 
662.9 
442.9 
178.6 
212.8 
423.7 
432.8 
432.8 
432.8 
540.1 
137.5 
213.4 
198.7 

627.3 

182.6 

472.4 

303.6 

303 -6  

303 06 

193.5 

181.4 

M M 

156.7 530.0 
168.2 536.8 
511.5 1024.7 

95.1 411.5 
191.1 585.8 
346.6 2445.4 
152.1 632.2 
468.5 1127.8 
484.6 1121.7 
165.8 626.7 
152.4 631.9 
186.5 1943.4 
186.5 804.7 
154.8 557.2 
473.4 1101.9 
473.4 1096.1 
473.4 1101.9 
473.4 1096.1 
484.3 2521.0 
157.3 1450.2 
102.4 650.1 
144.8 565.1 
657.8 1454.8 
201.2 655.9 
214.3 678.8 
132.6 1143.6 
123.1 1090.0 
146.6 1194.2 
185.6 514.2 

307.2 2934.0 
307.2 2891.0 
307.2 2180.2 
307.2 2933.7 
307.2 2891.6 
307.2 2177.2 
687.9 1448.7 
194.8 646.8 
187.1 627.3 
666.3 2921.8 
666.3 2923.3 
442.9 1750.8 
180.7 1314.6 
213.4 453.5 
424.6 457.2 
433.4 698.3 
433.4 981.5 
433.4 698.3 
540.4 290.2 
140.2 944.3 
214.0 445.9 
199.6 428.9 
194.2 419.1 
628.5 381.0 
182.0 461.2 

115.8 746.8 

c c  
27.2 9.4 
27.2 9.2 
33.9 6.0 
38.3 8.9 
32.2 9.0 
64.4 8.0 

35.6 7.8 

32.2 9.4 
26.7 9.5 
47.2 9.6 
23.9 9.6 
31.1 9.3 
38.3 7.8 
37.2 7.8 
38.3 7.8 
37.2 7.8 
57.2 6.8 
50.0 9.4 
33.3 0.7 
30.0 9.5 
51.7 6.3 
23.9 10.0 
27.8 9.9 
32.2 9.3 

35.6 9.2 
17.2 9.2 
25.6 8.8 
55.6 8.7 

41.1 8.7 
55.6 8.7 
54.4 8.7 
41.1 8.7 
28.9 5.7 
26.7 10.0 
23.9 10.1 
71.7 5.0 
71.7 5.0 
40.0 7.3 
40.0 9.3 
23.3 9.2 
23.9 8.5 
27.8 7.8 
31.7 7.8 
27.8 7.0 
20.0 7.4 
23.9 9.2 
18.3 9.2 
15.6 9.3 
17.8 9.4 
22.8 6.6 

37.2 9.5 

31.7 7.6 

26.7 9.3 

54.4 8.7 

18.3 7.6 

C/KM 

33.7 
33 05 
27.2 
71.5 
39.6 
23.1 
43.8 
24.6 
21.4 
36.4 
27.2 
19.4 
17.7 
39.1 
27.7 
26.9 
27 07 
26.9 
20.0 
28.0 
37.4 
36.2 
31.2 
21.2 
26.4 
20.1 
16.0 
22.1 
15.6 
22.5 
16.0 
15.8 
14.9 
16.0 
15.8 
14.9 
16 .O 
25.7 
22.0 
22.8 
22.8 
18.7 
23.4 
31.2 
33 07 
28.6 
24.3 
28.6 
43.3 
15.6 
20.5 
14.6 
20.1 
42.5 
23.2 

C 

2.6 
2.7 
6.1 
1.8 
3.0 

16 .O 
3 .I 
6.8 
6.8 
3.3 
3.3 

12.5 
4 .6 
2.8 
6.6 
6.6 
6.6 
6 06 

16.5 
9.1 
3.5 
2.9 
9.1 
3 05 
3 07 
6.9 
6.6 
7.3 
2.5 
4 02 

19.4 
19.1 
14.2 
19 .4 
19.1 
14.1 

9.1 
3.5 
3.3 

19.3 
19.4 
11.2 

8.1 
2.1 
2.1 
3.8 
5.8 
3.8 
1.0 
5.5 
2.1 
1.9 
1.9 
1.6 
2.2 

C/KM 

38.6 
38.5 
33.1 
75.9 
44 07 
29.6 
49.1 

27.5 
41.7 
32.5 

30.7 

25.8 
23 04 
44.1 
33.0 
32.9 
33.8 
32.9 
26.6 
34.3 
42.8 
41.3 
37.4 
26.6 
31.8 
26.1 
22.0 
28.2 
20.5 
28.1 
22.6 
22.4 
21.4 

22.4 
21.4 
22.3 
31.1 
27.3 
29.4 
29.4 
25.1 
29.5 
35.8 
38.4 
34.0 
30.2 
34.0 
46.7 
21.4 
25.1 
19.1 
24.5 
46.7 
27.9 

22 06 

26 



APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BRT STEMP GRADIENT BHTCOR AAPGRAD 
NO LOG 

72 
76 
79 
80 
83 
83 
83 
83 
85 
85 
85 
85 
86 
87 
87 
88 
88 
88 

7 
4 
4 
3 
I 
4 
4 
4 
7 
7 
7 
7 
3 
5 
5 
6 
8 
8 

‘8 1 14 7 1  
19 1 2  7 70 
18 1 27 72 
I4 1 2  7 70 
.8 6 27 7 1  
12 8 23 72  
18 7 22 7 1  
18 7 22 7 1  
‘8 1 0  14 7 1  
‘8 11 13 7 1  
‘8 10 14 7 1  
‘8 1 0  22 7 1  
13 8 1 2  78 
i6 1 2 7 1  
i f  1 16 72  
i2 1 0  20 7 1  
I1  2 7 72  
I2 3 14 72  

DEGREES 

42.7975 
42.4071 
42.0680 
42.1319 
42.2363 
42.3977 
42.2778 
42.2778 
41.9111 
41.9111 
4 1  . 9111 
4 1  . 9111 
42.0528 
42.4131 
42.4270 
42.6605 
42.7383 
42.6746 

DEGREES M M M c c  
78.0913 

77.7550 
77 -8714 
77.5155 
7 5 .8 9 0 9 
77.4176 

74.8758 
74.8758 
74.8758 
74.8758 
78.6010 
79.1850 
79.1955 
79.0542 
78.8985 * 

79.0406 

79  1674 

77.4176 

319.7 323.4 1516.4 45.6 8.0 
488.0 492.3 1005.5 32.8 7.2 
682.8 683.7 573.6 21.1 5.8 
661.4 665.4 1508.8 51.7 5.9 
646.8 650.1 1338.7 40.0 5.8 
448.1 448.7 1832.2 40.6 7.2 
496.8 500.2 1156.7 40.6 7.2 
496.8 500.2 1157.0 40.6 7.2 
549.6 554.4 2315.6 58.9 6.3 

549.6 554.4 2315.6 58.9 6.3 
549.6 554.4 3043.7 63.9 6.3 

549.6 554.4 2524.7 62.8 6.3 
573.0 573.9 306.3 19.4 7.1 
430.4 433.4 954.0 33.3 7.7 
368.8 371.9 883.0 32.8 8.3 

-211.8 212.4 459.9 16.1 9.1 
178.3 178.9 470.6 21.1 9.6 

179.8 180.4 459.3 20.0 9.6 

C/KM 

24.8 
25.5 
26.7 
30.3 
25.5 
18.2 
28.8 

22.7 
18.9 
22.7 
22.4 
40.4 
26.8 

24.4 
15.2 
22.7 

28.8 

27.7 

8931 3 2 72  42.1002 73.6007 443.8 444.7 461.2 22.2 6.7 33.7 
a r m  a i a  79 19 nccr i n  i i n a  en9 1 cnc 1 i a 9 a  3 aa  4 c n 3c; 3 Z A G W  J Ai# l e  - L . V d V A  ,Y.#%U.I Y Y I . *  Y Y Y e L  * 4 L . * . L .  44.- Y o u  L . 4 . L .  

9151 6 6 72 42.0704 78.7346 678.5 682.4 1316.1 36.1 6.0 22.9 
9194 6 15 72  42.4332 77.9653 586.7 591.0 1040.0 35.0 6.1 27.8 
9196 9 1 7 2  42.6661 79.0490 177.7 178.6 469.1 22.2 9.6 26.9 
9330 0 20 72  
9343 10 6 7 2  
9343 9 23 72  
9344 10 6 7 2  
9344 9 2 7 2  
9345 9 12 7 2  
9346 9 6 72  
9356 6 16 77 
9524 10 27 72  
9540 11 5 72 
9557 5 8 73 
9557 5 8 73 
9557 5 10 73 
9557 5 8 73 
9557 5 1 0  73 

. 9563 11 15 72 
9578 1 0  13 73 
9578 1 0  22 73 
9582 1 2  4 72  

9619 4 28 73  
9620 4 30 73 
9829 3 29 73 
9848 6 3 73 
9867 5 13 73 
9868 5 22 73 
9870 5 24 73  
9871 6 16 7 3  
9938 11 5 73 
9939 5 23 73 

42 . 1197 
43.0417 
43.0417 

,43 -0407 
43.0407 
43.0407 
43.0478 
42.0422 
42.8167 
43.1890 
42.1461 
42.1461 
42.1461 
42.1461 
42.1461 
43.0794 
42.9511 
42.9511 
42.2779 
42.3687 
41.1694 
42.3767 
42.2845 

42.0759 
42.2782 
42.2408 
42.3755 
42.2475 
42.7412 
42.4158 

42.0249 

77.8471 669.3 673.6 1509.4 40.6 5.8 

239.9 239.9 259.1 16.1 8.2 

263.0 263.0 275.8 18.3 7.9 
78.3708 260.3 261.2 283.8 19.4 8.0 
78.3610 270.4 271.3 284.7 18.3 7.8 
77.8682 676.0 676.0 1503.3 42.8 6.0 

78.0389 180.7 185.0 874.8 25.6 8.4 

78.4004 239.9 239.9 246.0 16.1 8.2 

263.0 263.0 274.6 18.3 7.9 

78.2447 283.2 287.1 1247.2 32.2 8.3 

76.3373 452.6 457.8 1567.0 41.1 7.6 
76.3373 452.6 457.5 1539.2 41 .1  7.6 
76.3373 452.6 457.8 1563.9 41.1 7.6 
76.3373 452.6 457.8 1567.0 41.1 7.6 
76.3373 452.6 457.8 1563.9 41.1 7.6 
70.1102 198.1 202.4 1030.5 23.9 7.7 
75.8080 413.9 417.6 793.4 32.2 6.8 
75.8080 413.9 417.6 1492.3 44.4 6.8 
77.4222 542.5 546.8 1184,l  34.4 6.7 
79.3402 448.1 448.1 988.8 33.9 7.7 
79.6767 455.1 455.1 1090.9 33.3 8.1 

79.5235 427,3 427.3 998.2 32.2 8.1 

76.4523 393.8 399.0 1593.5 70.0 8.3 
79.5312 454.8 458.4 1014.7 31.1 7.8 

79.3181 356.6 356.6 910.1 30.0 8.6 
79.6655 441.0 444.7 1055.5 35.6 8.0 

79.3788 225.2 228.6 732.7 27.2 9.7 

79.4561 241.4 241.4 723.6 29,4 9.7 

78.4219 557.8 558.1 457.5 18.3 7.3 

79.6655 479.1 479.1 1003.7 31.7 7.7 

78.8949 208.5 209.1 438.0 21.7 9.1 

23 .O 
32.4 
30.7 
37.9 
37 07 
40 .5 
36 - 9  
24.5 
19.2 
19.6 
21.4 
2 1  .8 
21.4 
21.4 
21 .4 
15.7 
32.1 
25.3 
23.4 
26 .5 
23 .1 
27.3 
!4.2 
24.2 
38.7 
23 .O 
23 .9 
23.5 
26.1 
28.6 
23.9 

C 

9.5 
6.0 
2.9 
9.5 
8.3 

11 .7 
7.0 
7.0 

15.1 
20.2 
15.1 
16.6 
1.1 
5 .6 
5.1 
2.2 
2.1 
2.1 
2.2 
8.2 
8.1 
6.2 
2.2 
9 05 

07 
07 
.9 
.9 
.9 
.9 

9.4 
7.6 
5.0 
9.9 
9 07 
9.9 
9.9 
4.9 
6.1 
4 05 
9.4 
7.2 
5.8 
6.6 
4 .O 
5.9 
2.1 

10.1 
6.0 
f.9 
5 03 
6.3 
2.0 
4 -1 

C/KH 

31.1 
31.4 
31.8 
36.6 
31.7 
24.6 
34.9 
34.9 
29.2 
25.6 
29.2 
28.9 
43.9 
32.7 
33.5 
29.1 
19.9 
27.4 
38.4 
31.3 

33.8 
31.6 
29.3 
35.0 
33.6 
41.0 
40.8 
43.7 . 
40.1 
30.8 
25.4 
25.4 
27.7 
28.1 
27.8 
27.7 
27.8 
21.7 
37 07 
31.5 
29.5 
32.4 
29.1 
32.8 
30.1 
28.9 
45.1 
28.9 
29.8 
29.4 
32.1 
33.1 

29.1 

29 04 

27 



APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BRTCOR AAPGRAD 
NO LOG 

9939 5 31 73 
9939 5 23 73 
9940 5 11 73 
9941 6 27 73 
9958 10 4 73 
9960 6 26 73 
9961 6 6 73 
9962 6 22 73 
9962 6 22 73 
9963 7 6 73 
9963 7 6 73 
9964 8 28 73 
9964 8 28 73 
10024 7 31 73 
10025 7 11 73 
10028 7 21 73 
10032 6 30 73 
10033 6 29 74 
10065 9 12 73 
10066 10 11 73 
10069 9 17 73 
10084 9 8 73 
10086 8 17 73 
10087 9 5 73 
10089 8 14 73 
10090 9 9 73 
10091 10 18 73 
10093 1 14 74 
10096 9 2 73 
10107 11 16 73 
10107 11 17 73 
10109 1 13 74 
10110 9 19 73 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

.I1 10 31 73 

.ll 10 31 73 

.38 11 4 73 

.45 10 31 74 

.46 9 19 73. 

.73 10 19 73 

.73 10 19 73 

.75 10 26 73 

.75 10 26 73 

.76 9 20 73 

.76 9 20 73 
10177 10 9 73 
10227 10 11 73 
10227 10 8 73 
10227 10 8 73 
10227 10 11 73 
10227 10 8 73 
10243 11 3 73 
10246 10 29 73 
10250 2 24 74 
10251 10 30 73 
10252 10 20 73 

DEGR~ES 

42.4158 
42.4158 
42.4065 
42.4121 
42 -8454 
42 . 2408 
42.3758 
42.3687 
42.3687 
42.1783 
42.1783 
42.1661 
42.1661 
42.4430 
42.3635 
42.2598 
42.3723 
42.3793 
42.2464 
42 -1710 
42.3780 
42.3763 
42.2350 
42.2302 
42 . 1546 
42.1617 
42.3720 
42.4247 
40.1212 
42.2425 
42 -2425 
42.3556 
42.1747 
42.3655 
42.3655 
42.6935 
42.3649 
42.3879 
42.3533 
42.3533 
42.2434 
42.2434 
42.2508 
42.2508 
42.2878 
42.3000 
42.3000 
42.3000 
42.3000 
42.3000 
42.4010 
42.2014 
42.1599 
42.1823 
42.1746 

DEGREES 

79.3788 
79.3788 
79.4028 
79.3874 
78.8350 
79.6655 
79.4466 
79.4574 
79.4574 
79.6657 
79.6657 
79.6923 
79.6923 
77.6063 
79.4739 
79.6682 
79.4645 
79.2980 
79.6592 
79.6696 
79.3269 
79.1754 
79 . 6685 
79.6615 
79.6793 
79.6962 
79.3523 
79.4147 
74.7307 
77.5136 
77.5136 
79.4553 
79.6782 
79.3689 
79.3689 
75.0952 
79.4361 
7 9 . 4629’ 
79.3485 
79.3485 
79.6784 
7 9.6784 
79.6495 

79.4229 
74.6250 
74.6250 
74.6250 
74.6250 
74.6250 
76.6685 
77.6555 
79.6696 
79.6595 
79.6581 

-7 9 6 4 9 5 

N 

225.2 
225.2 
225.6 
225.6 

457.2 
245.4 

176.8 

254 05 
254.5 
445.0 

461 08 
461.8 
621.8 

445.0 

271.3 
391.7 

371.9 
454 .8 
449.0 
406.0 
236.2 
477.0 
490.7 

243 08 

482.2 
469.4 
457.2 
195 .7 
513 .6 
584 .6 
584 06 
329.2 
458.7 
452.6 
452.6 
495.9 
321.6 
283.2 
480.1 
480.1 
414 .5 
414.5 
457.2 
457.2 
466.6 
608.7 
608.7 
608.7 
608.7 
608.7 
561.1 
637.6 
454.8 
467.9 
445 .o 

M H 

228.6 1523.7 

229.2 719.9 
228.6 732.7 

228.6 719.6 
177.7 329.5 
464.8 1067.7 
247.2 733.0 
259.7 766.0 
259.7 766.3 
448.4 1116.8 
448.4 1116.5 
464.8 1100.9 
464.8 1101.9 
626.7 1051.0 

391.7 970.8 
243.8 761.1 

454.8 1062.5 
449.0 1118.3 

236.2 730.0 
477.0 1108.3 
490.7 1097.6 
482.2 1148.2 

459.6 1007.1 
197.8 661.1 
519.4 1919.9 
586.7 1250.3 
586.7 1250.3 

460.9 1112.8 

455.1 1008.9 
499.9 830.0 
323.7 878.7 
285.9 805.0 
483.1 1035.4 
483.1 1035.1 

417.6 1030.5 
460.2 1040.0 
460.2 1040.3 
469.1 1102.5 
613.6 2055.3 
613.6 1722.4 
613.6 1720.6 
613.6 2055.3 
613.6 1705.7 
566.0 1119.8 
642.5 1406.3 
457.2 1125.6 
470.3 1138.4 
447.1 1113.4 

271.3 779.4 

371.9 923.2 

406.0 952.5 

469.4 1120.7 

331.3 875.4 

455.1 1008.6 

417.6 1029.6 

C 

40.0 
27.2 
26.7 
29.4 
18.3 
32.2 
32.2 
29.4 
29.4 
37.8 
37.8 
33 03 
33 03 
30.0 
32.2 
32.2 
30.0 
33.3 
31.1 
36.7 
33.9 
26.7 
32.8 
34.4 
32.2 
35.6 
36 -7 
26.7 
49.4 
47.8 
48.3 
29.4 
39.4 
32.2 
32.2 
28.9 
29.4 
28.3 
36.1 
35.0 
37.8 
37.8 
38.3 
38.3 
34.4 
46.1 
41.1 
41.1 
46.1 
38.3 
32.2 
41.7 
34.4 
35.0 
36 .7 

C 

9.7 
9.7 
9.8 
9.7 
9.2 
7.8 
9.6 
9.5 
9.5 
8.2 
8.2 
8.0 
8.0 
5.7 
9.4 
8.5 
9.7 
8.4 
7.9 
8.2 
8.1 
9.8 
7.7 
7.6 
7.9 
8.0 
7.6 
10.0 
6.3 
6.4 
6.4 
8.9 
8.0 
7.6 

6.2 
8.9 
9.2 
7.4 
7.4 
8.3 
8.3 
7.9 
7.9 
7.7 
5.4 
5.4 
5.4 
5.4 
5.4 
6.2 
6.0 
8.1 
7.9 
8.2 

7.6 

C/KH 

19.9 
23.9 
23.5 
27.4 
27.7 
22.8 
30.8 
26.0 

26 .5 
26.5 
23 .O 
23 .O 
23.1 
29.2 
24.4 

27.0 
21 .8 
25.5 
27.1 
23.2 
22.6 
24 .4 
21 02 
24 .6 
28.9 
25.2 
22.5 
33.1 
33.5 
23 -5 
28.2 
24.4 
24.4 

23.4 

27.7 

26.0 

26 -7 

27 -3 

23 e7 

26.7 
28.6 
28.6 
29.3 
29.3 
24.3 
19 .8 
20.8 
20.8 
19.8 
19.3 
23.2 
25.4 
23 :4 
23.8 
25.6 

C 

9.6 
4 91 
4.0 
4 .O 
1.2 
6 04 
4 .1 
4 03 
4.3 
6.7 
6 e7 
6 06 
6.6 
6.3 
4.4 
5.7 
4.3 
5.4 
6.4 
6.7 
5.6 
4.0 
6.7 
6.6 
7.0 
6.8 
6.0 
3.6 
12.3 
7.7 
7 07 
5 01 
6.7 
6 00 
6.0 
4.7 
5.1 
4 -6 
6.2 
6.2 
6.1 
6.1 
6.2 
6.2 
6 .6 
13.3 
11.0 
11.0 
13.3 
10.9 
6.8 
8.8 
6.8 
6.9 
6.7 

C/KH 

26.2 
29.4 

32.9 
31.5 

36.3 

31.6 

32.6 
29 .O 

29.1 

30.3 

29 -0  

28.8 

31.6 

32.6 

29.0 

34 08 

32.3 
32.8 
27.8 
31.5 
33.0 
.28 07 
28 .6 
30.5 
27 .3 

34 .8 
30.6 
28.9 
39.2 
39.6 

34.2 
30.3 

33.0 
29.1 
29.4 
33 07 
32.6 
34.6 
34.6 
35.3 
35.2 
30-3 
26.3 
27.1 
27.1 
26.3 
25.7 
29.2 
31.6 
29.4 
29.8 
31.6 

30.6 

29.3 

30.3 

28 



APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BHTCOR ~~- 

NO LOG 

10253 2 3 74 
10254 1 2  19  73 
10258 11 4 73 
10259 11 5 73 
10263 11 22 73 
10263 11 21 73 
10278 11 17 73 
10278 11 17 73 
10285 11 3 73 
10285 11 3 73 
10286 12  7 73 
10286 12 7 73 
10287 5 17 74 
10287 5 17 74 
10288 2 22 74 
10289 4 10  74 
10290 11 24 73 
10292 1 2  10  73 
10293 1 7 74 
10293 1 7 74 
10298 11 13 73 
10298 11 13 73 
10299 11 25 73 
10316 11 19 73 
10316 11 19 73 
10332 12  7 73 
10332 12  7 73 
10335 1 1 5  74 
10335 4 24 74 
10345 11 29 73 
10370 8 8 74 
10375 12  20 73 
10382 1 28 74 
10389 8 1 4  73 
10406 1 22 74 
10407 2 2 74 
10417 1 11 74 
10440 1 2 1  74 
10455 2 1 74 
10456 4 29 74 
10457 2 16 74 
10458 12  2 74 
10460 7 21 74 
10461 5 1 4  74 
10469 2 19 74 
10470 8 3 74 
10477 2 14 74 
10479 2 21  74 
10484 3 7 74 
10485 2 27 74 
10485 2 27 74 
10486 5 28 74 
10486 5 28 74 
10489 3 20 74 
10528 3 2 74 

DEGREES 

42.3547 
42.3499 
42.2404 
42 -2442 
42.4424 
42.4424 
42.1727 
42.1727 

42.3690 
42 -3566 
42.3566 
42.3504 
42.3504 
42.3518 
42.3667 
42.3622 
42.2457 
42.2480 

42.3502 
42.3502 
42.3605 
42.2289 
42.2289 
42.1781 
42.1781 
42.1690 
42.1690 
42.2455 
42.1847 
42.4235 
42.1595 
42.1546 
42.2488 

42.4233 
42.4542 

42.3624 
42.2284 
42.2371 
42.3624 
42.3572 
42 . 2721 
42.2648 
42.4115 
42.3460 
42.3473 
42.2234 
42.2234 

42.2295 

42.3690 

42 02480 

42 02333 

42.4134 

42.2295 

42.3437 
42.4075 

DEGREES 

79.3638 
79.3559 
79.6940 
77 -2167 
14o.5206 
'14.6206 
79.6990 
79.6990 
79.4795 
79.4795 
79 -4854 
79.4854 
79.4889 
79.4889 
79.4652 
79 04845 
79 .4805 
79.6718 
79.6780 
79.6780 
79.3689 

79.3328 
79.6731 

79.7045 
79.7045 

79.3689 

79.6731 

76.6745 
76.6745 
79.6920 
79.7063 
79.3762 
79.6577 
79.6793 
79.6979 
79.6857 
79 -3155 
79.3596 
79.3411 
79.3756 
79.6865 
79.6990 
79.3756 
79.3804 

79.5166 
79.4432 
79.3631 

79.6584 
79.6584 
79.6493 
79 -6493 
79.4916 
79.4574 

79.5279 

79.4835 

M 

358.4 
475.5 
390.1 
323.1 
638.6 
638 . 6 
462.1 

241.7 
241 .7 
262.7 

281.3 
281.3 
329.8 
232.3 
249.3 
427.9 
399.6 
399.6 
469.7 
469.7 
411.5 
472.4 
472.4 

463.9 
432.2 
432.2 
370.3 
447.4 
226.2 
447.4 
482.2 
357.8 
424.3 
266.7 
199.3 

462.1 

262.7 

463.9 

287.1 
466 03 
443.2 
389.2 
466.3 
473.4 
461.8 
485.9 
199.6 
455.1 
318.8 
496.8 
496.8 
509.0 
509 . 0 
313 03 
204.2 

M M c c  
360.6 905.0 32.2 8.6 

391.7 984.2 36.7 8.6 
325.8 887.3 28.9 8.9 
642.5 1304.5 37.2 5.0 
642.5 1303.6 37.2 5.0 
463.6 1126.2 38.9 8.0 
463.6 1128.1 38.9 8.0 
243.8 766.9 31.7 9.7 

264.9 781.8 28.9 9.5 
264.9 782.1 28.9 9.5 

287.1 815.6 27.8 9.3 

234.7 762.0 29.4 9.8 
251.5 766.9 31.7 9.6 

477.9 1030.2 36.7 7.4 

243.8 767.2 31.7 9.7 

287.1 814.4 27.8 9.3 

337.4 852.8 26.7 8.8 

427.9 1040.3 32.2 8.2 
402.6 1003.4 26.7 8.4 
402.6 1002.2 26.7 8.4 
472.4 1023.2 36.7 7.5 
472.4 1022.6 36.7 7.5 
414.2 961.9 31.7 8.0 
475.5 1080.8 37.8 7.8 
475.5 1080.2 37.8 7.8 
466.3 1128.7 34.4 8.0 
466.3 1128.4 34.4 8.0 
437.1 1678.8 47.8 7.8 
437.1 3234.2 74.4 7.8 
373.4 985.7 34.4 8.7 
450.5 1085.1 32.2 8.1 
229.5 686.7 30.6 9.7 
450.5 1127.8 35.0 8.2 
485.2 1147.6 32.2 7.9 
360.9 956.5 32.2 8.8 
424.3 1030.2 33.9 8.3 
269.7 728.2 26.7 9.3 
202.4 690.6 29.4 9.9 
290.8 770.2 29.4 9.1 
469.4 1019.6 29.4 7.5 
443.2 1059.5 29.4 8.1 
392.3 976.9 32.8 8.6 
468.8 1016.8 34.4 7.5 
475.8 1038.1 35.0 7.5 
464.8 1036.9 26.7 7.8 
489.2 1060.4 32.2 7.5 
203.0 674.8 26.7 10.0 
457.2 1016.2 26.7 7.7 

499.9 1114.7 32.2 7.5 
499.9 1115.9 32.2 7.5 
512.1 1131.7 33.9 7.4 

315.5 856.5 26.7 9.3 
207.6 684.6 29.4 10.0 

323.7 852.5 29.4 9.0 

512.1 1131.7 36.7 7.4 

C/KM 

26.1 
28.4 
28.6 
22.5 
24.7 
24.7 
27.4 
27.4 
28.6 
28.6 
24.8 
24.8 
22.7 
22.6 
20.9 
25.8 
28.7 
23.1 
18.2 
18.2 
28.5 
28.5 
24.6 
27.8 
27.8 
23 .4 
23 .4 
23.8 
20.6 
26.1 
22.2 
30.4 
23.8 
21.2 
24.4 
24.9 
23 .8 
28.0 
26 .4 
21  .5 
20.2 
24.8 
26.5 
26.5 
18.2 
23.3 
24 .7 
18.7 
24.0 
22.1 
22.1 
23 .4 
25.8 
20 - 6  
28.5 

C 

5.3 
6.1 
5.8 
5.1 
8.1 
8.0 
6.8 
6.8 
4.3 
4.3 
4 04 
4 .a 
4 06 
4 -6  
4 .9 
4.3 
4.3 
6.2 
5.9 
5.9 
6.1 
6.1 
5 07 
6.5 
6.5 
6 .8 
6.8 

10.7 
21.5 

5.8 
6 .5 
3.7 
6.8 
7.0 
5.6 
6.1 
4.0 
3.0 
4 03 
6.1 
6.3 
5.8 
6.0 
6.2 
6.2 
6.3 
3.7 
6.0 
4.9 
6.7 
6 07 
6 .8 
6.8 
4.9 
3.7 

PGRAD 
/KM 

31.9 
34.3 
34.5 
28.3 
30.9 
30.9 
33 .I 
33 .I 
34.2 
34.2 
30.4 
30.4 
28.3 
28.3 
26.7 
31.4 
34.3 
29 .1 
24 0 1  
24 .1 
34.4 
34.5 
30.4 
33 08 
33.8 
29.5 
29.5 
30.1 
27.3 
32.0 
28.2 
35.8 
29.8 
27.3 
30.3 
30.8 
29.4 
33.4 
32.0 
27.5 
26.1 
30.7 
32.4 
32.5 
24.2 
29.3 
30.1 
24-6 
29.8 
28.2 
28.1 
29.4 
31.9 
26.3 
33.9 

29 



WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BHTCOR AAPGRAD 
NO LOG 

10530 11 6 74 
10531 4 12 74 
10532 3 12 74 
10532 3 12 74 
10534 4 2 74 
10535 3 12 74 
10550 3 25 74 
10550 3 25 74 
10554 3 13 74 
10564 3 19 74 
10564 3 19 74 
10566 3 25 74 
10566 3 25 74 
10577 4 10 74 
10578 3 26 74 
10578 3 26 74 
10579 5 26 74 
10580 3 23 74 
10580 3 23 74 
10584 4 1 74 
10584 4 1 74 
10585 11 15 74 
10596 4 1 74 
10597 4 7 74 
10601 4 13 74 
10605 10 23 74 
10607 4 28 74 
10608 6 3 74 
10608 6 3 74 
10608 6 3 74 
10655 4 20 74 
10656 4 24 74 
10556 4 24 74 
10658 4 8 74 
10700 4 21 74 
10701 6 16 74 
10702 6 9 74 
10705 4 30 74 
10706 5 19 74 
10725 5 19 74 
10756 6 6 74 
10756 6 6 74 
10757 5 7 74 
10771 6 1 74 
10836 10 10 74 
10836 11 11 74 
10838 6 24 74 
10855 3 20 77 
10872 6 27 74 
10873 7 28 74 
10875 6 10 74 
10877 7 17 74 
10878 6 27 74 
10883 6 6 74 
10884 9 26 74 

DEGREES 

42.3616 
42.3451 
42.2250 
42.2250 
42.4859 
42.3818 
42.2286 
42 -2286 
42.3363 
42.3895 
42.3895 
42 . 2876 
42.2876 
42.4113 
42.4018 
42.4018 
42.3470 
42,3324 
42.3324 
42.3667 
42.3667 
42.3586 
42.3379 
42.2159 
42.3876 
42.3412 
42.4511 
42.3172 
42.3172 
42.3172 
42.2104 
42.3892 
42.3892 
42.3832 
42.3552 
42.8763 
42.8766 
42.1899 
42.1932 
42.5298 
42.3644 
42.3644 
42.2705 
42 .I655 
42.6650 
42.6650 
42.3290 
42.0210 
42.0539 
42.0559 
42.1503 
42.2953 
42.3357 
42.3665 
42.3697 

DEGREES 

79.4417 
79.3739 
79.6645 
79.6645 
79.3261 
79.4741 
79.6517 
79.6517 
79.3733 
79.4752 
79.4752 
79.5339 
79.5339 
78.8739 
79.4451 
79.4451 
79.4746 
79.5154 
79.5154 
79 . 4924 
79.4924 
79.4326 
79.3801 
7 9 . 6578 
79.4386 
79.4439 
75.4848 
75.6714 
75.6714 
75 -6714 
79.6575 
79.4500 
79.4500 
79.4432 
79.4953 
76.7064 
76.693.2 
79.6605 
79.6551 
75 . 2468 
79.4480 
79.4480 
79.5481 
79.6660 
78.5612 
78.5612 
75.3750 
78.6008 
79.4631 
79.0773 
7 9.6861 
79.4667 
79.4532 
79.2977 
79.4422 

M 

341.1 
410.6 
490.1 
490.1 

222.5 
496.2 
496.2 
403 03 
201 . 2 
201.2 
431.0 
431.0 
445.0 
204.5 
204.5 

182 -9 

340.2 
402.3 
402.3 
235.0 
235.0 
338.3 
405.7 
501.1 
235.0 
418.8 

426.7 
426.7 

501.4 
217.9 
217 . 9 
241.1 
249.0 
125.3 
138.4 
472.4 
474.9 
347.2 
318.5 
318.5 
420.6 
437.4 
321 .6 
321.6 
365.2 
558.4 
473 .O 
440.1 
486.8 
443.8 
463.0 
420.6 
276.1 

523.3 

426.7 

M M 

343.2 883.9 
413.0 973.8 
492.9 1108.3 
492.9 1107.6 
185.9 708.4 
225.9 714.1 
496.2 1116.5 
496.2 1117.1 
405.4 962.6 
204.5 697.7 
204.5 696.5 
434.0 1012.2 
434.0 1012.5 
448.1 1045.8 
204.5 686.1 
204.5 685.8 
342.3 878.7 
402.3 969.0 
402.3 968.3 
237.1 753.5 
237.1 752.6 
340.5 882.4 
405.7 964.7 
504.1 1150.3 
235.0 801.6 

528.8 1611.2 
431.3 2008.6 
431.3 2010.8 
431.3 2015.0 
504.4 1200.9 
221.3 712.0 

420.9 981.5 

221.3 711.4 
241.1 730.0 
251.2 770.2 
128.3 550.8 
141.4 553.5 
475.5 1108.6 
477.9 1119.2 
352.3 1212.5 
321.0 858.0 
321.0 860.1 
423.1 1028.7 
440.4 1116.8 
322.5 666.9 
322.5 354.5 
370.3 1778.5 
559.9 1272.2 
476.4 1312.5 
443.8 1398.7 
489.8 1153.7 
445.9 1004.3 
463.0 1034.5 
423.1 993.0 
279.2 8Q1.3 

c c  
30.0 8.7 
29.4 8.1 
35.6 7.6 
35.6 7.6 
28.9 10.0 
29.4 9.8 
30.0 7.6 
30.0 ,7.6 
28.3 8.2 
26.7 10.0 
26.7 10.0 
28.9 8.0 
28.9 8.0 
25.6 7.6 
25.6 10.0 
25.6 10.0 
32.8 8.8 
26.7 8.2 
26.7 8.2 
25.6 9.8 
25.6 9.8 
30.0 8.8 
29.4 8.2 

29.4 9.7 
30.0 8.0 
32.8 6.3 
43.3 7.4 
43.3 7.4 
43.3 7.4 
37.8 7.5 
27.8 9.9 
27.8 9.9 
28.3 9.7 
28.9 9.7 
23.9 9.7 
27.8 9.6 
35.6 7.9 
33.9 7.8 

31.1 9.0 
31.1 9.0 
35.6 8.2 
36.1 8.3 
31.1 8.2 
20.6 8.2 
39.4 8.0 
28.3 7.3 
38.9 8.2 
37.8 8.4 
36.7 7.8 
33.3 7.9 
34.4 7.6 
37.2 7.9 
28.9 9.4 

36.1 7.5 

36.7 7.9 

C/KM 

24.0 
21.9 
25.2 
25.2 
26 97 
27.4 
20.1 
20.1 
20.9 
23 .8 

20.6 
20.6 
17.2 
22.7 
22.7 
27.3 
19.0 
19.0 
21.0 
21 .o 
24.1 
22.0 
24.9 
24.6 
22.4 
16.4 
17.9 
17.8 
17.8 
25.2 
25.2 
25.2 
25.5 
25.0 
25.7 
32.8 
25.0 

23.7 
25.8 
25.8 
26.6 
24.9 
34.3 
34.7 
17.7 
16.5 
23.4 
21 .o 
25.0 
25.3 
25. 
29.5 

23 99 

23 -3 

24.4 

C 

5.1 
5.7 
6 97 
6 -7 
3 c9 
3.9 
6.7 
6.7 
5.7 
3.8 
3.8 
6.0 
6.0 
6.2 
3 07 
3 07 
5 .1 
5.7 
5.7 
4.2 
4.2 
5.1 
5.7 
7.0 
4.5 
5.8 
10.2 
13.0 
13 .O 
13.0 
7 03 
3.9 
3.9 
4 .O 
4 03 
2.8 
2.8 
6.7 
6.8 
7 .a 
4.9 
4.9 
6.1 
6 .7 
3.6 
1.4 
11.4 
7.8 
8.1 
8.7 
7.0 
6.0 

5.9 
4.5 

6.2 

C/KM 

29.8 
27.8 
31.2 
31.3 
32.2 
32.9 
26 .1 
26.1 
26.8 
29.3 
29.3 
26.5 
26.5 
23 .1 
28.1 
28.1 
33.1 
24.9 
24 .9 
26.5 
26.5 
29.8 
27.9 
30.9 
30.2 
28.3 
22.8 
24.3 
24 .3 
24.3 
31.3 
30.6 
30.7 
31.1 
30.6 
30.7 
37.9 
31.0 
29.3 
29.8 
31.6 
31.5 
32.6 
31.0 
39.7 
38.7 
24.1 
22.7 
29.6 
27.2 
31.1 
31.3 

35.4 
30.0 

31.9 

30 



APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BHTCOR -GRAD 
NO LOG 

10884 9 26 74 
10894 6 27 74 
10895 6 13 74 
10895 6 13 74 
10896 6 19 74 
10898 8 11 74 
10899 6 22 74 
10899 6 22 74 
10900 7 5 74 
10917 7 3 74 
10923 7 7 74 
10931 7 24 74 
10937 7 5 74 
10937 7 5 74 
10939 7 25 74 
10943 7 8 74 
10944 7 15 74 
10944 7 15 74 
10945 10  22 74 
10946 11 19 74 
10948 7 18 74 
10948 7 18 74 
10949 7 16 74 
10949 7 16 74 
10955 1 2  12  74 
10957 8 1 4  74 
10960 9 28 74 
10962 9 27 74 
10967 8 10 74 
10968 8 4 74 
10972 8 11 74 
10973 8 1 74 
10973 7 3 1  74 
10993 1 24 74 
10999 9 11 74 
11000 9 19 74 
11000 9 19 74 
11002 8 31 74 
11002 8 3 1  74 
11004 8 30 74 
11005 8 22 74 
11021 10  16 74 
11022 9 18 74 
11022 9 18  74 
11023 8 3 1  74 
11023 8 3 1  74 
11027 9 18 74 
11030 8 26 74 
11031 1 2  4 74 
11032 8 29 74 
11033 9 15 74 
11036 9 5 74 
11038 8 21  74 

11041 10  11 74 
11040 9 29 74 

DEGREES DEGREES M M M 

42.3 
42.3 
42.3 
42.3 
42.1 
42.1 
42.2 

42.1 
42.7 
42.3 
42.2 
42.3 

42.7 
42.1 
42.3 
42.3 
42.3 

42.1 
42.1 
42.2 

42.2 
42.3 
42.8 

42.2 

42.3 

42.4 

42.2 

42.4 
42 03 
42.3 
42.3 
42.1 

6 
3 
5 
5 
5 
1 
I 
I 
5 
6 
4 

4 
4 
6 
6 
3 
3 
5 
2 
5 
5 
2 
2 
2 
i 
5 
I 
4 
6 
I 
7 

a 

i97 79.4422 276.1 279.2 808.6 
166 79.3899 404.8 406.9 963.8 

i80 79.2992 415.1 417.6 995.8 
i30 79.6921 488.6 491.6 1151.8 
'07 99.6458 463.9 468.5 1137.2 

.78 79.6819 475.2 475.2 1112.8 
i16 79.6683 479.8 482.8 1166.5 
i12 78.4442 477.0 480.7 681.5 
139 79.4621 442.9 445.0 985.1 
108 79.5665 488.6 491.9 1143.0 
147 79.4012 405.4 407.8 980.8 
147 79.4012 405.4 407.8 980.5 

i85 79.6892 455.4 458.4 1083.3 
I45 79.3983 423.1 452.9 979.6 

i25 79.3317 407.8 410.3 969.3 
!78 79.3019 265.2 268.2 746.8 
i25 79.6573 454.8 457.8 1164.6 

!44 79.6956 417.0 420.0 1041.5 
!44 79.6956 417.0 420.0 1040.6 
!32 79.6839 459.3 462.4 1068.3 
!91 79.3926 415.4 418.8 995.2 

.60 78.8353 426.7 429.8 1039.4 
186 79.4453 414.5 416.7 968.3 
i f8 79.2916 422.8 425.2 984.5 

'73 79.7103 439.2 442.3 1113.4 

i80 79.2992 415.1 417.6 996.4 

.78 79.6819 475.2 475.2 1112.5 

i68 78.4179 457.2 460.6 1652.0 

I45 79.3983 423.1 452.9 97909 

i25 79.6573 454.8 457.8 1163.7 

i66 78.7851 159.1 160.0 609.6 

i57 79.2508 424.9 427.0 999.4 

42.1773 79.7103 439.2 442.3 1119.2 
42.3507 79.3780 420.6 420.9 975.4 
42.1880 79.6924 475.5 478.5 1106.7 
42.1919 79.6863 487.7 490.7 1135.1 
42.1919 79,6863. 487.7 490.7 1135.4 
42.5575 78.7447 509.0 512.g 1909.6 
42.5575 78.7447 509.0 512.7 1909.6 
42.3422 79.4083 454.8 458.1 997.9 
42.3368 79.4052 414.8 417.9 1030.2 
42.3366 79.4454 453.5 455.7 1019.3 
42.3176 79.3813 402.3 
42.3176 79.3813 402.3 404.5 1010.4 
42.1486 79.7102 460.6 463.6 1136.9 
42.1486 79.7102 460.6 463.6 1136.6 
42.4634 77.3177 443.5 447.1 811.7 
42.1776 79.6920 468.8 471.8 1114.0 
42.3734 79.4940 218.5 220.7 725.1 
42.4097 79.2619 451.1 453.5 969.9 
42.3340 79.4833 424.6 426.7 981.5 
42.4128 79.2729 395.0 397.5 892.8 

42.1921 79.6693 1079.0 1082.0 1081.7 
42.1024 79.1462 384.4 387.7 1264.9 

42.1941 79,6798 435.9 438.9 1073.5 

C C C/KM 

28.9 
32.8 
30.0 
30.0 

38.3 
35.6 

36.7 

35.6 
36.7 
35.0 
38.9 
35.0 
33.3 
33 03 
42.2 
37.2 
33.3 
33.3 
30.0 
23 03 
36.1 
36.1 
34.4 
34.4 
35.0 
38.9 
26 07 
33.3 
31.8 
34.4 
36.1 
33 03 
33 03 
29.4 
40,O 
36.7 
36.7 
53 03 
54 04 

9.4 24.2 
8.2 25.5 
8.0 22.1 
8.0 22.1 
7.8 25.1 
8.0 26.7 
7.8 24.9 
7.8 24.9 
7.9 24.7 
6.5 41.9 
7.8 31.6 

8.1 25.7 
8.1 25.7 
6.7 21.5 

7.7 23.9 

8.1 26.9 
7.7 26.1 
7.7 26.1 
8.1 22.6 
9.3 18.8 
8.1 24.0 
8.1 24.0 
8.3 25.1 
8.3 25.1 
7.9 25.4 
8.1 31.0 
9.3 28.4 
7.8 24.6 
8.1 25.5 
7.9 26.9 
7.9 28.2 
8.2 22.6 
8.2 22.4 
8.0 22.0 
7.8 29.1 
7.7 25.5 

6.6 24.5 
6.6 25.0 

7.7 25.5 

32.2 7.7 24.6 
38.9 8.1 29.9 

33.3 8.2 24.8 
35.0 8.2 26.5 
35.0 8.1 23.7 
35.0 8.1 23.7 
33.9 7.4 32.6 
36.7 7.9 25.8 

31.1 7.7 23.0 

30.0 8.1 24.5 
38.9 8.9 23.7 

35.0 8.2 25.0 
32.2 1.9 28.0 

C 

4 -6  
5 07 
5.9 
5.9 
7.0 
6.9 
6.7 
6.7 
7.1 
3.7 
5.8 
6.9 
5.8 
5.8 

10.5 
6.5 
5.8 
5.8 
5.7 
4.2 
7.1 
7.1 
6.2 
6.2 
6.4 
5.9 
3.2 
6.2 
5.7 
5.8 
5.9 
6 .7 
6.8 
5.8 
6.7 
6.9 
6.9 

12.3 
12.3 

5.9 
6.1 
6.1 
6 .O 
6.0 

6.9 
4.6 
6.7 
4 00 
5.7 
5.8 
5.2 
7.8 
6.5 
6.4 

6.9 

C/KM 

29.8 
31.4 
28.0 
28.0 
31.1 
32.7 
31.0 
31.0 
30.7 
47.3 
37.5 
30.0 
31.6 
31.6 
27.9 
32.9 
32.0 
32.0 
28.5 
24.3 
30.1 
30.1 
31.0 
31.1 
31.3 
36.9 
33.6 
30.6 
31.4 
32.8 
34.1 
28.6 
28.5 
27.9 
35.1 
31.6 
31.6 
30.9 
31.5 
30.5 
35.9 
28.9 
30.8 
32.4 
29.7 
29 07 
38.3 
31.8 
29 04 
32.5 
28.9 
30.3 
29.9 
34 .O 
30.9 

31 



APPENDIX A (Cont) 

WE1 
IC 

DATE 
LOG 

ATITUDE 
DEGREES 

11042 9 8 74 42.1588 
11043 9 2 74 42.1874 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

1054 9 1 2  74 
1059 1 0  4 74 
1063 11 14 74 
1066 10  23 74 
1067 10  8 74 
.067 10  8 74 
.069 1 0  29 74 
.069 10  29 7 4  
.076 11 3 74 
.079 9 16 74 
.Os4 9 26 73 
.096 10 27 7 4  
.097 10 9 74 
.098 10  1 74 
. l o 5  10  1 2  74 
.110 10  11 74 
.111 1 0  3 74 

11112 11 29 74 
11114 2 11 75 
11117 10  8 7 4  
11  
11 
11  
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
13 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

.118 1 31 7 5  

.119 8 8 75 

.120 1 0  17 7 4  
,121 11 2 74 
.126 10  1 8  74 
!130 11 6 74 
1131 10  1 9  7 4  
,132 10  1 74 
.133 11.11 74 
.135 11 7 74 
1136 11 3 74 
!137 11 9 74 
.138 10  30 74 
.146 11 8 74 
.147 10  31 7 4  
.148 11 16 74 
.152 11 25 74 
~ 1 5 3  1 2  9 1 4  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.54 11 24 74 

.62 1 2  22 74 

.63 1 2  11 74 

.65 1 2  2 i  74 

.67 1 2  13 74 

.69 1 2  1 9  74 

.70 1 2  1 2  74 

.78 11 27 74 

.79 1 2  4 74 

.EO 1 16 75 

.81 1 6 7 5  

.82 1 7 75 

.83 6 9 75 

.92 1 8 75 

.93 1 2  1 9  74 

42.3610 
42.3185 
42 -2482 
42.4032 
42.4283 
42.4283 
42.3892 
42.3892 
42.4161 

42.3223 
42.1909 
42.3255 
42.3284 
42.2202 
42 -1565 
42.3351 
42.3430 
42.5976 
42.1858 
42.3403 
42.3401 
42.3200 
42.4032 
42.2706 
42.1716 
42.1713 
42.1647 
42.1905 
42.4538 
42.1964 
42.1971 
42.3259 
42.3225 
42.4056 
42.3985 
42.3395 
42.3639 
42.3250 
42.2176 
42.2229 
42.2532 
42.2512 
42.3283 
42.3626 
42.4373 
42.2557 
42.2295 
42.3283 
42.2561 
42.8456 
42.2036 
42.3585 

42.1466 

ONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BHTCOR AAPGRAD 
DEGREES M M M C C C/KM 

79.6860 
79.6781 
7 9 . 2917 
79.3682 
79.6357 
bg.8924 
78.8511 
78.8511 
79.1920 
79.1920 
79.3150 
79.7029 
7 9  -3991 
79.7009 
79.4799 
79.4718 
77 -5427 
79.6990 
7 9 . 4156 
79.3861 
78.9841 

79.4218 
79.3958 

79.2938 
77.6400 

79.7189 
79.7221 
79.7098 
77.6231 
79.6975 

79.3422 
79.3756 
78.8784 
78.8738 
79.4975 
7 9 -3117 
79.3671 
79.6389 
79.6255 
79.6288 
79.6210 
79.3575 
79.4998 
79.2936 
79.6389 

79.3780 
79.6154 
78.8337 
79.6537 

79.6676 

79.3492 

79.7096 

79.7091 

79.6361 

79.5036 

472.4 
484.6 

399.0 
487.1 
390.1 
451.1 
451.1 

423 .7 
271.3 

424 06 

423 -7  

460.9 
406.6 

442.9 

646 2 
449.0 
416 07 

457.8 

436.2 

398.7 
243 .8 
445.0 
420.0 
398.7 
469.4 
329.2 
473.4 
438.9 
438.9 
442.3 
447.4 
538.0 
445.0 
439.8 
504.4 
457 .8  
435.9 
435.9 
321.0 
405.7 
400.5 
511 .8 
513 .O 
481.0 
477.9 
438.3 
235 .O 
262.1 
458.4 
489.2 
419.7 
465.7 
176.8 
481.9 
232.9 

506.0 1139.6 
488.3 1121.1 

402.0 1004.3 
427.0 984.5 

487.4 1089.7 
393.2 1001.0 
454.2 1055.2 
454.2 1055.2 
424.6 607.2 
424.6 603.8 
274.6 763.8 
463.9 1138.4 
409.0 993.6 
460.9 1107.0 
444.4 1000.0 
438.3 999.7 
649.8 1375.6 
452.0 1107.3 
416.7 992.4 
401.1 958.3 
246.9 1469.7 

422.5 990.0 
401.7 969.9 

332.5 853.4 
477.0 1118.6 

448.1 1082.0 

432.1 1076.6 

442.0 1091.2 
442.0 1090.6 
445.3 1095.8 
450.5 1078.7 
541.6 970.5 
448.1 1077.8 
442.9 1077.8 
507.5 1150.0 
460.2 1029.3 
438.3 1051.0 
438.3 1050.6 
323.4 866.2 
408.1 962.3 
402.9 1208.5 
514.2 1134.2 

483.7 1083.0 
515.4 1132.9 

481.0 1089.7 
440.7 1026.3 
237.1 756 .2  
265.2 731.5 
461.5 1051.0 
494.4 1105.2 

465.7 1079.6 
176.8 347.8 
484.9 1122.3 

423.4 997.6 

235.0 752.9 

35.0 
34.4 
32 .2  
32.8 
34.4 
32.2 
33 .9 
35.0 
21 .1  
21.1 
24.4 
35.0 
31.1 
31.7 
31.1 
31.1 
43.3 
32.8 
32.2 
32.8 
39.4 
32.2 
32.8 
32.8 
32.8 
25.6 
32.8 
32.2 
32.8 
32.8 
32.2 
29.4 
32.2 
33.9 
31.7 
32 .2  
32.2 
32.8 
30.6 
29.4 
31.7 
36.1 
33.3 
32.2 
35.0 

28.9 
24.4 
33.3 
35.6 
33.9 
35.0 
23.3 
36.1 

36 - 7  

26.7 

7.6 
7.7 
7 . 9  
8 . 3  
7.6 
8.1 
7.5 
7 . 5  
7 . 9  
7 . 9  
9 .3  
8 .1  
8 .2  
8.0 
7 . 8  
7.9 
5 .9  
8 . 2  
8.1 
8 .2  
9 . 1  
8 . 1  
8.0 
8 .2  
7 -6  
8.7 
7.5 
8.2 
8 .2  
8 . 2  
8 . 1  

8 . 1  
8 .2  
7 .2  
7 .7  
7.7 
7.7 
9.0 
8 . 1  
8 .2  
7.4 
7.4 
7 06 
7.7 
7 . 9  
9 .8  
9 .3  
7 .8  
7 .6  
8 .0  
7 .8  
9.2 
7 . 7  
9 .8  

6 -5  

24.0 
23 .8 
24.7 
24.4 
24.6 
24.1 
25.0 
26.1 
21 08 
21.9 
19.8 
23 .6 
23 -1 
21.4 

23.2 
27.2 
22.2 
24.3 
25.6 
20.6 
22.3 
25.0 
25.3 
23.4 
19.7 
22.6 
22.0 
22.5 
22.4 
22.4 
23 .6 
22.4 
23 .9  
21 .3 
23.8 
23.3 
23.9 
24.9 
22.2 
19.4 
25.3 
22.9 
22.7 
25.1 
28.1 
25.3 
20.7 
24.3 
25.3 
25.9 
25.2 
40.6 
25.3 
22.4 

23 e3 

C 

6 .9  
6.8 
5 .8  
6.0 
6 .5  
5 .9  
6.3 
6 .3  
3.2 
3 .2  
4 03 
6 . 9  
5.9 
6 07 
5.9 
5.9 
8.5 
6 .7 
5 .9  
5.6 
9 .2  
6.5 
5.9 
5.7 
6.5 
4 .9  
6 . 8  
6 .6  
6.6 
6 06 
6.5 
5 07 
6 .5  
6.5 
7.0 

6 .3  
6.3 
5.0 
5.7 
7.4 
6 .9  
6 .9  
6 .5  
6 .5  
6 . 1  

4 .O 
6 .3 
6.7 
5.9 
6 . 5  
1.4 
6 . 8  
4 .2  

6 . 1  

4 .2  

C/KM 

30.1 
29.9 
30.6 
30.3 
30.6 
30.0 
31.0 
32.0 
27.0 
27 .1 
25.4 
29.7 
29.0 
27.4 
29.2 
29.1 
33.5 
28.2 
30.2 
31.5 
26.9 
28.3 
30.9 
31.2 
29.4 
25 .4 
28.7 
28.0 
28.5 
28.4 
28.4 
29 .5 
28.4 
29.9 
27.3 
29-8 
29.3 
29.8 
30.7 
28.1 
25.5 
31.3 
28.9 
28.7 
31.1 
34.0 
30.8 
26.2 
30.2 
31.3 
31.8 
31.2 
44.5 
31.3 
28.0 

32 



APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BBTCOR AAPGRAf 
NO LOG DEGREES DEGREES M M M C C C/RM C/KM 

11197 12  22 74 
11199 1 17 75 
11200 1 29 75 
11205 1 20 75 
11207 1 14 75 
11208 1 3 1  75 
11210 9 10 75 
11211 8 6 75 
11212 9 29 75 
11254 2 1 2  75 
11255 2 8 75 
11256 1 2 8  75 
11257 1 16 75 
11258 1 27 75 
11262 2 19  75 
11263 2 27 75 
11265 2 18 75 
11267 3 8 75 
11268 2 24 75 
11269 3 25 75 
11273 4 27 75 
11274 5 5 75 
11275 2 9 75 
11285 7 25 75 
11294 3 7 75 
11295 3 16 75 
11296 5 5 75 
11297 2 16 75 
11298 5 19 75 
11304 3 16 75 
11305 12  20 75 
11310 4 29 75 
11311 2 27 75 
11312 3 20 75 
11314 3 9 75 
11315 3 10*75 
11316 3 17 75 
11323 2 7 75 
11337 3 20 75 
11339 10 2 75 
11340 4 2 1  75 
11341 4 28 75 
11342 4 3 75 
11349 4 18 75 
11350 5 14 75 
11352 3 26 75 
11353 6 2 75 
11354 4 10 75 
11355 7 10 75 
11358 6 27 76 
11362 7 1 2  75 
11363 7 3 75 
11364 5 12  75 
11370 1 2  23 75 
11372 4 12  75 

42.2023 
42.2051 
42.2467 
42.3324 
42.3533 
42.3500 
42.1004 

42.0946 
42.2278 
42.2598 
42 -2337 
42.2643 
42.2689 
42.3648 
42.3589 
42.4177 
42.3247 
42.3195 
42.2604 
42.3351 
42.3371 

42.1070 
42.3207 
42 -2628 
42.3145 

42.2667 
42.3285 
42.3240 
42.4065 
42.7552 
42.8119 
42.2740 
42.3343 
42.3248 
42.3329 
42.3264 
42.3357 

42.2991 

42.1008 

42.3451 

42.3199 

42 03062 

42.3149 
42.3288 
42.3241 
42.3291 
42.3241 
42.3133 
42.3328 
42.4251 
42.2132 

42 . 2733 
42.4155 
42.3092 

42 218 2 

79.6696 

79  . 6167 
79.3448 
79.5083 
79.5166 
79.4640 
79.4553 
79.4635 
79.6272 
79.6322 
79.6242 
79.6568 
79.6491 
79.5063 
79.5136 
79.3718 
79.4507 
79.4073 
79.6904 
79.5033 
79.5120 
79.5038 
79.4583 
79.4158 

79.3985 
79.3892 
79  . 6877 
79.4443 
79.4363 
79.3890 
78.3475 

7 9 06273 

79  6828 

78.1939 
79.6242 
79.4924 
79.4233 

79 -4893 
79.4296 
79.3562 
79.3542 
79.3544 
79.5062 
79.5104 
79.3329 
79.5003 
79.4953 
79.4383 
79.3485 
79.7015 

79.6904 
79.2932 
79.3510 

79.3835 

79.6983 

471.8 

478.5 
511 .1 
239.0 
238.0 
478.5 
467.3 
468.5 

470.0 

408.4 

483 07 

483 07 

485.2 

416 0 1  
216 0 1  
226.2 
237.7 
485.2 
442.6 

429.8 
294.7 

483.1 
438.9 
310.9 
442.6 
406.0 
262.7 
467.0 
449.9 
239.3 
539.5 
498.3 
442.9 
377.3 
424.3 
421.5 
437.4 
417.0 
394.1 
395.6 
405.4 
354.5 
359.4 
494 0 1  

411 08 
415.1 
445.6. 

296 03 

271.0 

241.4 
425.2 

232.3 
419.7 

295.7 
411 .5 

474.9 1097.3 

481.6 1092.1 

241.1 772.7 

486.2 1091.8 

513.6 1090.6 

240.2 792.8 
481.9 1244.2 
470.6 1040.9 
471.8 1240.5 
486.2 1103.7 

487.7 1100.9 
411.5 985.4 

473.0 1067.7 

419.1 992.7 
218.2 738.2 

240.5 716.3 
487.7 1051.6 

228.6 750.1 

445.0 1028.4 
299.3 1174.4 
431.9 895.8 
296.9 834.8 

441.4 1020.2 

445.0 1034.5 
408.4 989.1 
265.8 824.2 
469.4 1033.9 
452.0 1016.2 
242.9 737.3 

501.4 815.3 

379.5 930.9 

424.0 999.7 
439.5 1000.4 
420.0 982.7 
396.5 1003.4 
395.6 1006.4 
407.8 1002.2 
356.6 910.1 

273.1 810.5 
486.5 1259.1 

313.9 878.7 

542.5 872.0 

445.9 1011.6 

426.7 1026.3 

361.5 941.2 
496.5 1083.6 
413.9 977.2 
417.0 982.4 

241 .4 ' 723.9 
428.2-1020.8 
422.8 1033.9 
235.3 794.3 
296.6 780.0 

447.8 1013.2 

413.9 1014.4 

32.8 7.8 
35.6 7.7 

33.3 7.1 
28.3 9.8 

36.1 8.0 
33.3 8.1 
33.3 8.1 
35.6 7.7 

35.0 7.6 
31.7 8.3 
33.3 8.2 
29.4 10.0 
29.4 9.9 
22.8 9.6 

35.6 7.7 

28.9 9.8 

35.0 7.7 

32.2 7.4 
31.1 7.8 
31.1 9.4 
30.6 7.9 

30.6 9.5 

31.7 7.9 
29.4 9.3 

30.0 8.2 
31.1 9.7 

30.0 7.8 
22.2 9.6 

29.4 9.3 

37.8 7.9 

31.1 7.9 

31.1 7.6 

28.3 5.9 
18.9 6.2 
29.4 8.0 
28.3 8.5 
35.0 8.0 
33.3 8.0 
40.0 7.9 
31.7 8.1 
31.1 8.4 
36.1 8.4 
33.3 8.2 
31.1 8.7 
32.8 8.7 
30.6 7.3 
30.6 8.1 
32.8 8.1 
33.3 7.8 
29.4 9.6 
33.9 8.3 

28q9 10.0 
29.4 9.1 

35.0 8.3 

31.7 8.2 

22.7 
25.5 
25.5 
24.0 
24.0 
24.1 
22.6 

20.3 
25.3 

24.9 
23.7 

26.4 
26.1 
18.4 

22.6 
18.5 
25.2 

24.2 

25.5 

25.3 

23 -6 

24.2 
26 -0  
23 .7 
23.3 
23 .O 
22.5 
22.0 
25.9 
22.8 
21  09 
17 -1 
25.7 
15.6 
21.2 
21.4 
26.3 
25.3 
32.1 
24.0 
22.7 
27.6 
25.1 
25.2 
25.6 
21  .4 
22.9 

25.2 
25.1 

27.4 
25.1 
25 08 
23 08 
26 0 1  
23.2 

C 

6 .6 
6 .6 
6 06 
6 06 
4.3 
4.5 
7.6 
6.2 
7.6 
6.6 
6 04 
6 .6 
5.8 
5.9 
4 0 1  
4.2 
3.9 
6 03 
6.1 
7.1 
5.2 
4 08 
4 06 
7.7 
6.1 
5.1 
6.2 
5.8 
4 07 
6.2 
6 00 
4.1 
5.0 
4 .6 
6 00 
5.4 
6.1 
5.9 
5.9 
5 08 
5.9 
6.0 
5.9 
5.3 
5.5 
6.5 
5.8 
5.8 
6.0 
4 .O 
6.1 
6.2 
4 05 
4 04 
6 00 

28.7 
31.5 
31.5 
30.0 
29.6 
29.7 
28.7 
30.2 
26.5 
31.3 
31.5 
30.9 
29.6 
31.2 
31.9 
31.7 
23.9 
29.6 
28.6 
24.5 
31.0 
29.9 
31.7 
29.8 
29.3 
28.7 
28.4 
27.9 
31.6 
28.7 
27.8 
22.6 
31.5 
21.3 
27.2 
27.2 

31.2 
38.0 
29.9 
28.6 
33 .5 
31.0 
31.1 
31.5 
27.5 
28.8 
31.0 
31.1 

31.0 

32. 

32.9 

31.8 
29.4 

29 0 1  

31.7 

33' 



APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BHTCOR AAPGRAD 
NO LOG 

11373 7 11 75 
11387 5 1 75 
1 3  
13 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

1388 5 22 75 
1403 8 1 75 
1405 6 24 75 
1406 7 1 75 
1407 6 3 75 
1414 6 25 75 
.415 7 19 75 
.422 5 23 75 
.423 6 2 75 
1424 5 15 75 
.427 6 8 75 
.428 5 26 75 
.429 5 26 75 
.430 7 19 75 
.431 5 30 75 
.447 8 14 75 
.448 6 9 75 
.453 10 1 75 
.454 6 11 76 
.455 6 12 75 
.456 9 1 75 
.457 8 7 75 
.459 6 15 75 
.462 9 4 7 5  
1469 10 23 75 
.470 1 2  11 75 
.471 11 24 75 
.472 1 0  29 75 
.473 11 10 75 
.477 7 20 75 

.480 9 2 75 

.482 6 16 75 

.486 6 23 75 

.487 8 15 75 
,488 7 2 75 
.489 8 23 75 
.499 8 19 75 
.500 7 27 75 
.501 10 15 75 
.502 8 25 75 
.503 9 3 75 
.504 11 20 75 
.505 1 2  1 2  75 
,510 8 14 75 
1511 7 22 75 
1512 8 8 75 
1513 7 30 75 
.524 9 10 75 
,525 9 19  75 
,526 10 16 75 
,530 8 22 75 
.532 9 16 75 

.47a 8 1 2  7 5  

DEGREES 

42.3276 
42.2214 
42.1058 
42.7258. 
42.3240 
42.3195 
42.2083 

42.3154 
42.3951 

42.3125 
42.3070 
42.8972 
42 . 2691 
42.3331 
42.3094 
42.8783 
42.3929 
42.3925 
42.4115 
42.3215 
42.3251 
42.3096 
42 . 2235 
42.2069 
42.4498 
42.4543 
42.4526 
42.4463 
42.4416 
42.2382 
42.4735 

42.3129 
42.3191 
42.3062 

42.2988 
42.3677 
42.2596 
42.3123 
42.3654 
42.3605 
42.3648 
42.3664 
42.5869 
42.3986 

42.3115 
42.3184 
42.3281 
42.3949 
42.1143 
42.3741 

42.1971 

42.3920 

42.2038 

42.3239 

42.4380 

DEGREES 

79.3230 
79.6668 
79.4780 
77.9534 
7 9.3 157 
79.3104 
79.6944 
79.6499 
79.3439 
79.4102 
79.3532 
79.4075 
79.3835 
77.1142 
79.6424 
79.5240 
79.3933 
78.8109 
79.3438 
79.4028 
79.3555 
79.4843 
79.5204 
79.5063 
79.6419 
77 -2508 

79.3028 
79.2828 
79.2896 
79.2517 
79  . 6276 

79.2962 

78.4283 
78.8767 
79.3704 
79.4750 
79.3466 
79.4671 
79.3675 
79.2750 
7 9.6986 
79.3037 
79.2669 
79.2597 
79.2530 
79.3181 
78.7008 
79.3789 
7 9 -2701 

79.5193 

79.3651 
79.4696 
79.4345 

79.5141 

79.4965 

M 

458.7 
493.2 
466 .3 
334.1 
410 .3 
399.6 
443.5 
470.9 
490.7 
248.4 
365.8 
458.1 
441 .O 
242.3 
414.5 
273.4 
447.4 
182.3 
376.4 
252.4 
265.2 
429.8 
327.4 
397.8 
520 .O 
462.1 
244 .8 
231.0 
251.2 
255.4 
356.6 
479.8 
531.6 
555.7 
409.7 
458.7 
395.0 
445.9 
394.4 
450.2 
269.7 
398.4 
459.3 
473.4 
474.9 
402.3 
325.2 
283.2 
339.9 
374.0 
371.9 
421.2 
316.1 
519.7 
256 .6 

M M 

461.2 1051.0 
496.2 1886.4 
469.7 1225.9 
337.4 791.6 
412.7 1008.0 
402.0 998.2 
446.5 1073.2 
474.0 1116.2 
493.2 1086.0 
252.1 746.8 
369.1 864.4 
460.6 1051.9 
443.5 1043.9 

417.6 978.4 
275.5 819.0 

185.6 339.5 

245.1 646.5 

449.9 1042.7 

379.8 885.4 
255.4 756.8 
268.2 761.4 
432.2 988.2 

399.9 962.3 
523.0 1135.4 

329.5 876.9 

462.1 1079.6 
247.8 699.5 
234.4 690.4 
254.5 691.9 
259.1 711.7 
359.7 813.5 

534.9 1230.8 

412.1 1007.7 
460.9 1021.4 
397.5 1004.3 
448.1 1008.6 
396.8 1004.3 
453.2 1001.6 
272.8 853.4 
401.4 1012.5 
462.4 1013.5 

477.3 1064.1 
404.8 965.3 
328.6 790.7 
286.5 774.2 
342.6 815.0 
376.4 933.0 
374.0 899.5 

319.1 823.3 

259.7 780.3 

482.8 1096.4 

559.0 1409.7 

476.4 1030.5 

42384 982.1 

52380 1271.0 

C 

33.9 
47.2 
33 03 
30.0 
33.3 
33 .9 
33.3 
34.4 
33 03 
32.2 
26.1 
34.4 
32.2 
30.0 
32.2 
31.1 
33 .9 
23.3 
31.7 
24.4 
29.4 
32.2 
30.6 
34.4 
35.6 
27.8 
22.2 
23.3 
25.6 
28.3 
24.4 
34.4 
35.6 
42.2 
33.9 
35.0 
33.3 
33.9 
33.3 
31.7 
31.1 
32.2 
34.4 
31.7 
32.2 
30.6 
25.0 
35.6 
28.3 
32.2 
32.2 
31.7 
26.7 
36 07 
28.9 

C 

7.7 
7.6 
8.1 
8.0 
8.1 
8.3 
8.1 
7.9 
7.4 
9.6 
8.4 
7.7 
7.9 
8.5 
8.2 
9.5 
7.8 
9.0 
8.3 
9.5 
9.4 
8.0 
9.0 
8.3 
7.3 
7.7 
9.5 
9.6 
9.4 
9.4 
8.4 
7.7 
6.6 
7.0 
8.2 
7.7 
8.3 
7.8 
8.4 
7.6 
9.7 
8.3 
7.6 
7.4 
7.4 
8.1 
8.4 
9.2 
8.6 
8.5 
8.5 
8.0 
8.9 
7.6 
9.5 

C/KM 

25.0 
21 .o 
20.6 
27.8 
25.0 
25.7 
23 .5 
23.8 
23 .9 
30.4 
20.5 
25.4 
23.3 
33 - 2  
24.5 
26 .4 
25.0 
42.1 
26.4 
19.7 
26.4 
24.5 
24.6 
27.2 
24.9 
18.6 
18.2 
19.9 
23 04 
26.7 
19.7 
24.4 
23 .5 
25.0 
25.5 
26 .7 
24.9 
25.9 
24.9 
24 .O 
25.1 
23.6 
26.5 
23.5 
23.3 
23.2 
2 1  .o 
34.0 
24.3 
25.4 
26.3 
24.1 
21.6 
22.9 
24.8 

C 

6.3 
12.1 

7.5 
4 05 
6.0 
5.9 
6.4 
6.7 
6.5 
4.2 
5.0 
6.3 
6.2 
3.5 
5.8 
4.7 
6.2 
1.3 
5.1 
4.2 
4 .3 
5.8 
5.1 
5.7 
6.9 
6.5 
3.8 
3.8 
3.8 
3.9 
4.6 
6 -6  
7.5 
8.8 
6.0 
6.1 
6.0 
6.0 
6.0 
5.9 
4.9 
6.0 
6.0 
6 -1 
6 e 4  
5.7 
4.5 
4 03 
4 .6 
5.5 
5.2 
5.8 
4.7 
7.8 
4.4 

C/KM 

30.9 
27.4 
26.7 
33.5 
30.9 
31.6 
29.5 
29.8 
29.9 
35.9 
26.2 
31.4 
29.3 
38.5 
30.4 
32.1 
31.0 
45.9 
32.2 
25.3 
32.0 
30.5 
30.4 
33.0 
30.9 
24.6 
23.7 
25.4 
28.8 
32.1 
25.4 
30.4 
29 .7 
31.2 
31.4 
32.7 
30.8 
31.8 
30.8 
29.9 
30.8 
29 .6 
32.5 
29.5 
29.3 
29.1 
26.7 
39.6 
29.9 
31.2 
32.1 
30.0 
27.3 
29.0 
30.4 

34 
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WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BIIT STEMP GRADIENT BHTCOR AAPGRAD 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11  
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11  
11  

NO COG 

15 
15 
b5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
,6 
,6 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

b6 

3 
3 
3 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
1 
8 
8 
8 
8 
9 
9 
9 
9 

a 
a 
a 
a 
I 
I 
1 
I 
1 
I 
f 
2 
2 
1 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 

a 

C 

C 

I 

16 8 15 75 
17 11 28 76 
18 10 4 75 
i2 1 0  21  75 
13 9 11 75 
15 9 1 2  75 
17 8 25 75 
18 9 29 75 
;1 11 3 75 
i2 8 3 1  75 
i3 9 5 75 
14 9 13 75 
i8 2 27 75 
'0 1 76 
13 9 19 75 
t4 10 10 75 
15 9 30 75 
16 9 11 75 
15 9 18  75 
16 9 9 75 
17 11 1 75 
19 1 6 76 
I3 9 16 75 
14 9 20 75 
I5 1 0  2 75 
16 9 24 75 
19 2 20 76 
.o 1 0  2 75 
.2 1 0  21 76 
.3 2 .17  76 
.4 10 24 75 
.5 1 2  6 75 
.6 10  3 75 
.7 9 25 75 
!1 9 6 75 
!3 10  15 75 
!6 5 18 76 
!7 11 6 75 
14 10  9 75 
15 1 2  12  75 
16 10  1 4  75 
17 10  29 75 
18 10  6 75 
11 10 15 75 
13 10 11 75 
15 1 0  23 75 
18 10 29 75 
19 11 6 75 
io 11 6 75 
i4 2 1 76 
i5 12  30 75 

DEGREES 

42.3854 
42.3873 
42.3771 
42.4446. 
42.4203 
42.4428 
42.3117 
42.3159 
42.4499 
42.3683 
42.3031 
42.3097 
42.3169 
42.4753 
42.4461 
42.3328 
42.3143 
42.3572 
42.3740 
42.3538 
42.3586 

42.3456 

42.3188 
42.3270 
42.9112 
43.0174 
42.4429 

42.3632 
42.3701 
42.3785 
42.3788 
42.8991 
42.8919 
42.3969 
42.4259 
42.3123 
42.3215 
42.3159 
42.3095 
42.3151 
42.4457 
42.3807 
42.5867 

42.3040 
42.3055 
42.8983 
42.9450 

42.1422 

42.2934 

42.4446 

42.3100 

DEGREES H M M 

79.3580 397.8 4 
79.3350 400.5 4 
79.3583 477.0 4 
79.2720 306.3 3 
99.2955 295.7 2 
79.3434 216.4 2 
79.4866 436.5 4 
79.4623 461.2 4 
77.1982 357.8 3 
79.3258 400.8 4 

79.3218 498.3 5 

77.2191 413.6 4 
79.3146 236.2 2 

79.4167 476.7 4 
79.2523 510.5 5 
79.2682 439.8 4 

79.2455 524.3 5 
79.4932 487.7 

79.3565 393.2 3 
79.3002 399.0 4 

78.4343 283.5 2 
78.3102 266.1 2 

79.2655 324.6 3 

79.4169 329.2 3 
79.2805 437.4 4 

78.4193 285.0 2 
78.4095 298.7 3 

79.4571 496.8 4 
79.4286 454.2 4 
79.4375 441.4 4 
79.4490 503.5 5 
79.4278 469.4 4 

79.2876 395.9 3 
79.0068 225.6 2 

79.4424 495.0 4 

76.2389 417.6 4 
76.3085 344.4 3 

79.3470 413.9 4 

79.3230 515.4 5 

79.4230 420.6 4 

79.3053 406.9 4 

79.3004 448.1 

79.3017 401.1 4 

79.3301 227.1 2 

79.4236 316.4 3 

79.2727 423.7 4 

79 .287~  371.9 3 
79.2953 286.5 2 

79.3753 192.0 1 

79.4404 479.1 4 

79.4352 477.0 4 

a 
0 
8 
a 
9 
2 
3 
6 
6 

1 

1 
1 
3 
2 
1 
1 
4 
a 
2 
9 
5 
9 
a 
e 
0 
2 
2 
I 
3 
4 
2 
€ 
C 
7 
E 
9 
3 
4 
C 
1 
5 
5 
i 
E 
5 
1 
2 
4 

a 
a 

a 

11.1 920.5 
12.3 911.4 
10.4 994.0 
19.7 796.4 
18.7 796.1 
!0.1 670.0 
18.6 1010.1 
;3.3 1041.8 
;0.9 679.7 
13.3 951.9 
.6.4 1020.2 
10.8 1110.1 

.7.0 698.9 

!3.7 992.4 
'9.1 1066.8 

-7.9 1115.0 

19.3 706.8 

-3.6 1084.8 
12.9 983.6 
19.3 984.2 
!6.7 1085.7 
11.0 1215.5 
i0.5 1033.9 
15.6 1006.8 
10.5 1001.3 

13.5 438.9 
i7.6 341.1 
!7.1 680.6 

.9.4 860.1 
11.3 864.7 

!6.7 973.8 
16.5 463.9 
10.2 484.0 
14.9 856.2 
19.6 771.4 

i7.2 1032.1 
13.8 1058.6 
15.7 1098.8 
11.8 1064.7 
15.4 650.1 
19.0 954.9 
!8.6 615.1 
11.6 1068.9 
17.1 1089.1 
19.5 1064.1 

13.6 995.8 

!7.4 818.4 

10.4 985.7 

19.0 1082.6 

!0.3 931.5 
17.5 794.6 

C 

30.0 

29.4 
22.8 
26 .7 
23 .3 
33.3 
32.2 
30.0 
32.2 
32.2 
32.2 
34.4 
25.0 
25.6 
30.0 
32.2 
32.2 

32.8 
31.1 

31.7 
31.1 
32.2 
31.1 
24.4 
13.3 
26.1 
25.6 
30.6 
28.9 
3 1  07 
31.7 
20.0 
14.4 
36 .1 
24 .4 
28.9 
30.6 
34.4 
33.3 
33.3 
22.2 
3 1  .7 
20.6 
32.2 
33.9 
32.8 
28.9 
26.7 

31.1 

31.7 

36 07 

C 

8.1 
8.1 
7.4 
8.9 
9.0 
9.8 
7.9 
7.7 
8.2 
8.1 
8.2 
7.3 
7.1 
7.7 
9.6 
8.0 
7.5 
7.1 
7.7 
8.1 
6.9 
7.8 
7.7 
8.4 
8.3 
8.2 
8.0 
8.0 
9.7 
8.7 
9.0 
8.8 
7.7 
7.9 
8.0 
7.9 
8.3 
9 .1 
7.3 
7.7 
7.9 
7.3 
7.6 

10.0 
8.1 
9.3 
7 05 
7.4 
7.5 
6 08 
7.5 

C/KM 

23.8 
25.2 
22.2 
17.5 
22.1 
20.3 
25.2 
23.6 
32.0 
25.3 
23 .6 
22.4 
24.5 
24.8 
22.6 
22.1 
23.2 
23.2 
24.3 
25.1 
22.3 
23.7 
23.2 
22.6 
23.9 
23 .O 
37.4 
15.8 
24.1 
20.6 
25.1 
23.2 
24.3 
24.4 
25.8 
13.5 
32.4 
19.9 
19.9 
22.1 
25.1 
23 07 
24.2 
18.8 
24.6 
18.3 
23.1 
24.3 
23.7 
23 .7 
24.2 

C 

5.4 
5.3 
5.9 
4.5 
4.5 
3 -6  
6.0 
6.2 
3.7 
5.6 
6.1 
6 - 7  
6.7 
3.8 
3.9 
5.9 
6.4 
6.5 
5.8 
5.8 
6.5 
7.4 
6.2 
6.0 
5 .9 
5.9 
2.0 
1.3 
3.7 
4 07 
4 .9 
5.0 
5.8 
5 07 
2.2 
2.3 
4 .9 
4 03 
6.5 
6.1 
6.3 
6.6 
6.4 
3.5 
5.6 
3.2 
6.4 
6.5 
6.4 
5.4 
4.5 

11657 10 17 75 42.3060 79.4926 417.0 419.1 992.4 31.1 8.1 23.2 
11659 11 11 75 42.1157 79.4949 499.9 503.2 1243.3 33.9 7.8 21.0 
11661 12  15 75 42.0907 79.4732 457.2 460.6 1236.0 34.4 8.2 21.2 
11664 1 5 76 42.1696 79.5091 469.4 472.7 1179.6 35.6 7.9 23.4 

1- 

C/KM 

29.6 
31.1 
28.1 
23 .1 
27.8 
25 .7 
31.1 
29.5 
37.4 
31.2 
29.5 
28.5 
30.5 
30.3 
28.1 
28.1 
29.1 
29.2 
30.2 
31.0 
28.3 
29.8 
29.1 
28.5 
29.8 
28.9 
41.9 
19.6 
29.6 
26.3 
30.8 
28.9 
30.2 
30.3 
30.5 
18.2 
38.2 
25.5 
25.9 
28.1 
31.1 
29.7 

24.2 
30.5 
23 .5 
29.1 
30.4 
29.7 
29.5 
29.8 
29.1 

30.2 

35 
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WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BHTCOR AAPGRAD ~ 

NO ~ LOG DEGREES DEGREES M M M C C C/KN 

11666 11 20 75 
11667 10 30 75 
11671 10 22 75 
11672 3 22 76 
11676 11 17 75 
11678 1 2  5 75 
11679 7 9 76 
11680 7 17 76 
11681 1 12 76 
11682 6 24 76 
11683 5 20 76 
11684 5 14 76 
11686 6 7 76 
11687 6 2 76 
11691 11 11 75 
11696 12 5 75 
11697 1 2  4 75 
11698 11 13 75 
11 
11 
11 
11 
11 
11 
11 
11 
11 

1699 11 3 75 
.701 11 2 75 
.702 1 5 76 
.705 11 17 75 
.706 8 1 2  76 
.708 11 27 75 
1710 2 2 76 
1711 1 2  13 75 
~ 7 1 2  11 26 75 

11713 1 14 76 
11714 11 9 75 
11715 11 27 75 
11716 11 28 75 
11717 ii 19  75 
11718 11 15 75 
11720 11 20 75 
11721 11 23 75 
11723 11 23 75 
11724 11 8 75 
11728 1 2  17 75 
11730 1 2  16 75 
11734 11 26 7 5  
11742 11 20 75 
11748 2 18 76 
11751 1 25 76 
11752 1 2  23 75 
11753 11 10 75 
11754 1 2  11 75 
11762 3 28 76 
11764 11 25 75 
11765 1 2  1 2  75 
11766 12 12 75 
11774 1 21 76 
11776 1 2  7 75 
11777 12 22 75 
11778 1 9 76 
11781 1 2  22 75 

42 . 8452 
42 . 0663 
42.3103 
42.1615 
42.4505 
42.4356 
42.4539 

42.4342 
42.4302 
42.4458 
42.4402 
42.4417 

42.4561 
42 -3041 
42.3207 
42.3165 
42.8784 
42 -3745 
42.3884 

42.4500 
42.8386 
42.4859 
42.3593 
42.3459 

42.3679 
42.2971 
42.3033 

42.2900 
42.3544 
42.4446 

42.4273 

42.4461 

42.0316 

42.3341 

42.3053 

42.4690 
42.3884 
42.5695 
42.7142 

42.8870 
41.9458 
42.3384 
42.2944 
42.3847 
42.3668 
42.1599 
42.3807 
42.2985 
42.3036 

42.8968 

42.8992 
42.3056 

42.1161 

42.4415 

42.9007 

76.7878 
79.7366 
79.4237 
79.4705 
78 S 6 7 8  
79.3623 
79.3656 
79.3719 
79.3737 
79.3538 
79.2331 
79.2335 
7 9 . 1992 
7 9  . 1941 
79.2597 
79.4615 
79.4425 
79.4475 
7 8.4251 
79.2864 
79.2949 
79.6815 
78.7951 

79 -3261 
79.4172 

76 07793 

79  4239 
79.3139 
79.3061 
79.4040 
79.3896 
79.3329 
79.3474 
79.2604 
79.3497 
78  6807 
79;36q8 
78.7350 
78.5182 
79.5186 

78.4047 
79.3071 
7 9 . 4161 
79.3754 
77.7259 
78.0128 
79.3881 
79.4424 
79.4519 
79.3580 
78.4080 
78.4038 
78.3975 
77.1636 

78.4210 

172.8 
429.8 
484 .6 
477.9 
196.6 
207.3 
192.0 
220.1 
208.8 
228.6 
381.6 
402.3 
342.9 
336 .8 

481 .3 
4 86'. 8 
503.5 
289.6 
430.7 
323 .1 
435.9 
341 .I 
175.0 
182.9 
345.9 
418.2 
395.9 
393.2 
504 -4 
449.0 
463 .6 
399.9 
484 99 
204.2 

277.4 

417.6 
369.4 
506 .3 
428.9 
554.7 
320.0 
478.5 
404.8 
499.9 
393.2 
545.6 
611.7 
390.8 
498.3 
509.0 
205 .7 
295.7 
303.3 
294.1 
533.4 

176.2 641.3 

487.1 1080.5 

199.9 654.4 

195.4 652.0 

433.4 1176.8 

481.3 1196.3 

210.6 672.7 

223.1 706.5 
211.2 673.0 
231.6 700.4 
384.7 857.4 
405.4 885.1 
345.9 834.2 
339.9 848.9 
280.7 730.6 
483.7 1066.5 

506.0 1082.3 
291.4 511.5 
433.7 991.2 
326.1 851.3 
439.2 1249.4 
341.4 872.0 
178.3 661.4 
185.9 613.0 
349.0 905.3 
420.3 975.4 
398.7 986.9 
396.2 947.0 
506.9 1112.8 
450.8 1056.4 
466.6 1081.7 
402.0 1016.2 
486.8 1075.9 
207.6 668.4 
420.6 1001.6 
371.6 893.4 
509.6 962.3 
431.9 1688.9 
558.1 1293.6 
321.9 501.4 
478.5 195.1 
406.9 987.9 
504.7 1106.4 
395.6 911.4 
548.9 1056.1 
615.1 1361.8 
393.5 918.7 
500.5 1095.1 
511.1 1097.9 
208.8 671.2 
295.7 488.3 
304.5 490.1 
295.7 504.4 
536.8 991.8 

489.8 1054.9 

27.8 9.3 
38.9 8.6 
31.1 7.5 
28.9 7.9 
20.0 9.9 
-26.7 9.9 
28.9 10.0 
28.3 9.8 

32.2 9.? 
27.2 8.1 
31.1 7.9 
28.9 8.5 
27.8 8.6 
28.9 9.1 
31.7 7.5 
31.1 7.4 
31.7 7.3 
21.1 8.0 
30.0 7.8 
27.2 8.8 
37.8 8.6 
27.8 8.5 
30.0 9.3 
26.1 10.0 
29.4 8.7 
31.1 8.0 
30.0 8.3 
31.1 8.2 
34.4 7.3 
32.2 7.8 
31.7 7.7 
30.0 8.3 
32.8 7.4 
21.1 9.9 

28.3 9.9 

32.8 7.7 
30.6 8.4 
32.2 6.6 
42.8 7;1 
37.8 7.2 
20.0 7.7 
16.1 8.2 
29.4 8.2 
33.9 7.3 
30.0 8.2 
30.6 6.6 
36.1 6.4 
30.0 8.2 
30.0 7.4 
30.6 7.2 

21.7 8.0 

13.3 8.0 
35.0 6.8 

26.7 9.9 

13.9 7.9 

28.8 
25.8 
21.9 
17 .6 
15.4 
25.0 
29.0 
26 .3 
27.5 
32.2 
22.3 
26.2 
24.4 
22.6 
27.0 
22.7 
22.5 
22.6 
25.5 
22.4 
21.6 
23.4 
22.1 
31.3 
26 03 
22.9 
23.7 
22.0 
24.2 
24.4 
23.1 
22.2 
21.3 
23 .6 
16.8 
25.0 
24.8 
26.6 
21.2 
23.6 
24.5 
40.7 
21.5 
24.0 
24.0 
22.7 
21.8 
23 07 
20.7 
21.2 
25.0 
28.1 
12.3 
10.7 
28.5 

C 

3.4 
7.2 
6 05 
7.3 
3 -5 
3 .6 
3 05 
3.9 
3.6 
3.8 
4.9 
5.1 
4.8 
4.9 
4.0 
6.4 
6 03 
6.5 
2.5 
5.9 
4.9 
7.7 
5.0 
3 06 
3.2 
5.3 
5.8 
5.8 
5 .6 
6 .7 

6 .5 
6.3 

6.0 
6.5 
3 06 
5.9 
5 .2 
5.7 

10.7 
8.0 
2.4 

.3 
5 08 
6 - 7  
5.3 
6.3 
8.5 
5.4 
6.6 
6.6 
3 06 
2.3 
2.4 
2.5 
5.9 

C/KM 

34.1 
31.8 
27.9 
23 .7 
20 .7 
30 .I 
34.4 
31.8 
32.9 
37 e7 
28.0 
32.0 
30.1 
28.4 

28.6 
28.5 
28.6 
30.4 
28.3 
27.3 
29.5 
27.8 
36.6 
31.6 
28.7 
29.6 
27.9 
30.0 
30.4 
29.1 
28.2 
27.3 
29.6 
22.2 
30.9 
30.6 
32.5 
27.5 
29.8 
29.3 
42.2 
27.4 
30.0 
29.8 
28.6 
28.0 
29.6 
26.7 
27.3 
30.4 
32.9 
17.1 
15.5 
34.4 

32.6 
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APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BET STEMP GRADIENT BETCOR AAPGRAD 
NO LOG DEGREES DEGREES M H H C C C/KM 

11782 
11783 
11784 
11786 
11787 
11788 
11793 
11800 
11802 
L1803 
11804 
11806 
11807 
11808 
11809 
11810 
11811 
11812 
L1866 
11867 
11868 
11869 
11870 
11871 
11872 
11873 
11874 
11875 
11876 
11877 
11879 
11880 
11882 

11884 
I 1885 
11886 
!1887 
(1888 
L1889 
-1890 - 11891 
L1893 
L1894 
11895 
11896 
11897 
11900 
11901 
11902 
11903 
11904 
L1905 
11907 
L1909 

'1883 

4 5 76 
5 12 76 
4 27 76 
1 17 76 
1 30 76 
1 25 76 
12 30 75 
2 8 76 
2 14 76 
6 11 76 
6 17 76 
5 29 76 
6 4 76 
4 19 76 
4 21 76 
4 12 76 
8 31 76 
2 6 76 
6 15 76 
2 27 76 
1 5 76 
4 16 76 
4 27 76 
3 8 76 
5 22 76 
5 6 76 
5 14 76 
6 8 76 
4 26 76 
4 17 77 
4 16 76 
4 29 77 
5 6 76 
5 10 77 
5 2 77 
2 20 77 
2 16 76 
5 14 76 
5 23 76 
7 22 76 
6 9 76 
6 .  1 7 6  
6 22 76 
7 15 76 
6 29 76 
7 9 76 
7 29 76 
7 27 76 
7 6 76 
6 28 76 
2 18 76 
7 20 76 
2 5 76 
8 11 76 
6 13 76 

42.8390 79.8644 

42.4498 79.3492 
12.5179 79.2430 

42.4240 79.3371 

42.4636 79.3174 
42.4661 79.3027 
42.3828 79.2788 

42.4872 79.2966 
42.4811 79.2955 
42.4542 79.3536 
42.4456 79.3540 
42.4331 79.3440 
42.4426 79.4146 
42.4456 79.4062 

42.2878 79.4412 
42.2871 79.4308 
42.2818 79.4300. 
42.2751 79.4285 
42.2807 79.4479 
42.2813 79.4637 
42.2779 79.4704 
42.2727 79.4728 
42.2725 79.4641 
42.2683 79.4693 
42.2656 79.4602 
42.2753 79.4525 
42.2587 79.4507 
42.2690 79.4290 
42.2582 79.4349 

42.2757 79.4209 

42.2085 79.3969 

42.2878 79.3847 

42.2818 79.2982 
42.2890 79.3953 

42.2869 79.3526 
42.2844 79.3421 

42.4816 79.3092 

42.4280 39:;3280 

42.3062 79.4697 

42.3896 79.2788 

42.2913 79.4471 

42.2639 79.4312 

42.2878 79'04229' 

42.2830 79.3937 

42.2903 79.3776 

42.2807 79.3904 

42.2517 79.3708 
42.2915 79.3157 
42.2957 79.3226 
42.3009 79.3253 
42.3038 79.3101 
42.2968 79.3126 
42.3099 79.3104 
42.2871 79.2985 
42.3294 79.2895 

175.6 
198.1 
198.1 
204.2 
246 -9 
248.4 
429.8 
208.8 
216.1 
417.6 
405.4 
199 .6 
204.2 
196 .3 
210.3 

186.5 
183.2 

237.1 

501 07 
490 07 
472.7 
469.4 
445.0 
490 07 
432.5 
410 .O 
406.0 
442.3 
410.0 
449.6 
472.4 
467.0 
426 .1 
414.5 
420.9 
452.6 

522.7 
466.6 

516 -3  
472.4 
441.4 
484.3 
395.3 
394 07 
391 .I 
396.2 
431.0 
395.9 
429.8 
442.6 
399.0 
399.3 
402.3 
398.7 
411.2 

178.6 338.0 
201.2 634.3 
201.2 668.7 

248.4 728.8 
249.9 719.3 
432.2 1008.6 

219.2 665.1 

207.3 603.5 

211.8 662.3 

420.9 871.1 
408.7 938.2 

207.6 630.6 
199.3 654.1 

240.2 713.2 
189.6 641.0 
186.2 637.6 
504.1 1092.4 

474.9 1102.8 
472.4 1089.4 

493.2 1202.1 
434.9 1046.4 
412.4 1018.3 
408.4 1019.9 

412.4 1016.5 

474.9 1085.7 
469.4 1097.3 
428.5 1051.3 

202.7 625.1 

213.4 673.6 

493.2 1094.2 

448.1 1067.7 

444.7 1054.9 

451.7 1069.5 

416.7 1064.7 
423.1 1054.6 
455.1 1058.9 

525.2 1153.7 
518.8 1137.8 
474.9 1092.4 
443.8 1060.4 

469.1 1077.5 

486.8 1116.5 
397.8 1015.6 
397.2 1029.9 
393.8 1011.0 
398.7 1021.4 
433.4 1052.5 
398.1 1024.1 
431.9 1048.5 
444.7 1057.4 
402.0 1012.9 
401.4 1018.0 
404.5 1018.9 

413.3 1000.0 
401.1 1026.6 

20.6 9.0 
28.3 9.8 
28.9 9.9 
22.8 9.7 
23.3 9.5 
24.4 9.5 
30.6 8.0 
23.9 9.8 
22.8 9.7 
34.4 7.9 
33.9 8.0 
30.6 9.8 
25.6 9.8 
27.8 9.9 
29.4 9.8 
28.9 9.6 
28.3 10.0 
25.0 10.1 
33.9 7.3 
31.7 7.5 
30.0 7.6 
35.6 7.7 
35.0 7.9 

32.2 8.0 
34.4 8.3 
32.8 8.3 
33.3 8.0 
33.3 8.3 
33.9 7.9 
33.9 7.7 
35.6 7.8 
32.2 8.1 
31.7 8.3 
33.3 8.2 
33.9 7.9 
32.8 7.7 
36.7 7.1 
33.9 7.2 
33.9 7.6 
33.3 7.9 
34.4 7.5 
33.3 .0.4 
33.9 8.4 
35.0 8.4 
34.4 8.4 
29.4 8.1 
30.0 8.4 
32.8 8.0 
33.9 7.9 
32.2 8.3 
32.8 8.3 
28.3 8.3 
33.3 8.3 
32.2 8.1 

35.0 7.5 

34.0 
29.2 
28.4 
21 .7 
19.0 
20.8 
22.4 
21.3 
19.7 
30.4 
27.6 
33 .2 

27.3 
29.1 

28.5 
23 -4 
24.3 
22.1 
20.3 
25.6 
25.4 
22.9 

25.7 
24.0 
24 .O 
24.6 

24.2 
25.3 
22.9 
22.0 
23.8 
24.6 

25 .6 
23 .4 
24.0 

25.0 

27.1 

23 01 

24.3 

23 -3 

24 00 
24.1 
24.6 
24 07 
26.3 
25.5 
20 -3 
21.1 
23 06 
24.6 
23 -6 
24 .O 
19.7 
24.3 
24.1 

C 

1.3 
3 04 
3.6 
3.2 
4 .O 

6 .O 
4 00 

3.6 
3 06 
5 00 
5.5 
3.3 
3.3 
3.5 
3 06 
3 -9 
3.4 
3.4 
6 .6 
6.6 
6 .6 
6.5 
6.4 
-7.3 
6.2 
6 .1 
6 01 
6 03 
6 00 

6.5 
6 06 
6.3 
6.4 
6 03 
6 -3 

7 00 
6.9 

6 03 
6 07 

6.1 
6 -0  

6.4 

6.5 

6.6 

6 .O 

6.1 
6.3 
6.1 
6 .3 
6 03 
6.0 
6 .O 
6.1 
6 .1 
5.9 

C/KM 

37 .9 
34.5 
33.8 
26 .9 
24.5 

28.3 
26 .7 
25 00 
36.2 
33 .I 
38.5 
30.3 
32.6 
34.6 
32.6 
33.8 
28.7 
30.3 
28.1 

31.6 
31.4 
29 .O 
29.1 
31.6 
29.9 
30.0 

30.3 

31.4 
28.9 
28.0 
29.8 

29.3 
31.7 

30.1 
29.9 
30.1 
30.5 

32.2 

26.3 

26 03 

30.6 

30.2 

30.6 

29.05 

30.7 

31.5 
26 02 
27.1 
29 .6 
30.6 
29.6 

25.6 
30.3 
30.0 

30.0 
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APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BRT STEMP GRADIENT BHTCOR AAPGRAD 
NO LOG 

11910 6 20 76 
11911 6 3 76 
11912 5 21 76 
11913 1 23 78 
11914 5 12 76 
11916 2 8 78 
11918 2 22 76 
11920 4 29 76 
11921 1 15 76 
11922 4 14 76 
11923 5 27 76 
11928 5 24 76 
11929 6 17 76 
11931 1 26 76 
11932 2 2 76 
11934 1 11 76 
11939 2 8 76 
11940 1 20 76 
11941 6 1 76 
11946 2 20 76 
11950 3 27 76 
11951 1 22 76 
11952 4 24 76 
11956 2 14 76 
11961 6 26 76 
11975 4 20 76 
11977 5 3 76 
11978 5 10 76 
11983 3 28-76 
11984 8 3 76 
11985 8 7 76 
11985 8 7 76 
11989 7 19 76 
12001 4 15 76 
12016 6 2 76 
12045 10 11 76 
12051 7 18 76 
12052 8 4 76 
12053 7 28 76 
12059 7 13 76 
12075 7 7 76 
12077 7 14 76 
12078 7 24 76 
12089 6 20 76 
12090 7 20 76 
12091 7 24 76 
12093 8 4 76 
12094 7 20 76 
12095 7 25 76 
12096 8 1 76 
12099 8 7 76 
12100 8 3 76 
12101 8 9 76 
12102 8 5 76 
12103 8 10 76 

DEGREES 

42.3269 
42.3225 
42.3165 

42.3115 
42.3063 
42.4427 
42.4516 
42.3328 
42.4419 
42.4405 
42.4656 
42.4654 
42.0748 
42.9398 
42.3003 
42.2057 
42.3009 
42.2937 
42 . 9642 
43.2928 
42 -5511 
42.4484 
42.5031 
42.4490 

42.2114 
42.3123 
42.2235 
42.4567 
42.4606 
42.4606 
42.6775 
42.1362 
42.1667 
42.4342 
42.8481 
42.8545 
42.8580 
42.9318 
42.4494 
42.4880 
42.4891 
42.0593 
42.4836 
42.4846 
42 A786 
42 -4786 
42.4772 
42.4732 
42.4556 
42.4502 
42.4495 
42.3617 
42.4652 

42.3089- 

42.557a 

DEGREES 

79.2806 
79.2898 
79.2874 
79 . 2849 
7 9'. 291 0 
79.2755 
79.3184 

77 -0291 
79.3714 
7 9 . 2235 
79.3557 
79.3644 
76.5941 
78.3225 
7 9 . 5027 
79.6179 
79.4710 
79.4806 

75.2748 
78.7334 
79.3045 
79.2595 
79.3704 
78.7442 
78.7331 
78 . 2815 
77 -5686 
79.3599 
79.3547 
7 9.3547 
78.0799 
79.4888 
77.5833 
79,3323 
76'. 8.061 
76.7945 
76.8020 
78.3227 
77.6259 
79 .I714 
79.1631 
79.4367 
79.1661 
79.1569 
79.1538 
79.1845 
79.1928 
79.1865 
79.1831 
79 . 1891 
79.1795 
79.1841 
79.1489 

79.3106 

76 2261 

H 

451.4 
408.4 
411 .8 
436 .5 

467.0 
237.7 
230.1 

197.5 
408.4 
190.5 

421.2 

446 05 

182.9 
393.2 
287.4 * 
406 09 
512.1 
415.1 
409.3 

265.8 
462.4 
237 07 
202.1 
192.9 
447 .8 
431 .O 
649.2 
442.0 
192.0 
192.0 

475.2 
509.0 

233.2 
164 .O 
175.9 
167 .O 
282.2 
531.9 
254.8 
250.5 

258.2 
260.6 
313.3 
293 .2 
294.1 
318.5 
324.0 
298.7 
362.7 
359.7 
367.6 

291 01 

192.0 

701.6 

216.1 

H M 

453.5 1042.7 
410.6 998.5 
413.9 1020.5 
439.5 1048.8 
423.4 1033.9 
470.0 1079.9 
240.5 710.5 
233.2 691.9 
449.9 882.4 
200.6 661.7 
411.5 899.2 
199.6 638.3 

396.5 1297.2 

409.3 986.3 
515.4 1165.6 
417.6 1000.7 
411.8 989.7 

266.4 222.2 
465.7 950.1 

185.9 630.9 

'289.0 417.9 

293.8 707.7 

240.8 707.4 
204.2 601.7 

451.1 932.4 

652.6 1218.3 

194.8 634.0 
193.2 637.6 

477.9 1015.0 
512.4 1226.8 

234.7 706.5 
167.3 814.4 

196.3 661.4 

434.3 920.8 

444.7 1147.3 

193.2 637.6 

705.0 593.1 

240.2 683.1 
170.4 675.7 
282.2 430.1 
535.8 974.1 
257.9 707.7 
253.9 711.1 
216.4 720.2 
261.2 716.6 
264.9 723.9 
316.4 783.3 
296.3 746.2 

321.6 781.2 
327.1 810.5 
300.8 799.8 
365.8 858.6 
362.1 866.2 
369.7 853.7 

297.2 733.0 

c c  
32.8 7.7 
33.9 8.2 
32.2 8.2 
33.3 7.9 
31.7 8.1 
33.9 7.6 
23.9 9.6 
28.3 9.6 
28.3 7.5 
30.6 9.9 
30.0 7.9 
27.8 9.9 
28.3 10.0 
40.6 8.3 
17.2 7.9 
32.2 8.2 
33.3 7.4 
30.0 8.2 
33.9 8.2 
24.4 8.0 
14.4 7.1 
22.8 7.1 
28.3 9.5 
21.1 9.8 
30.6 10.0 
22.2 7.2 
32.2 8.2 
36.1 5.8 
31.7 7.9 
27.8 10.0 
25.6 10.0 
25.0 10.0 
33.9 6.7 
34.4 7.6 
41.7 5.4 
27.2 9.6 
33.3 9.4 
25.6 8.7 
24.4 9.4 
16.1 8.0 
29.4 6.6 

27.8 9.3 
18.9 10.7 
31.1 9.3 
27.8 9.2 
28.3 8.7 
31.7 8.9 
27.8 8.9 
30.0 8.7 
31.7 8.7 
28.3 8.9 
31.1 8.3 
31.7 8.6 
30.0 8.2 

30.6 9.3 

C/KM 

24.0 
25.8 

24.2 
22.8 
24.3 
20.2 
27 .1 
23 .6 
31.1 
24.6 
28.0 
29.0 
24 .8 
22.2 
24.3 
22.2 
21 .8 
25.9 
23 .3 

23.6 

30.4 
16 05 
26.6 
18.9 
31 .1 
16.1 
26 -1 
24.9 
20.7 . 
28.1 
24.4 
23 .6 
26 08 
21 -9 
61.1 
24.9 
29.4 
24.7 
22.3 
18.8 

30.1 

11.4 
30.5 
25.6 
25.0 

25.7 

28.4 
24.2 
26.6 
26.7 
25.5 

23 05 

26 - 0  

30.5 

27.3 

C 

6.2 
5.9 
6.1 
6.3 
6.2 
6 05 
3.9 
3.8 
5.1 
3 .6 
5.2 
3 04 
3.3 
8.0 
1.9 
5.8 
7.1 
5 .9 
5 r9 
3.9 
.5 

5.6 
3.9 
3.1 
3 .6 
5 04 
5.4 
7.4 
7 00 
3 04 
3 .a 
3.4 
6.0 
7 05 
3.1 
3 .9 
4 .6 
3.7 
3.7 
1.9 
5.7 
3.9 
3.9 
4 -0  
3.9 
4.0 
4.4 
4 .1 
4 .1 
4.4 
4 .6 
4 05 
4.9 
5 .O 
4.9 

C/KM 

30.0 
31.7 
29.5 
30.2 
28.8 
30.3 
25.7 
32.5 
29.3 
36.5 
30.4 
33.3 
34.3 
31.0 
26.7 
30.2 
28.3 
27 .7 
31.8 
28.8 

22.4 
32.1 
24.1 
36.5 
21.9 
32.0 
31.0 
26.8 
33.4 
29.8 
28.9 
32.7 
28.0 
66 .3 
30.4 
35.1 
30.1 
27 .7 
23.3 
29.4 
35.6 
31.5 
16.9 
36 .O 
31.2 

36.0 
31.3 
32.9 
34.0 
29.9 
32.3 
32.4 
31.2 

32.6 

30.7 
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APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BHTCOR AAPGRAD 
NO LOG DEGREES DEGREES M M t4 C C C/KM C/KM 

12105 8 1 2  76 
12106 8 11 76 
12130 7 1 76 
12131 7 9 76 
12132 7 3 76 
12133 11 23 76 
i 2 1  
121  
121  
121 
121  
121  
121  
121  
121  
121  
121  
121  
121  
121  
121  
121  
121  
121  
121  
121  
121  
121 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 
122 

3 
3 
4 
4 
5 
5 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
6 
E 
E 
9 
S 
I 
C 
C 
C 
1 
I 
I 
I 
I 
3 
1 
2 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
6 

I4 7 14 76 
15 6 29 76 
18 9 19 76 
19 9 27 76 
11 8 14 76 
12 7 28 76 
13 9 8 76 
;7 9 14 76 
18 8 3 1  76 
;9 8 2 1  76 
'1 8 16 76 
'3 8 24 76 
'4 8 22 76 
'5 8 17 76 
'8 8 29 76 
'9 10  24 76 
16 8 21  76 
18 8 22 76 
19 8 16 76 
10 9 8 76 
11 8 27 76 
18 9 6 76 
12 8 14 76 
13 8 24 76 
14 8 19  76 
.O 9 17 76 
.1 9 6 76 
.3 1 21 76 
.4 9 6 76 
.5 2 19 77 
.6 9 20 76 
-9 8 19  76 
!O 8 29 76 
I2 9 13 76 
13 11 20 76 
14 10  9 76 
15 9 9 76 
I6 9 29 76 
17 9 21  76 
18 9 25 76 
19 10 2 76 
10 10  24 76 
12 1 0  12  76 
13 11 11 76 
I4 8 26 76 
16 9 22 76 
i8 8 3 1  76 
i9 10  9 76 
i2 9 11 76 

42.4732 
42.4734 
42.3864 
42.3836 

42.3849 
42.4848 
42.9452 
42.7894 
42.5978 
42.0413 
42.4565 
42.9369 
42.4630 
42.4628 
42.4591 
42.4584 
42.4723 
42.4661 

42.7908 
42.2545 
42.5130 
42.5203 
42.5169 
42.0856 
42.4977 
42.4774 
42.4963 

42.3892 

42.4638 

42.0413 
42.2968 
42.4512 
42.4520 
42.4391 

42.4288 
42.4284 
42.5171 
42.4997 
42.3984 
42.3920 
42.4156 
42.4095 
42.4091 
42.4001 
42.4001 
42.3999 
42.4008 

42.3848 
42.4080 
42.4009 
42.4954 

42.4542 

42 04333 

42.3951 

42.5124 

79.1502 
79.1578 
79.4070 
79.4984 
79.4167 
79.4223 

78 03227 
76.1742 
76.2958 
79.4684 

79.3023 

79 . 3174 
76.3460 
79.3833 
7 9 3756 
79.3892 
79.3702 

79.3416 
79.3480 
78.1754 
77 05033 
79.0892 
79  00839 

79.6419 
79.1009 
79.3564 
79.1543 
79.4583 
79.3343 
79.4028 
79.3769 
79.4003 
79.3855 
79.3907 
79.3995 
79.0746 
79.0894 
79  2068 
79.2086 
79.2398 
79  02485 

79  2355 
79 02403 
79.2562 

79.2526 
79.2553 

79.3561 

79.0633 

79.2390 

19.2633 

79.2733 
79.2797 
79.0752 
79.0684 
79.3966 

338.9 
318.5 
294.1 
278.9 
247 05 
243.2 
606 06 
279.5 
556 09 
483.1 
495.3 
216.4 
303.9 
182.9 
185.9 
183 .8 
190 -8 
187.5 
194 .8 

457.8 
536.8 

195 0 1  

263 07 
267.6 

531 06 
268.5 

281 .9 
i83 .2  
248 4 
516.6 
460.6 

185.9 

202.7 
210 09 
202.1 
264.6 
266.7 
429.8 
461.8 
524 09 
494.4 
518.8 
527.3 
499.3 
479.1 
446.8 
481.6 
458 . 7 
408.1 
392.0 
279.8 
269.7 

180 .1 

189.0 

181.7 

341.4 816.3 
320.6 791.6 
297.5 807.7 
282.2 796.7 
250.9 768.1 
246.3 769.0 
609.9 623.6 

559.6 1268.9 
486.8 1386.8 
499.0 1312.2 

279.5 409.7 

217.6 669.6 
306.6 1274.4 
185.9 623.9 
189.0 641.6 
185.9 635.8 
191.4 640.4 
190.5 625.8 
191.8 643.1 

461.2 1625.2 
198.1 650.4 

540.4 1216.2 
266.1 725.7 
270.7 732.1 

534.9 1290.2 
284.1 745.2 
185.6 630.6 

271.6 723.3 

249.3 698.9 
520.3 1351.2 
463.0 1079.3 
181.7 628.2 
189.0 650.7 
192.0 652.0 
204.2 677.9 
214.0 690.1 
205.1 681.2 

269.1 735.8 
432.2 974.8 

527.3 1035.7 
496.5 1009.5 

529.7 1060.1 

481.3 1001.3 
449.0 970.8 
483.7 1000.4 
460.9 904.8 

394.4 914.4 
282.9 764.1 
272.8 736.7 
184.7 627.9 

266.7 719.3 

464.2 1014.4 

520.3 1021.4 

501.4 1023.8 

410.6 920.8 

30.6 8.5 27.0 
28.9 8.7 25.5 
31.7 9.1 27.9 
36.1 9.3 33.7 
20.3 9.6 24.4 
28.3 9.6 24.3 
26.1 5.8 32.5 
15.0 8.0 17.1 

41.1 6.7 24.8 

26.1 9.7 24.4 

26.7 10.0 26.7 

26.7 10.0 26.1 

27.2 10,O 27.6 

27.8 9.9 27.5 
58.3 6.6 31.8 

29.4 9.1 28.0 
30.0 9.1 28.6 

38.9 5.6 26.2 

35.6 8.0 21.0 

37.2 7.9 23.0 

26.7 10.0 26.0 

26.7 10.0 26.0 

26.7 9.9 26.1 

37.8 6.9 25.4 

28.3 9.1 26.6 
31.1 7.5 18.3 
28.9 9.0 26.7 
26.7 10.0 26.4 
28.9 9.3 28.0 

30.0 7.7 20.6 
36.7 7.8 21.4 

27.2 10.1 27.2 
26.7 10.0 25.6 
25.6 10.0 23.8 
27.8 9.9 26.3 
26.7 9.8 24.4 
26.7 9.9 24.6 

28.9 9.1 26.8 
28.9 9.1 27.5 

31.1 7.8 23.9 
31.1 7.5 23.3 
34.4 6.8 26.7 
34.4 7.1 27.1 
30.6 6.9 23.2 
34.4 6.8 26.1 
33.3 7.1 25.6 
33.3 7.3 26.0 
27.2 7.6 20.2 
31.1 7.3 23.8 
31.1 7.5 23.9 
28.3 8.0 22.1 
32.8 8.1 26.9 
26.7 9.0 23.1 
27.8 9.1 25.4 
22.0 10.1 20.2 

C 

4 .6 
4.5 
4.6 
4.5 
4 03 
4 03 
3 03 
1.8 
7.8 
8.6 
8.1 
3 06 
7.8 
3.3 
3 .a 
3.4 
3.4 
3 03 
3 04 
3.5 

10.3 
7.4 
4.0 
4.1 
4.0 
7.9 
4.1 
3.3 
3.8 
8.4 
6.5 
3.3 
3.5 
3.5 
3 07 
3 .8 
3.7 
4.0 
4 0 1  
5 07 
6 .O 
6.2 
6.0 
6.1 
6.3 
6 .1 
5.9 
5.7 
5.9 
5.8 
5.4 
5 03 
4 03 
4 0 1  

3 03 

32.7 
31.2 
33.6 
39.3 
30.0 
29.9 
37.8 
21.4 
32.4 
31.1 

29.8 
29.2 

27.2 

31.9 
31.3 
31.5 
31.4 
32.9 
31.4 
32.8 
38.2 
31.5 
33.5 
34.1 
32.1 
24 04 
32.3 
31.7 
33.4 
27.6 
26 -6 
32.5 
30.9 
29.2 
31.7 
29.8 
30.0 
33.0 
32.4 
29.8 
29.2 
32.6 
33 .o 
29.1 
32.0 
31.6 
31.9 
26.1 
29.7 
29.8 
27.9 
32.0 
28.7 
30.9 
25 .5 
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APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEHP GRADIENT BHTCOR AAPGRAD 
NO LOG 

12264 9 4 76 
12265 9 9 76 
12266 9 15 76 
12267 9 22 76 
12273 10 8 76 
12274 9 29 76 
12275 11 11 76 
12276 9 21 76 
12277 9 2 76 
12278 12 16 76 
12286 9 5 76 
12287 11 21 76 
12288 11 1 7 6  
12289 10 18 76 
12290 11 11 76 
12292 10 24 76 
12294 9 13 76 
12296 9 30 76 
12297 10 22 76 
12298 10 6 78 
12299 10 12 76 
12300 9 27 76 
12301 11 9 76 
12302 11 1 76 
12305 9 30 76 
12306 10 7 76 
12307 10 8 76 
12309 10 1 76 
12310 10 8 76 
12329 9 20 76 
12332 9 29 76 
12339 10 16 76 
12350 8 5 77 
12351 11 23 76 
12359 11 17 76 
12366 11 3 76 
12367 10 23 76 
12383 11 12 76 
12385 9 16 76 
12386 10 21 76 
12387 12 4 76 
12388 11 2 76 
12390 11 10 76 
12391 1 20 77 
12393 11 11 76 
12397 10 24 76 
12397 10 21 76 
12398 3 8 77 
12399 3 4 77 
12399 3 4 77 
12402 11 11 76 
12403 10 27 7.6 
12406 2 22 77 
12408 11 5 76 
12411 11 30 76 

DEGREES 

42.4912 
42.47 39 
42.4679 
42.4650 
42.4233 
42.4199 
42.4143 
42.4093 
42.4065 
42.3988 
42.4064 
42.5929 
42.5921 
42.5884 
42.5870 
42.5929 
42.4067 
42.3994 
42.4347 
42.4295 
42.4339 
42.4301 
42.4202 
42.4186 
42.4879 
42.4819 
42.4774 
42.4754 
42.4800 
42.5000 
42.0470 
42.4162 
42.5910 
42.4139 
42.7160 

42.3893 
42.8273 
42.4032 
42.3954 
42.3970 
42.3918 
42.3902 
42.3861 
42.7715 
42.4217 
42.4616 
43.4868 

43.5087 
42.3167 
42.5354 
43.5019 
42.9613 
42.3902 

42.3943 

43 .sow 

DEGREES 

79.0829 
79 A256 

7 9 . 13.9 8 
79. $089 

79.1284 

7 9 2155 
79.2121 
79.2084 
79.2037 
79 02151 
7 9 2831 
79.1061 
79.0975 
79.1142 
79.0542 
7 9 0653 
79.2176 
79.2886 

79.2280 
79.2186 
79.2385 

79.2775 
7 9 . 1491 
79.1470 
79.1415 
79.1333 
79.1279 
7 9 -0687 
7 9.4994 
79.2845 
78.7154 
79.2555 
78.8780 
79.1830 
79.1846 
78.6394 
79.2417 
79.2299 
79.2420 
79.2369 
79.2441 
79.2394 
77.4962 
79.2859 

76.1890 

76.1958 

78.5111 
76.2002 
78.3170 
79.4244 

79 02333 

79.2686 

79.3384 

76.1958 

77.3822 

M 

318 . 5 
369 .4 
379.8 
377 .3 
376.7 
410 .O 
406.6 
396.2 
427.3 
457.2 
368.2 
189.6 
191.1 
181.7 
202.7 
197.5 
455.1 
362.7 
431.3 
445.3 
524.0 
473 .O 
453 .E 
367.3 

313 .3 
338.9 
353.6 
344.4 
292.3 
533 .a 
332.2 
327 07 
488.3 
233.2 
421.2 
423 01 
248.4 
510.5 
533 04 
520.6 
543.2 
515.4 
505.4 
320.0 
329.5 
199.6 
119.2 
103 .O 
103.0 
521.5 
424.3 
100.0 
281.6 
238.4 

275 08 

M M 

320.6 782.7 
372.5 872.0 
382.8 887.3 
380.4 872.0 

412.1 926.9 
408.7 931.2 
398.4 932.4 
427.3 898.6 
459.6 989;7 
370.6 954.0 
191.4 556.0 
192.9 558.1 
183.2 554.4 
204.5 574.9 
199.3 586.7 
457.2 973.5 
365.2 892.5 
433.7 933.0 
447.4 939.4 
526.4 905.3 
475.5 961.6 
456.3 930.9 
369.7 882.4 
278.9 736.4 
316.4 785.2 
342.0 822.4 
356.6 841.9 
346.3 820.8 
295.4 773.3 
536.4 1358.2 
334.7 855.6 
330.7 763.5 
490.7 997.0 
234.7 506.0 

425.2 981.8 
249.9 460.6 
512.7 1026.9 
535.8 1067.7 
523.0 1053.4 
545.6 1083.6 
517.9 1061.9 
507.8 1045.5 
322.8 347.2 
331.9 836.7 
202.7 656.8 
119.8 556.0 
103.6 544.1 
103.6 544.1 
525.2 1791.6 
427.0 980.5 
100.6 546.5 
284.1 396.2 
240.8 748.9 

376.7 890.3 

423.1 972.6 

C 

30 .6 

32.2 
30.6 
30.0 

31 01 

32.2 
27.8 
29.4 
32.2 
31 07 
33.9 
25 .6 
26.7 
26 07 
24 04 
25.6 
31.1 
31.7 
27.8 
29.4 
28.9 
27.2 

29.4 
28.9 

30.0 
29.4 
30.6 
31.7 
28.3 
28.9 

29.4 

28.3 
18.3 
29.4 
30.0 

29.4 
32.8 
26.7 
31.7 
32.2 
32.2 

28.3 

23.3 
18.3 
18.9 
47.2 
33.3 
22.8 
13.9 

37.8 

26 01 

17 02 

17.8 

27.8 

28.3 

C 

8.7 
8.2 
8.1 
8.1 
8.3 
7 .9 
8.0 
8 .1 
7.8 
7.5 
8.4 
9.7 
9 07 
9.8 
9.6 
9.6 
7.5 
8.4 
7 07 
7.6 
6.8 
7.3 
7 05 
8.3 
9.1 
8 .7 
8.5 
8.3 

8.9 
7.6 
8.7 
8.3 
7.2 
9.0 
7.9 
7.9 
8.6 
7.0 
6 08 
6.9 
6.7 

8.4 

7.0 
7.1 
8.0 
8.7 
9.9 
8.7 
8.8 
8.8 
6 -9 
7.5 
8.8 
7.9 
9.7 

C/KM 

28.0 
26.3 
27.2 
25.7 
24 .4 

21 .3 
22.9 
27.2 
24 .I 

28.6 
30.5 
30.5 
25.9 
27.2 
24 .2 
26 .O 
21 .5 
23 .3 
24.4 
20.7 
23 .O 
23.9 
28.4 
26.4 
26 .E 
27.7 
24.2 
25.9 
22.2 
24.3 
23.3 
21.2 
18.5 
22.2 
22.5 
18.8 
21.9 
24 -4 
18.8 
23.1 
23 .8 
24.1 
28.1 
23 .5 
27.3 
26.4 

18.6 
22.5 

26.2 

26 08 

17 06 

26 43 
25.5 
15.0 
24.9 

C 

4.4 
5.0 
5.1 
5 .O 
5.2 
5.4 
5.4 
5 .4 
5.2 
5 09 
5 .6 
2.8 
2.8 
2.8 
3.0 
3 -0  
5.7 
5.2 
5 05 
5.5 
5 03 
5.7 
5.4 
5 .I 
4 01 
4 04 
4 07 
4.8 
4.7 
4 03 
8.4 
4.9 
4 03 
5.9 
2.5 
5.7 
5 08 
2.2 
6.1 
6.4 
6 03 
6 05 

6.2 
1.4 
4 08 
3 05 
2.8 
2.7 
2.7 
11.5 
5.8 
2.8 
1.7 
4 .2 

6.4 

C/KH 

33 06 
32.1 
33 .o 
31.5 
30.2 
32.1 
27.1 

33.0 
28.8 

30 03 
32.6 
33 06 

35.6 
35 .6 

31.0 

30.1 
31.8 
27.4 

30.2 
26.6 

29.7 

32.4 

29.2 

28.8 

34 00 
32.0 
32.5 
33 .4 
29.9 
31.5 
28.4 
30.0 
28.9 
27.1 
23 .4 
28.1 
28.4 
23.5 
27.8 
30.3 
24.7 
29.1 
29.8 
30.0 
32.0 
29.2 
32.6 
31.4 
22.6 
23.6 
28.9 
32.2 
30.6 
19.3 
30.5 
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APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BHTCOR AAPGRAD 
NO LOG 

12411 11 30 76 
12413 3 28 77 
12414 1 13 77 
12418 3 24 77 
12419 11 17 76 
12421 2 18 77 
12423 11 9 76 
12426 11 15 76 
12427 11 22 76 
12445 11 23 76 
12447 2 27 77 
12450 1 2  10  76 
12452 1 2  18  76 
12458 11 23 76 
12459 1 2  18 76 
12461 1 22 77 
12465 1 2  16 76 
12480 1 12 77 
12481 12  16 76 
12482 
12505 
12550 
12553 
12564 
12578 
12579 
12580 
12581 
12582 
12583 
12584 
12585 
12587 
12588 
12589 
12591 
12592 
12593 
12594 
12597 
12598 
12599 
12600 
12601 
12602 
12603 
12604 
12605 
12606 
12607 
12609 
12610 
12611 
12612 
12614 

1 13 77 
1 6 77 
9 30 76 
1 29 77 
4 26 77 
5 20 77 
4 5 77 
3 17 77 
2 28 77 
6 3 77 
6 11 77 
5 4 77 
4 20 77 
4 27 77 
9 16 77 
8 23 77 
6 19 77 
8 11 77 
8 3 77 
6 25 77 
7 19 77 
4 24 77 
4 24 77 
5 30 77 
5 19  77 
5 9 77 
5 15 77 
5 22 77 
6 3 1 7  
6 12 77 
6 19 77 
6 5 77 
5 17 77 
5 27 77 
6 26 77 
6 13 77 

DEGREES DEGREES 

42.3902 79.4244 
42.3770 79.3672 
42.3713 79.3635 
42.4628 79,1688 
42.4255 79.1184 
42.3819 79.2348 

42.4325 79.2859 

42.3902 79.2598 

42.4024 79.2244 

42.4251 79.2177 

42.5189 76.1909 
42.7405 78.5184 
42.7406 78.5044 
42.2893 79.4138 
42.4564 78.8102 
42.4444 78.0191 
42.5740 79.0523 
42.4507 78.8087 
42.2889 79.4040 
42.2748 79.3541 
42.4511 78.8172 
42.4007 79.2888 

42.8445 78.4949 
42.0548 79.4893 

42.0548 79.4893 

42.0424 79.4633 
42.0449 79.5114 

42.0530 79.4657 

42.4336 79.4009 

42.0497 79.4919 

42.0541 79.4961 

42.0580 79.5058 

42.0594 79.4997 
42.0474 79.4624 
42.0330 79.4479 

42.0408 79.4490 
42.0350 7 9 , w a  

42.0464 79.4527 
42.0345 79.4597 
42.2755 79.5457 
42.2788 79.4401 

42.2528 79.4460 
42.2508 79.4377 

42.2531 79.4276 
42.2585 19.4189 

42.2649 79.4108 
42.2627 79.4030 
42.2701 79.3601 
42.2673 79.3993 

42.2630 79.4667 

42.2591 79.4274 

42.2661 79.4192 

42.2634 79.3936 
42.2579 79,3945 
42.2517 79.3933 

H 

238.4 
469.4 

323 .1 
189 . 0 
492.3 
484 .9 
306.9 
402.0 

94.8 

326.1 
478.0 
289.0 
347.5 
198.1 
289.6 
508.4 
395.3 
289.6 
360,O 
193 05 
307.8 
533 8 1  
515.1 
524.3 
515.1 
522.7 

550.2 
527.9 
527.3 

531.9 
490.7 
518.2 
508.4 
521.2 
388.0 
499.9 
417 00 
438.9 
409.0 
424.3 
432.5 
451 0 1  
453 .8 
465.7 
499.0 
523.3 
500.8 
522.4 
516.6 
521.2 

466 03 

464.5 

356.6 

530.4 

480 0 1  

H M 

240.8 748.9 
471.8 995.2 
469.4 1012.9 

190.8 553.2 

487.4 1020.8 
309.4 803.8 
404.2 964.1 
466.6 996.1 

95.4 511.1 
359.1 678.2 
326.1 659.9 
481.3 1069.8 
293.2 876.3 
350.5 971.1 
198.1 585.5 
292.6 071.4 
510.8 1115.3 

292.6 864.1 
362.4 892.5 
196.6 665.1 
309.7 534.6 
536.4 1359.7 
518.5 1342.6 

324.0 792.5 

494.1 1027.8 

397.8 1024.4 

527.6 1347.0 
518.5 1340.5 
526.1 1350.0 
533.7 1358.5 
553.5 1360.0 
531.3 1342.6 
530.7 1341.1 
483.4 1318.6 
535.2 1387.1 
500.2 1352.4 
521.5 1331.4 

524.6 1399.6 
390.1 1012.9 

419.1 1039.7 
441.0 1092.4 
411.2 1054.6 

434.6 1078.1 
453.2 1097.6 
453.8 1079.0 
467.9 1098.2 
501.1 1137.2 
526.4 1150.0 
503.8 1135.7 

518.8 1164.9 
524.3 1169.2 

511.8 1335.9 

502.3 1112.5 

426.4 1066.8 

525.5 1147.3 

c c  
27.8 9.7 
33.3 7.4 
30.6 7.5 
23.9 8.7 
25.6 10.1 
32.8 7.2 
30.6 7.2 
26.7 8.9 
30.6 8.0 

18.9 10.6 

26.7 8.0 
29.4 7.6 
30.6 9.0 
31.7 8.5 
21.1 9.7 
30.0 9.0 
26.7 7.3 
32.8 8.4 
30.0 9.0 
31.7 8.5 
22.2 10.0 
22.8 7.9 
37.2 7.6 
36.1 7.8 
36.7 7.7 
36.1 7.7 
38.9 7.7 
38.3 7.6 
33.3 7.4 
36.7 7.6 
36.1 7.6 
36.1 8.1 
37.8 7.6 
38.9 8.0 
40.0 7.7 

38.3 7.7 
31.7 8.5 

31.7 8.2 

32.8 8.3 
31.1 8.2 
33.3 8.1 
33.3 7.9 
32.2 7.9 
33.3 7.8 
35.6 7.4 
33.3 7.2 
36.7 7.4 
37.2 7.2 
33.9 7.3 
30.0 7.2 

31.7 7.5 

25.6 7.7 

43.3 7,8 

32.8 7.4 

33.3 8.0 

C/KM 

24.2 
26 .O 
22.8 
19.2 
28.0 
24 .9 
22 .9 
22.1 
23 .4 
24  .3 
16.2 

28.2 
20.5 
24.6 
23.9 
19.6 
24.1 
17.4 
23 .8 
24.3 
26.0 
18.4 
27 .7 
21.8 
21.1 
21.5 
21  02 
23 .1 
22.6 
19.1 
21  .6 
21.2 
21.2 
21.7 
22.9 
24.2 

21.9 
22.9 
22.8 
22.5 
23.1 
23 02 
21  05 
23 .4 
23 .2 
22.6 
23.3 
24.7 
22.8 
25.8 
26.2 
22.9 
19.5 

26 03 

26 06 

C 

4.2 
5.9 
6.0 
4.5 
2.8 
6.1 
6.1 
4 06 
5 07 
5.9 
2.5 
3 07 
3.5 
6.4 
5.1 
5 07 
3.0 
5 .o 
6.7 
6 0 1  
5.0 
5.2 
3 06 
2.7 
8.4 
8.3 

8.3 

8.4 

8.3 
8.3 
8.1 
8.6 
8.4 
8.2 

8.7 

8.4 

0.4 

8.4 

8.3 

6.0 
6 07 
6 .2 
6 .6 
6 .3 
6 -4 
6.5 

6.5 
6 06 

6.6 
6.9 
7.0 
6.9 
7.0 
7.1 
7.1 

C/KH 

29.7 
31.9 
28.7 
24.8 
33 .O 
30.8 
28.8 
27.8 
29 .3 
30.2 
21.1 
31.7 
33.6 
26.4 
30.4 
29.8 
24.7 
29.8 
23 .4 
29.7 
30.0 
31.8 
23.8 
32.7 
28.0 
27.3 
27.7 
27.4 
29.3 
28.8 
25.3 
27.8 
27.4 
27 .I 
28.0 
29.1 
30.4 
32 .8 
28.1 
20.8 
28.9 
28.5 
29.2 
29.1 
27.5 
29.4 
29.2 
28.6 
29.3 
30.8 
28.8 
31.8 
32.2 
28.9 
25 06 
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APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BHT STEMP GRADIENT BHTCOR AAPGRAD 
NO LOG 

12615 5 29 77 
12616 7 7 77 
12623 1 5 78 
12624 1 17 78 
12625 12 22 77 
12641 3 22 77 
12654 2 25 77 
12676 3 9 77 
12677 3 17 77 
12703 6 29 77 
12706 11 2 76 
12719 4 14 77 
12721 5 16 77 
12724 5 6 77 
12731 5 5 77 
12745 5 23 77 
12745 6 7 77 
12745 6 4 77 
12765 6 18 77 
12778 7 14 77 
12782 7 15 77 
12783 7 20 77 
12784 7 21 77 
12800 9 10 77 
12805 7 7 77 
12806 8 25 77 
12812 8 16 77 
12813 8 5 74 
12819 6 30 77 
12837 7 27 77 
12848 10 10 77 
12859 11 14 77 
12891 9 27 77 
12892 9 30 77 
12893 9 30 77 
12894 9 30 77 
12895 9 16 77 
12910 11 12 77 
12927 9 28 77 
12944 10 15 77 
12960 11 17 77 
12970 10 18 77 
12972 12 7 77 
12973 2 21 78 
12974 11 11 77 
12975 11 26 77 
12982 12 31 77 
12983 11 7 77 
12985 10 26 77 
13011 1 20 78 
13043 12 9 77 
13050 12 22 77 
13058 1 11 78 
13082 2 22 78 
13083 2 3 78 

DEGREES 

42.2524 
42 . 2512 
42.3955 
42.3707 
42.3679 
42.8348 
42.4945 
42.3434 
42.3498 
42 -1233 
42.7865 
42.8458 
42.8421 
42.8432 
42.4179 
42.5792 
42.5792 
42.5792 
42.1980 
42.8451 
42 -8528 
42.8591 
42.8432 
42.9639 
42.0696 
42.5718 
42.5839 
42.5884 
42.8822 
42.4701 
42.8959 
42.4088 
42.9468 
42.9391 
42.9306 
42.9390 
42.9548 
42.4665 
42.1367 
42.0160 
42.3711 
42.5282 
42.2341 
4 2 . 0578 
42 . 0559 
42.0622 
42.0472 
42.5375 
42.5327 
42.0266 
42.0577 
42.4201 
42.4750 
42.7059 
42 . 6124 

DEGREES 

79.4151 
79.3860 
79.2136 
7 .256 1 
79.2634 
78.7207 
7 9 3 047 
7 9.5523 

79.6791 
77.8689 

78.1718 

79 -5527 

78.6708 

78.1690 
79.3236 
78.7205 
78.7205 
78.7205 

78.6841 

78.6714 
78.6620 
78.6158 
75.5967 
78.9311 

76 -9545 
78.6392 

77.6657 

78.6618 

76.9427 

79.3223 
78.3905 
76.8981 
78.3152 

78.3337 
78.3358 
78 . 3174 
78.8038 
77.9594 
79.3913 
77.3896 
78.7291 
77 -3690 
79.4747 
79.4464 
79.4545 
79.4739 
78.7197 
78.7147 

79.4626 
79.3491 

78.3672 
70.4348 

78.3163 

77 -5871 

79 3248 

M 

473 07 
531.3 
466.3 
451.1 
475.5 
217 -9 
189.3 
212.8 
205.4 
454.2 
177.4 
225.6 
342.3 
350.8 
273.4 
441 04 

441 .4 
441 .4 

668.1 
225.6 
230.1 
211.8 
227.1 
225.9 
570.0 
347.5 
223 04 
241 07 
178.0 
205.7 
285.6 
248.4 
280 .l 
284 .4 
279.8 
288.3 
276.8 
350.5 
467.9 
498.3 
404.2 
426.7 
586.7 
456.6 
499.9 
462.1 
464.8 
467.9 
454.2 
553.2 
454.2 
243.2 
198.1 
490.7 
461.8 

M M 

474.3 1121.4 
533.4 1182.9 
468.8 1029.3 
453.8 1001.0 
478.5 1024.7 
220.1 394.7 
192.3 615.1 
215.8 740.4 
208.5 731.8 
457.2 1226.8 
177.4 199.9 
227.1 421.5 
342.3 422.5 
350.8 424.3 
276.8 773.3 
444.4 773.3 
444.4 1679.8 
444.4 1403.9 
670.6 1417.6 

231.6 424.3 
213.4 394.1 
228.6 424.6 

227.1 424.9 

228.6 340.8 
573.0 1349.0 
349.0 767.2 
225.9 419.7 
244.1 437.1 
180.1 338.3 
205.7 651.7 
285.6 483.1 
248.4 896.7 
280.7 408.7 

281.6 417.6 
288.3 417.6 

353.6 1777.6 

502.3 1391.4 

286.8 417.6 

276.8 394.1 

467.9 549.6 

407.8 911.0 
429.8 909.5 
590.1 1271.6 
460.6 1283.8 
499.9 1308.8 
466.0 1289.6 
467.0 1312.5 
470.9 967.1 

557.2 1516.7 
458.1 1274.1 

201.5 648.3 

457.2 953.7 

245.1 736.1 

493.0 876.0 
464.8 950.7 

c c  

36.1 7.7 
33.9 7.1 
31.1 7.4 
30.6 7.6 
31.1 7.4 
23.3 8.8 
26.1 9.9 
27.2 10.0 

36.1 8.2 
26.1 10.1 

18.9 9.4 
16.1 8.7 

19.4 7.6 
32.2 9.3 
28.3 7.2 
43.9 7.2 
41.7 7.2 
37.8 5.7 
17.8 8.7 
17.8 8.7 

18.3 8.7 
15.6 8.4 
38.3 6.3 
23.3 8.2 
22.2 9.3 
20.6 9.1 
17.8 9.1 
27.2 9.8 
18.9 8.1 

15.0 8.0 
15.0 8.0 

13.9 7.9 
16.7 8.0 
48.9 8.4 
21.1 7.9 
38.3 8.0 
27.8 7.9 
30.0 7.5 
35.6 6.4 
36.7 8.3 
38.3 7.9 
34.4 8.2 

27.8 7.1 
30.6 7.2 
42.8 7.1 
35.0 8.3 
30.0 9.6 
26.1 9.9 
24.4 6.5 
27.8 7.0 

23.9 7.7 

16.7 8.8 

27.8 9.4 

16.7 8.0 

37.8 8.3 

C/KM 

25.3 
22.6 
23 00 
22.9 
23 -1 

26 04 
23 -2 

36 .8 

21.9 
22.7 
47.4 
17.5 
38.4 
28.0 
29.7 
27.3 
21 08 
24.5 
22.6 
21.3 
21.5 
19.9 
22.6 
20.9 
23.8 
19.7 
30.8 

25.6 
26.7 
22.4 
20 05 
17.1 
16.9 

26 01 

20.7 
14.2 
21.9 
22.8 
24.1 
21.8 
21.8 
24.7 
22.9 
22.1 
23.2 
20.3 
22.5 
21.4 
24.5 
23.5 
20.9 
27.8 
25.1 
20.5 
21 .9 

C 

6.8 
7.2 
6.1 
5.9 
6.1 
1.7 
3.2 
4 01 
4 00 
7.5 
03 

1.9 
1.9 
1.9 
4 03 
4.3 
10 .7 
8.7 
8.8 
1.9 
1.9 
1.7 
1.9 
1.3 
8 .I 
4 03 
1.9 
2.0 
1.3 
3.5 
2.3 
5 .2 
1.8 
1.9 
1.9 
1.9 
1.7 
11 04 
2.8 
8 07 
5.3 
5 03 
7 08 
7.9 
8.1 
7.9 
8.1 
5 07 
5 -6 
9.5 
7.8 
4 01 
3 05 
5 01 
5.6 

C/KM 

31.4 
28 .7 
29 .O 
28.8 
29.1 
41.1 
31.6 
28.8 
27.4 
28.9 
49.0 
22.0 
42.9 
32.5 
35.3 
32.9 
28.2 
30.8 
28.9 
25.8 
25.9 
24.2 
27.1 
24.8 
30.0 
25.3 
35.2 
30 -7 
29.5 
32.0 
27.2 
26.3 
21.5 

25.1 
18.7 
26.2 
29.2 
29.2 
28.0 
27.6 
30.6 
29.1 
28.2 
29.4 
26.5 
28.7 
27.3 
30.3 
29.8 
27.1 
33.3 
30.4 
26 03 
27.8 

21.3 
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APPENDIX A (Cont) 

WELL DATE LATITUDE LONGITUDE ELEV RBELV DEPTH BHT STEMP GRADIENT BHTCOR AAPGRAD 
NO 

13084 
13085 
13113 
13241 
13242 
13248 
13249 
13250 
13268 
13271 
13308 
13316 
13537 

LOG 

2 14 78 
3 9 78 
1 22 78 
5 5 78 
4 25 78 
5 24 78 
5 9 78 
5 16 78 
5 31 78 
5 24 78 
6 10 78 
6 16 78 
7 8 79 

DEGREES 

42.6510 
42,6107 
42.5875 
42.6571 
4 2 . 3166 
42.9458 
42.9447 
42.5814 
42,9471 

42.9240 
42.3307 

42.9383 

42.5279 

DEGREES 

78.4193 
78.3299 
79.0208 
74 4943 
78.1555 
78.3417 
78.3337 
78.3428 
78.1807 
78.5120 
78.1417 

78.7914 
78.4864 

H M M 

13545 8 8 78 42.0634 79.4301 508.7 
13546 6 7 79 42.2596 79.7369 213.4 
13546 6 7 79 42,2596 79,7369 213.4 

13552 10 31 78 42.0708 79.4581 470.9 
13573 8 27 78 42.4180 79,3900 219.5 
13576 8 17 78 42.0669 79.4456 473.4 

13550 7 18 78 42.0618 79.4386 497.7 

13577 8 27 78 
13578 11 20 78 
13603 9 22 78 
13604 9 11 78 
13625 9 10 78 
13642 10 15 78 
13662 1 10 79 
13664 12 31 78 
13666 12 5 78 
13672 10 8 78 
13673 10 14 78 
13676 10 25 78 
13684 12 8 78 
13689 11 10 78 
13690 11 8 78 
13699 3 15 79 
13699 5 1 79 
13699 3 15 79 
13699 5 22 79 
13700 1 1 79 
13700 1 29 79 
13702 3 30 79 
13707 1 8 79 
13722 5 25 79 
13725 5 30 79 
13730 12 30 78 
13736 2 9 79 
13736 2 17 79 
13755 1 26 79 
13757 12 22 78 
13758 1 22 79 
13760 2 8 79 
13762 2 26 79 
13765 5 7 79 
13778 1 12 79 

42 . 0507 
42.1551 
42,2930 

42.5079 
42.4152 
42.7708 
42.7687 
42.7610 

42.0219 
42.8555 
42.4410 
42.8484 
42.0867 
42.4662 

42.4662 
42.4662 
42.6972 
42.6972 
42.8359 

42.8662 
42.6462 
42.3821 
42.4348 
42.4348 
42.1819 

42.2626 
42.2674 
42.2485 
42.2509 
42.2560 

42.3277 

42.9935 

42.4662 

42,6185 

42.2597 

79.4247 
77 06962 
79.1669 
79.1882 
78.7549 
79.2265 
78.0864 
78.0239 
78.0144 
77.9522 
79 5178 
76.8374 
78.0159 

77 .6142 
76.8474 

77 -2657 
77 -2659 
77 -2657 
77 2657 
77 .e919 
77 -8919 
78.8237 
79 0644 
73 05369 
78.4163 
79.1865 
72.4098 
72.4098 
79.4583 
79.5447 
79.5536 
7 9 -5646 
79.5697 
19.5370 
79,5574 

416.1 419.1 868.7 
533.4 536.4 1058.3 
228.6 228.6 611.4 
520.6 524.0 1048.5 
498.3 501.7 983.9 
280.4 280.4 386.8 
277.4 277.4 386.5 
273.1 273.1 379.2 
490.7 494.1 1070.2 

478.5 485.5 1133.2 
256.0 256.0 409.3 

509.3 1353.0 
213.4 786.4 
213.4 787.3 
501.1 1324.4 
474.3 1274.1 
222.5 702.9 
474.3 1300.3 

447.4 450.8 1307.0 

644.3 647.7 1306.4 

423.7 426.7 938.8 
481.6 484.0 1009.2 
445.3 448.4 826.6 
447.4 450.5 816.6 
440.4 443.5 835.2 
240.8 243.8 1281.1 

161.5 164.9 699.5 
554.7 559.6 959.8 
'173.7 178.0 719.9 
698.0 701.3 1534.7 
566.3 571.5 1417.9 
566.3 571.5 2810.3 
566.3 571.5 1176.5 

266.1 271.3 793.7 
266.1 271.3 1942.8 

185.9 185.9 532.5 

434.3 437.4 887.0 

453.2 456.6 1478.0 

277.7 277.7 392.6 

525.8 529.1 1247.5 

702.0 702.3 1497.2 

628.8 632.2 1249.7 

466.0 469.1 1289.9 

566.3 571.5 2989.5 

179.8 179.8 329.5 

271.3 271.3 455.4 

420.0 420.0 421.8 

453.2 45606 1463.3 
407.5 407.5 1106.4 

457.2 457.2 1053.4 
422.1 422.1 1028.7 

426.7 426.7 1015.0 
432.8 432.8 1037.5 
408.4 411.5 1030.2 
43599 435.9 1038.8 

C C C/RM 

25.6 7.3 21.0 
28.3 6.3 20.8 
22.2 9.3 21.1 
31.7 6.3 24.2 
30.0 7.2 23.2 
16.1 8.0 20.9 
19.4 8.0 29.5 
21.1 8.1 34.4 
31.1 6.8 22.8 
20.0 8.0 30.6 

16.7 8.3 20.5 
33.3 6.9 23.3 

41.1 7.0 27.4 
37.8 7.8 22.1 
38.9 10.3 36.4 
38.9 10.3 3604 
36.1 7.9 21.3 
36.1 
28.3 
36 07 
43.3 
43.3 
3 8.. 9 
38.3 
33.9 
33.3 
25.0 
28.9 
26 .l 
40.6 
38.3 
23.3 
33.9 
28.3 
46.1 
39.4 
64.4 
37.8 

30.6 
47.8 
15.6 
29.4 
18.9 
28.3 
30.0 
38.9 
38.9 
35.6 
33.9 
30.6 
30.6 
33.9 
31.1 
31,l 

67 08 

8.1 22.0 
9.8 26.4 
8.1 21.9 
8.4 26.7 
5.5 25.3 
5.9 25.2 
6.0 25.9 
7.6 28.0 
7.2 25.9 
6.8 22.0 
6.8 27.1 
6.9 23.1 
8.3 25.2 
8.3 23.3 

6.4 28.6 
9.3 26.4 

6.2 23.5 
6.2 20.7 
6.2 26.9 
6.2 20.6 
8.7 27.6 
0.7 20.1 
9.2 19.3 
9.7 37.1 
8.0 23.9 
7.2 23.9 
7.9 52.3 
6.0 22.3 
6.0 22.5 
805 24.4 
8.2 25.0 
7.9 21.5 
8.2 22.1 
8.1 24.8 
8.3 22.1 
8.1 22,2 

9.4 19.9 

5.6 26.4 

C 

5.0 
6 .3 
3.2 
6 03 
5.8 
1.6 
1.6 
1.6 
6 .4 
1.7 
6.9 
1.8 
7 07 

4 .a 
4 04 
8.2 

8.0 
8.1 
9.4 
8.1 
7 07 
5.5 
6 .O 
4 07 
4 06 
4.8 
7.9 
7.9 
3 08 
5 06 
4 00 
9.7 
8.8 
18.6 
7.2 
19.8 
4.5 
12.5 
1.2 
2.7 
2.1 
5.1 
1.9 
9.3 
9.2 
6 07 

8.4 

7.8 
3.8 

6.1 
6.3 

6.2 
6 00 

6 01 
6 02 

C/KM 

26 .7 
26.8 
26.3 
30.2 
29.1 
25.2 
33.8 
38.6 
28.8 
34.8 
29.3 
24.9 
33.5 
28.3 
42.0 
42.0 
27.5 
28.1 
31.9 
28.1 
32.9 
31.6 
31.4 
32.0 
33.9 
31.8 
27 .7 
32.8 
28.8 
31.3 
29.4 
25.4 
34.5 
31.9 
32.7 
29.7 
27.3 
33 -0  
27 12 
33 02 
26.6 
23 -0  
42.1 
28.5 
29.7 
56.8 
28.5 
28 .7 
30.4 
30.9 
27.5 
28 .O 
30.8 
28.1 - -  
28.1 
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WELL DATE LATITUDE LONGITUDE ELEV KBELV DEPTH BIIT STEMP GRADIENT BHTCOR AAPGRAD 
NO 

13782 
13790 
13796 
13812 
13841 
13854 
13859 
13862 
13887 
13891 
13892 
13893 
13907 
13919 
13982 
13983 
14178 
14250 

LOG 

5 26 79 
3 15 79 
2 20 79 
1 13 79 
3 1 79 
2 2 79 
5 23 79 
2 10 79 
3 12 79 
3 16 79 
3 11 79 
3 1 7 9  
3 23 79  
4 21 79 
6 6 79 
5 24 79 
5 24 79 
6 14 79 

DEGREES 

42.2468 
42.5988 

42.7983 
42.7350 
42.1905 
42.0288 
42.1858 
42.2147 
42 -7797 
42.7587 
42.1844 
42.3080 
42 . 7587 
42 . 2720 
4 2 . 2746 
42.7239 
42.2786 

42.3888 

DEGREES 

7 9 . 5471 
78.3792 
76.9328 
38.6156 
77.9534 
79.4558 
70.6629 
79.4546 
79.4818 
78.0483 
78.0845 
79.4639 
79.5961 
78.0777 
79.7075 
79.7124 
77 -9726 
7 9 . 7057 

M 

451.1 
512.4 
422.8 

326.1 

237 .7 
402.9 

275.8 

403 09 

413 00 
463.3 
451 07 
408.4 
230.1 
455.7 
214.9 
207.3 
329.2 
207 .O 

M M 

451.1 1073.2 
515.4 1043.0 

275.8 525.8 
326.1 804.7 

239.3 448.1 
402.9 1101.2 
413.0 1085.7 

426.1 740.7 

403.9 1098.2 

463.3 818.7 
451.7 822.7 
408.4 1099.7 
230.1 784.6 
456.3 830.9 
214.9 715.4 
208.2 763.2 
332.5 788.8 
207.0 761.7 

c c  
32.2 8.0 
29.4 6.5 
24.4 7.7 
31.1 8.4 
29.4 8.1 
35.6 8.6 
10.3 8.7 
35.0 8.6 
35.0 8.4 
26.7 6.6 
28.3 6.8 
38.9 8.5 
35.6 10.0 
25.0 6.7 
38.9 10.2 
32.2 10.3 
26.1 8.0 
28.3 10.3 

C/KM 

22.6 
22.0 
22.6 
43.2 

24 -6 
26 06 

21  06 
24.0 
24.5 
24.5 
26 02 
27.6 
32.6 
22.0 
40.1 
28.7 
22.9 
23 07 

C 

6.4 
6.2 
4 . 1  
2.6 
4 06 
6 06 
2.1 
6.6 
6.5 
4 07 
4 07 
6.6 
4.4 
4 07 
3 .9 
4 03 
4 04 
4 03 

C/RM 

28.6 
28 .O 
28.2 
48.2 

30.6 
26 - 2  
30.0 
30.5 
30.2 

33.6 
38.2 
27 07 
45.6 
34.3 
28 .6 
29.3 

32.2 

31.9 
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APPENDIX B 

TEMPERATURE-DEPTH MEASUREMENTS AND TEMPERATURE-DEPTH PROFILES FOR WELLS MEASURED 
BY PERSONNEL OF THE STATE UNIVERSITY OF NEW YORK AT BUFFALO 

TABLE B - I  

WELL NO. 13738 PATTERSON-SPRINGPORT CAYUGA CO. NEW YORK 9-11-79 

LATITUDE 14620. FEET N o f  42. 50. 0. 
LONGITUDE 15100. FEET W o f  76. 37. 30. 
ELEVATION 510. FEET 

18.01 
4.46 
11.62 
14.05 
16.09 
18.48 
19.16 
20.23 
w.12 
22.07 
23 021 
24.44 

26.04 
26.53 
26.98 

25.55 

27.69 

45.7 
106 07 
167 06 
228.6 
289.6 
323 01 
347.5 
371.9 
396 02 
420.6 
445 00 
469.4 
893.8 
518.2 
542.5 
566.9 
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APPENDIX B ( C o n t )  

TABLE B - I 1  

WELL NO. 13000 BLAKELY - N COLLINS E R I E  CO., NEW YORK 

LATITUDE 
LONGITUDE 10750. FEET W o f  78. 52. 30. 
ELEVATION 856. FEET 

13200. FEET S o f  42. 40. 0. 

6.1 
18.3 
30.5 
42.7 
54 09 
67 01 
79.2 
91 .4 
103 .6 
115.8 
128.0 
140.2 
152.4 
164.6 
176.8 
189 .O 
201 02 
2l.3 04 
225.6 
237 07 
249.9 
262.1 
274.3 
286.5 
298.7 
310.9 
323 01 
335.3 
347 05 
359.7 
371.9 
384.0 
395.2 
408.4 
420.6 
432.8 
445.0 

10.40 
10 -54 
10.68 
10.79 
11 000 
11.27 
11.59 
12.03 
12.4 8 
12.92 
13.35 
l3.61 
14.07 
14.53 
15.00 
15.45 
15.91 
16 -38 
16 -85 
17.32 
17.74 
18.15 
18.71 
18.96 
19.18 
19.40 
13.61 
19.80 
20.02 
20.19 
20.33 
20 .e8 
20 -65 
20 -91 
21-15 
21.38 
W.61 

DEPIM TET-IP 
El C 

9.1 10.44 
2l.3 10.56 
33.5 10.68 
45.7 10.84 

70.1 11.34 
82.3 11.69 
94.5 12.15 
106.7 12.58 
118.9 13.02 
131.1 13.45 
143.3 13.71 
155.4 14.18 
167.6 14.66 
179.8 15.10 
192.0 15.56 
202.2 16.03 
216.4 16.49 
228.6 16.97 
240.8 17.43 
253.0 17.85 
265.2 18.29 
277.4 18.7s 
289.6 19.01 
301.8 19.23 
313.9 19.46 
326.1 19.66 
338.3 19.85 
350.5 20.06 
362.7 20.23 
374.9 ‘20.38 
387.1 20.52 
399.3 20.70 
411.5 20.98 
423.7 21.20 
43509 21.42 
448.1 21.66 

5709 11.06 

12.2 10.48 
24.4 10.59 
36.6 10.71 
48.8 10.89 
61.0 11.13 
73.2 11.42 
85.3 11.80 
97.5 12.26 
109.7 12.70 
1u.9 13.12 
l34.1 l3.52 
146.3 l3.83 
158.5 14.30 
170.7 14.77 
132.9 15.22 
195.1 35.68 
207.3 16.14 
219.5 16.61. 
231.6 17.09 
243.8 17.52 
256.0 17.95 
268.2 18.84 
280.4 18.85 
292.6 19.06 
304.8 19.29 
317.0 19.51 
329.2 13.71 
341.4 19.92 
353.6 20.10 

378.0 20.42 
330.1 20.56 
402.3 20.76 
414.5 21.02 
426.7 21.26 

365.8 20.26 

438.9 21.49 
451.1 2l.72 

7-7-79 

DEETE TR4P 
r.1 C 

15.2 
27 04 
39.6 
51.8 
64.0 
76.2 
88.4 
100 06 
112.8 
125.0 
137 02 
149.4 
161.5 
173.7 
185.9 
198.1 

10.50 
10.61 
10 075 
10.94 
11.20 
ll .SO 
11.91 
12.37 
12.81 
13 022 
l3 055 
13.94 
14.41 
14.89 
15.33 
15.80 

210.3 16.26 
222.5 16.73 
234.7 17.21 
246.9 17.63 
259.1 18.05 

283.5 18.90 
295.7 19.12 
307.8 19.35 
320.0 19.56 
332.2 19.75 

356.6 20.15 
368.8 20.30 

393.2 20.60 
205.4 20.83 

429.8 21.32 
442.0 21.55 
454.2 21.76 

271.3 18.59 

344.4 19.97 

381.0 20.45 

417.6 21008 
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603,s 24e57 
615a7 24e83 
457.2 21.82 
469e4 22.00 
481.6 22e14 
493e8 22a26 
506.0 22a39 
518e2 22a54 
530a4 22e81 
542.5 23.20 
554a7 Pa49 
566.9 23a74 
579.1 Pa91 
591a3 24a17 

APPENDIX B 

TABLE B-I1 (Cont) 

DEI?IH TEE DEPTH TEP DEPIR TE4P 
r-i C ti C 1.1 C 

606a6 24.63 609.6 24.66 612e6 24a86 
618a7 24.84 
460a2 21.87 
472a4 22a05 
484a6 22a16 
496a8 22a30 
509aO 22a44 
521.2 22a59 
533.4 22a90 
545a6 23.29 
557a8 23a57 
570aO 23a79 
582a2 23a94 
594a4 24e20 

463a3 2 1 3 2  
475a5 22a07 
487a7 22.19 
499a9 22e33 
512el 22a46 
524.3 22a65 
536a4 23.01 
548a6 23.37 
560e8 23.63 
573.0 Urn83 
585a2 24-00 
597a4 24.29 

466a3 21.97 
478a5 22SO 
490e7 2 2 a 2 2  
502e9 22a36 
515a1 22a50 
527.3 22a71 
539-5 23.10 
551e7 23.43 
563a9 23.68 
576.1 B e 8 7  
588a3 24.10 
600,s 24e37 



APPENDIX B (Cont) 

TABLE B-I11 

WELL NO. 14270 WILLIAMS 1 - EDEN E R I E  CO., NEW YORK 

LATITUDE 7600. FEET S o f  42. 40. 0. 
LONGITUDE 5200. FEET W o f  78. 55. 0. 
ELEVATION 765. FEET 

DEPI” TQlP 
M C 

15.5 
76.5 
137 -5 
198.4 
259 4 
320.3 
381.3 
442.3 
503 -2 
564.2 
625.1 
686.1 

10 83 
11 81 
13.36 
15.47 
17.54 
18.42 
19.42 
20.31 
21 66 
21 96 
22.62 
22.93 

30.8 
91.7 
152.7 
213.7 
274 6 
335.6 
396.5 
457 e5 
518.5 
579.4 
600 -4 

11.00 
11-99 
14-34 
16-38 
17.77 
18.60 
19.72 
20.47 
21.71 
22.13 
22.75 

46.0 
107.0 
167.9 
228 9 
289.9 
350.8 
4ll.8 
472.7 
533 -7 
594 e 7  
655 m6 

11.39 
12.58 
14.66 
17.06 
17.98 
18.83 
19.95 
20.70 
21-80 
22.24 
22.86 

7-10-79 

61.3 11.66 
122.2 U.04 
183.2 14-99 
244.1 17.32 
305.1 18.24 
366.1 19.14 
427.0 20.13 
488.0 21.17 
548.9 21.90 
609.9 22.50 
670.9 22.91 

I 
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APPENDIX B (Cont) 

TABLE B - I V  

WELL NO. 14269 LARD0 1 - EDEN ERIE CO., NEW YORK 7-9-79 

LATITUDE 3160. FEET S o f  42. 40. 0. 

ELEVATION 782. FEET 
LONGITUDE 2200. FEET W O f  78. 55. 0. 

0.0 
24.4 
48.8 
73.2 
97 a5 

121.9 
146.3 
170.7 
195 .1 
u9.5 
243.8 
266 . 2 
232.6 
317.0 
341.4 
365.8 
390.1 
414.5 
438.9 
463.3 

15.61 
11.02 
11.19 
11.85 
12.56 
13.32 
14.00 
14.82 
15.71 
16.58 
17.04 

17.82 
18.16 
18.44 
19.02 
19.53 
19.9s 
20.18 
20.49 

17.46 

487.7 W.18 
512.1 21.55 
53604 21.98 
560.8 22.45 

6.1 12.78 
30.5 11.01 
54.9 11.30 
79.2 12.00 

103.6 12.74 

152.4 14.19 

20102 15.90 
225.6 16.70 

128.0 13.52 

176.8 15.05 

243.9 17.15 
274.3 17.53 
298.7 17.91 
323.1 18.24 

371.9 19.13 
395.2 19.66 
420.6 19.93 
445.0 20.25 
469.4 20.62 
493.8 21.27 
518.2 21.63 
542.5 21.19 
566.9 22.45 

347,5 18.59 

DEF" 
1,: C 

12.2 11.53 

61.0 11.43 
36.C 11.04 

85,3 12.15 
109.7 12.92 
134.1 13.72 
158.5 14.38 
182.9 15.27 
207.3 16.11 
231.6 16.83 
256.0 17.24 
280.4 17.62 
304.8 18.00 
329.2 18.30 
353.6 16.70 
378.0 19.26 
402.3 19.78 
426.7 20.C5 
451.1 20.31 
475.5 220.83 
439.9 21.30 
524.3 U.75 
548.6 22.37 

D m  TRP 
I.I C 

18.3 11.08 
42.7 11.09 
67.1 11.70 
91.4 12.34 

115.8 13.15 
140.2 13.82 
164.4 14.60 
189.0 15.47 
2l3.4 16.37 
237.7 16.93 
262.1 17.37 
285.5 17.74 
310.9 l8.OE 
335.3 18.37 
359.7 18.86 
3F4.0 19.42 
2 . 0 ~ 4  19.87 
432.8 20.13 
457.2 20.40 
421.6 20.99 
506.0 21.48 
530.4 21.92 
554.7 22.4s 
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APPENDIX B (Cont) 

TABLE B-V 

WELL NO. 14310 ANDERSON 1 - BUST1 CHAUTAUQUA CO., NEW YORK 8-24-79 

LATITUDE 8760. FEET S o f  42. 5. 0. 
LONGITUDE 4350. FEET W o f  79. 17. 30. 
ELEVATION 1510. FEET 

DEFm ma? 
M C 

0.0 
61.0 
121 09 
182.9 
243.8 
304.8 
365.8 
426.7 
487 07 
548.6 
609.6 
670.6 
731 .5 
792.5 
853 04 
314.4 
975.4 
1036.3 
1097.3 
1158.2 
1219.2 
1280.2 

13 -40 
11.40 
12.00 
12.90 
14.10 
16 .lo 
17 070 
20 020 
21.80 
23 .SO 
24.70 
26 .OO 
27.90 
29.60 
31.20 
32.40 
33 020 
34.03 
36.60 
36 .40 
37.30 
38.10 

15.2 11.30 
76.2 11.50 
137.2 12020 
198.1 12.90 
259.1 14.40 
320.0 16.10 
381.0 18.20 

502.9 22.00 
563.9 23.90 
624.8 25.00 

442.0 20.60 

6B.8 26.50 
746.8 28.20 
807.7 30.10 
668.7 31.60 
929.6 32.70 
99G.6 33.30 
1051.6 34.20 
1112.5 36.00 
1173.5 36.50 
1234.4 37.80 
1295.4 38.60 

D E m  TEIP 
M C 

30.5 11.00 
91.4 11.60 
152.4 12.40 
213.4 13.20 
274.3 14.80 
335.3 16.80 
396.2 18.80 
457.2 21.00 

579.1 24.00 
640.1 25.40 
7011.0 26.90 

51802 22.60 

762.0 28.80 
823.0 30.30 
13C3.9 31.80 
344.9 32.90 
1005.8 33.60 
1OGO.C 36.90 
1127.8 36.10 
1188.7 36.80 
1249.7 38.10 
1310.6 38.90 

45.7 ll.20 
10E1.7 11.80 
167.6 12.70 
228.6 13.60 
289.6 15.50 
350.5 17.20 
4ll .5 13.30 
472.4 21.30 
533.4 23.10 
594.4 24.30 
655.3 25.70 
716.3 27.30 
n7.2 29.20 
838.2 30.70 
893.2 32.30 
960.1 33.00 
1021.1 33.70 
1082.0 35.50 
1143.0 36.40 
1204.0 37.00 
1264.9 38.10 
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APPENDIX B (Cont) 

TABLE B - V I  

WELL NO. 14324 E AURORA HIGH SCHOOL ERIE  CO., NEW YORK 

LATITUDE 6800. FEET 
LONGITUDE 10875. FEET 
ELEVATION 1140. FEET 

DEEm TRIP 
I4 C 

6.1 
30.5 
54.9 
79.2 
103.6 
128.0 
152.4 
176.8 
201 02 
225.6 
249.9 
274.3 
298.7 
323 01 
347 85 
371.9 
396.2 
420.6 
445.0 
469.4 
493.8 

542.5 
566.9 
591.3 
615.7 
640.1 

518.2 

14.30 
12.20 
12.40 
13 000 
13 090 
14.90 
15.80 
16.70 
17 -80 

19.60 
20.70 
21.50 
22.40 
23 800 
23 .SO 
23.80 
24.10 
24.70 
25.10 
25.70 
26.10 
26 -40 
27.10 
29.50 
30.20 
28.70 

18.50 

' I  

S o f  42. 45. 0. 
W o f  78. 35. 0. 

DWJ!H 
1-1 

12.2 
36.6 
61.0 

=*I? DEPi'R TRQ 
C r-i C 

2.20 
,2820 
2.50 

85.3 13.30 
109.7 14.10 
134.1 15.00 
158.5 16.00 
182.9 17.00 
207.3 17.90 
231.6 18.90 
256.0 19.90 
28004 20.90 
304.8 22.00 
329.2 22.50 
353.6 23.10 

402.3 23.90 

451.1 24.70 

378.0 23.60 

426.7 24.20 

18.3 
02.7 
67.1 
91.4 
115.8 
140.2 
164.6 
189.0 
2l3 84 
237 07 
262.1 
2% .5 
310.9 
335.3 
359.7 
384.0 
408.4 
432.8 
457.2 

12.20 
12.30 
12.70 
13.60 
14.40 
15.30 
16.40 
17.30 
18.00 
19.20 
20.20 
21.10 
22.10 
22.60 
23.30 
23.70 
23.90 
24.40 
24.90 

8-9-79 

DEFEi 
El . c  

24.4 12.20 
48.8 12.40 
73.2 12.90 
97.5 U.80 
12l.9 14.60 
146.3 15.60 
170.7 16.50 
195.1 17.40 
U9.5 18.80 
243.8 19.40 
268.2 20.40 
292.6 21.30 
317.0 22.30 
341.4 22.70 
365.8 23.40 

414.5 24.00 
438.9 24.50 
463.3 25.00 

390.1 23.80 

475.5 25.30 481.6 25.40 _487.7 25.60 
493.9 25.90 506.0 26.00 512.1 26.00 
524.3 26.20 530.4 26.30 536.4 26.30 
548.6 26.50 ,554.7 26.70 560.8 26.80 
573.0 27.40 579.1 29.10 585.2 29.30 
597.4 30.20 603.5 30.30 609.6 31.00 
621.8 29.90 627.9 28.60 634.0 28.60 

. . . . . ... . - . . . . . I  . . .~ ..... 
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APPENDIX B (Cont) 

TABLE B-VI1 

WELL NO. 14365 NELSON L-A - BUST1 CHAUTAUQUA CO., NEW YORK 8-6-79 

LATITUDE 1300. FEET S o f  42. 5. 0. 
LONGITUDE 5500. FEET W o f  79. 20. 0. 
ELEVATION 1395. FEET 

15.2 18.10 
76.2 24.30 

137.2 20.80 
198.1 22.10 
259.1 23.90 
320.0 25.60 
381.0 26.90 
442.0 28.10 
502.9 29.30 
563.9 29.80 
624.8 30.90 
685.8 31.40 
746.8 32.90 
807.7 34.10 
868.7 35.80 
929.6 37.00 
990.6 37.00 

1051.6 38.10 
1112.5 38.60 
1173.5 38.30 
1234.4 38.50 

DEPM TRP 
r i  C 

30.5 12.20 
91.4 22.00 

152.4 20.70 
213.4 22.80 
274.3 24.20 
335.3 25.80 
396.2 27.10 
457.2 28.20 
518.2 29.50 
579.1 30.00 
640.1 31.20 
701.0 32.00 
762.0 33.30 
823.0 34.70 
883.9 36.00 
944.9 37.20 

1005.8 37.50 
1066.8 38.10 
1127.8 38.60 
1188.7 38.50 
1249.7 38.90 

45.7 23.60 
106.7 20.50 
167.6 20.90 
228.6 23.30 
289.6 24.70 
350.5 26.60 
411.5 27.30 
472.4 28.60 
533.4 29.40 
594.4 30.20 
655.3 31.00 
716.3 32.50 
777.2 33.60 
838.2 35.10 
aw.2 35.70 
960.1 37.30 

1021.1 37.50 
1012.0 38.26 
1143.0 38.50 
1204.0 38.10 

61.0 25.30 
l U . 9  20.60 

243.8 24.10 
304.8 25.10 
365.8 26.70 

182.9 21010 

426.7 27.70 
461.7 28.80 
548.6 23.80 
609.6 30.70 
670.6 31.40 
731.5 32.80 
792.5 34.00 
853.4 35.50 
914.4 37.00 
97504 37.40 

1036.3 38.10 
1097.3 38.40 
1158.2 38.40 
1219.2 38.40 
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APPENDIX B (Cont) 

TABLE B-VI11 

WELL NO. 14172 HONEOYE - BRISTOL ONTARIO CO., NEW YORK 7-7-79 

LATITUDE 12400. FEET S o f  42. 50. 0. 
LONGITUDE 1100. FEET W o f  77. 27. 30. 
ELEVATION 1477. FEET 

DEPTH TEzE 
M C 

10.11 

10.10 
10.67 
L O 8  
11.91 
12.47 
13 -00 
13 063 
14016 

9 077 

14.65 
15.33 
15mn 
16.36 
16 097 
17.60 
18.35 
18.66 

DEprn TDP 
N C 

12.2 9.42 
36.6 9.85 
61.0 10.24 

109.7 11.20 
134.1 12.05 

8503 10.79 

158.5 12.60 

207.3 ~ . n  
231.6 14.23 
256.0 14.80 
280.4 15.45 

18209 13J7 

300.8 15.92 
329.2 16.50 
353.6 17.13 

402.3 18045 
378.0 17.82 

426.7 18.72 

D m  TBIP 
E1 C 
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APPENDIX B (Cont) 

TABLE B - I X  

WELL NO. 14423 MILL - EAST AURORA ERIE CO., NEW YORK 

LATITUDE 4500. FEET N o f  42. 45. 0. 
LONGITUDE 14250. FEET W o f  78. 37. 30. 
ELEVATION 970. FEET 

DEPJ!H TQP 
14 C 

12.2 10.19 
36.6 10.42 
61.0 10.95 
85.3 11.66 
109.7 12.49 
134.1 13.35 
158.5 14.31 
182.9 15.25 
207.3 16.19 
231.6 16.96 
256.0 17.33 
280.4 17.71 
304.8 18.08 
329.2 18.38 
353.6 18.85 
378.0 19.31 
402.3 19.82 
426.7 20.15 
451.1 20.43 
475.5 20.96 
499.9 21.65 
524.3 22.01 
528.6 22.57 

DEFI!E TEtP 
11 C 

18.3 9.90 
42.7 10.53 
67.1 11.13 

115.8 12.70 
140.2 13.59 
164.6 14.59 
189.0 15.53 
213.4 16.45 
237.7 17.05 
262.1 17.43 
285.5 17.83 
310.9 18.15 
335.3 18.47 
359.7 18.96 
384.0 19.44 
408.4 19.93 
232.8 20.20 
457.2 20.51 
M1.6 21.17 
505.0 21.75 
530.4 22.13 

91.4 11.86 

DEPTH TEFP 
M C 

24.4 10.23 
48.8 10.75 

97.5 12.05 
121.9 12.91 
146.3 13.83 
170.7 14.85 
195.1 15.79 
2l9.5 16.74 
243.8 17.17 
268.2 17.52 
292.6 17.93 
317.0 18.23 
341.4 18.53 
365.8 19.07 
390.1 19.60 
414.5 20.01 
438.9 20.28 
453.3 20.62 
487.7 21.36 
512.1 21.86 
536.4 22.24 

73.2 11.29 

9-19-79 

D,FFI1A TRIP 
11 C 

30.5 10.33 
54.9 10.87 
79.2 11.44 
10306 12.27 
128.0 13.15 
152.4 14.08 
176.8 15.04 
201.2 15.99 
225.6 16.85 
249.9 17.25 
274.3 17.60 
298.7 18.02 
323.1 18.31 

371.9 19.20 
396.2 13.71 
420.5 20.06 
445.0 20.36 
469.4 20.77 
453.8 21.51 
518.2 21.93 
542.5 22.47 

347.5 18.71 
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440- 

TEMPERATURE Pq 
Fig .  B-1 

Temperature-depth profile for 
Well 13738. 

- 
- - 

1 1 I I I I 

J 

Fig .  B-3. Fig. B-4. 
Temperature-depth proftle for 
Well 14269. Well 14270. 

Temperature-depth prof i 1 e for 
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APPENDIX B (Cont) 
I I 

WELL 14310 - 
- 
- 

W -  - 
- 

a- - 
- - 

w-  - 
- I - 

I I I I I I 
=0 n = 41 

I I I I I I 
l6 t2 41 

*PERATURE (%I 

Fig. B-7. 
Temperature-depth prof i l e  for 
Well 14365. 

I I 1 I I t I 
10 8 XI 

TEMPERATURE (OCI 

Fig.  8-6. 
Temperature-depth p r o f i l e  for 
Well 14324. 
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Fig. B-9. 
Temperature-depth profile for 
Well 14423. 
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PERHIT 

2602 
331 

5 
347 
345 
45t  

6 
20355 
1C629 
2C057 
2C370 
20311 
2P393 

4467 
5510 
4925 
3995 
4865 
3990 
3956 
4248 
4168 
4052 
506C 
4153 
4673 
4654 
48 49 
50 A7 
4e54 
3992 
466C 
5096 
4713 
aoac 
403c 
4554 
5327 
3106 
4134 
4574 
4732 
4197 
4155 
4557 

AUX 
I D  

702 
102 
702 
7c13 
703 
703 
70 3 
703 
76 4 
704 
704 
7 0 4  
705 
11 
11 
12 
1 2  
13 
14  
14  
15 
16 
16 
1 7  
17 
18 
19  
19  
20 
20 
21 
22 

233 
23 
24 
25 
27 
26 
2P 
29 
30  
3 1  
33 
33 
34 

APPENDIX C 

TOPS OF FORMATION DATA 

WELL DATA FOR STRUCTURE CONTOUR MAPS 

L A 1  

4 1. 6667 
4 1 9 167 
41075CG 
42 o C  C t  0 
42.1667 
4 1 5833 
4 1.8 333 
42.0833 
41 8333 
41.7506 
42.00tC 
41.9167 
42.0t33 
42.3333 

42.3333 
42.3333 
42.0833 
42.41t7 
42050 i4  
42.5CCO 
42.3333 
42.3333 
4202C83 
42.3333 
42oC833 
42.1667 
42.1250 
4 2 3333 
42.3750 
420B8 33 
42.1667 
43.1667 
42.1250 
42.1667 
42 00833 
42ot833 
42.3750 
42.1250 
42 o25CO 

42.1667 
42.3333 
42.3333 
42. 12 50 

42.ce33 

42.2ceo 

Ff 

-4 8 50 
-1470C 
-24 7( L 

-950 
-33CO 
-1950 

-2025c 
-2 3 X 0  

- 2 C C t  
-22000 
-17CC.O 

-100 
-269CO 
-273CG 

-1 2CO 
-129GO 

- E X 0  
-5850 

-1 7 l C O  
-IC 750 
-2C 4C G 
-24451) 

-2C8CO 
-1f65C 
-17200 

-3 50 
-36W 

-272CQ 
-57CO 
- I t 5 0  
-9600 

-19400 

- e s i q  

e730 

-25e25 
-1btca 

-9ec0 
-2475 

-575 
-22150 
-1CC75 

-5275 
- 2  61 53 
-14650  

-1200 

LOh6 

79.2500 
80.3333 
7501667 
8C. 1667 
79.75t.0 
78.0000 
75. 6666 
8 0 . l t 6 7  
7805t00 
77.5000 
790750C 
80.1667 
00 .  1647 
77.75o0 
78 041 7 
77.9107 
78.08 33 
750C833 
78 C t  6C 
78 l t  b7 
78.0833 
78025C0 
76.1667 
77.9167 
78.9167 
77. 8333 
78.1667 
78.16t 7 
7509167 
15.0750 
76. 5COC 
78.4167 
78 3333 
78.5000 
76.5833 
780t667  
78.5633 
78.9383 

75.3333 
78.3750 
78.4167 
78.3333 
79.CCOO 
1 8  4167 

7e . 5833 

F f  

-21106 
-9100 
-3b59 
-370C 

-16601; 
-18 3 00 

-8536 
-199C;O 
-2 190G 
-12800 
-2t 8 5b 
-1C0GO 
-10900 

-153G 
-3125 

- 1 l C O O  
-21300 

-7775 
-2C7CG 

-2G5C 
-20700 
-1015C 

-7756 
- t 8 O O  
-IC 5G 
-3 80C 
-1900 
-3t75 
-8430 
-14w 
-3C06 

-14100 
-10615 

-9675 
-215G6 

-1CZGG 
-8890 

-850 
-5100 
-6950 
-5804 
-82CC 
-3700 
-5975 

- 3 2 ~  

DEPTH 
BSNNT 

.o 
0 
J 
0 
0 
0 
0 
0 
0 
0 
c. 
<, 
0 
0 
0 
0 
6 
C 
0 
u 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
4 
0 

3141 
0 
0 
0 
0 
0 
0 
C 
C 
C 
0 
c; 
0 

LAfrL3NC A R E  G IVEN AS DECIFAL DEGREES A W  FEET. 
P O f I T I U €  VLLUES INDICATE A NORTHERLY OR CASTERLY D I S P l A C L h E K T m  
NECATqUE UALU€f IliDSCATE SCUTHEFiLY OR dESTERLY DlfFLICEHENT. 

A U X I L L I I R Y  I D ’ S  8 E C I N N I h 6  b I T H  7 INClCATE PElrKA k L L L S o  

DEPfr l  
ONSTK 

0 
3447 

c 
3206 
3484 

6 
i )  

3051 
6940 
8029 
397b 
3822 
3214 

0 
0 
0 
6 
t 
G 

3935 
G 
c 
0 

4 2 C t  
c 
0 
0 

5851 
t 
0 
C 

347 
0 
0 
6 
c 

3273 
0 
0 
0 
c 
0 
[I 
0 

a 

DEPTH 
okoh 

4137 

ti Ax 
1967 
22b4 
bl40 
b84d 
i d 9 C  
517C 
5636 
2605 
24 sc 
1667 
3d;l 
4b00 
34J4 
3362 
4 e 4 3  
3G 25 
227C 
2512 
3 123 
3 6 8 b  
4 2 5 c  
2962 
4925  
4618 
4 4 4 c  

3126 
4843 
3 8 3 4  

0 
34cc 
3 4 4 1  
4124 

(i 
2 a i 5  
3 7 9 r  
I 

3 7 3 6  
372b 
3705 
2342 
3b76 
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PtUUIT 

3993 
4214 
4203 
4379 
3973 
3924 
4034 
4051 
568 7 
l l 6 Q  

698 
443 

4t5n 
4714 
4547 

at607 

1CbOO 
677e 

10096 
C 

10227 
4999 
4719 
984C 
9557 
6787 

10138 
IC725 

m e  

i c e o a  

i ~ 3 3 s  
0 

12163 
11644 
J t G 5 2  

8578 
9557 
5116 

C 
346 

Z693 
2453 

334 
324 

7526 

AUX 
I D  

403 
401 
4 0 1  
432 
4 04 
404 
405 
406 
406 
407 
409 
409 
41C 
411 
411 
411 
501 
501 
502 
5n2 
5 t 3  
503 
504 
5c5 
$05 
61! 1 
601 
601 
601 
601 
602 
602 
603 
60 3 
603 
6C4 
6C 4 
604 
604 
701 
70 1 
70 1 
7C1 
701 
70 2 

L AT 

42 9 1  67 
12.25CO 
42.9267 
42.1333 
42.4167 
42.0833 
4209167 
42 66 67 
42.3333 
4 20  6667 

42.1667 
42.4167 
43abbC7 

42.5833 
42.4583 
4203333 
4 2 0  3750 
42.3833 
42.2500 
$2.3333 
42.3333 
430@417 
43 e4167 
42.0833 
42.1667 
42.8333 
12.7063 
42.5417 
42.2C83 
4 2 0 2 50c. 
42.9583 
42 091 67 
4 2. 87fG 
41.91 67 
42.1667 
43 16 67 
42 4 1  67 
42.0000 
4108333 
42000Ct 
4308333 
41.9167 
42 a OOCC 

43.a833 

1 2. or-oc 

FT 

-13100 
-2455C 
-1 4 73C 
-2 1771 
-1 7OCC 

-74CO 
-27CC 

-1 3ccc 
-36CC 

9700 
26200 
11703 
14CCO 

-21800 
-2345C 
-1F150 
-6% 

-5700 
-10000 
-235C.C 
-235CC 

-12950 
-57CO 

-2916C 
0 

a 

0 
- 1 7 2 ~ 0  

0 
0 
0 

-246CC 

0 
0 
0 
C 

-54C6 
-11906 
-2C3CO 
-16425 

-15tC 
-2cc 

- 2 C C t C  
-4750 

-7at.0 

LONG 

74.0167 
7409167 
76.6633 
74.5833 
7604C00 
77.41t7 
74.5333 
74ot t67  
75eQ167 
750 3500 
75075OO 
760 5000 
7CoCC00 
75.5633 
76eC4CC 
74.9CCC 
7504583 
75.6667 
75.5833 
7b.CCFC 
74.6667 
75eQl67 
7406250 
76eOCCC 
78 0 5UC-Q 
76 04167 
76.3333 
7SabCb7 
15.0833 
15.2683 
160 625C 
74 09167 
7603333 
7be23CO 
76a79X7 
74. 874G 
76.3333 
77eOGOC 
76o5CCO 
71.9167 
79 0 a000 
79 2SCC 
80 4 167 
80.250C 
78.9167 

FT 

1W 
-1 390 
-c75c 

-12GCU 
-1500 

-5CL 
-111% 

-6430 
-3150 
1 l C t t  

-1C060 
-16900 

-42fC 
-2 5C 

-1345C 
-72 00 
-12OC 
-1456 

-2 55 
-13C50 

0 
-4 6 

-7700 
‘340c. 

c 
C 

-&ZOO 
C 
C 
t 

-1375 
-3350 
-1370 

0 
0 
0 

-18400 
-11200 

mi350 
-6 100 

-1775C. 
-1366C 
-22350 

-1.00 

-3eoo 

OEPTH 
BSUNT 

0 
1096b 

5377 
6920 

lCZ78 
0 
C 
L. 
0 

5531 
,2509 

c 
t 4 5 0  
1732 

0 
0 
0 
C 
0 
C 
0 
0 
0 
C 
0 
C 
6 
0 
G 
0 
c 

10965 
c 
0 
0 
0 
0 

3690 
0 
c 
0 
0 
0 
0 
0 

LATrLONG ARE G I V E N  AS DECIfidL DEGREES AND F E f f .  

DtPlH 
QNfTEi 

c 
t; 

1758 
0 

56b5 
7175 

0 
c 

5851 
c 

185  
6654 
298b 

c 
c 
0 
c 

6410 
6 

311G 
G 

5853 
0 

1396 
C 
6 
0 
C 
C 
G 
C 
0 

2276 
2670 
1816 

Li 
6 

718. 
0 
0 
C 
c 

3167 

5050 
a 

P O S I T I V E  VALUES I N D I C A T E  A KCRTHERLI  OR EASTERLY DISPL~CEHENT. 
VEGATZVE VALUES I N D I C A T E  SOUTHERLY OR YESTERLY OISPLACEXEhIo 

L U X f L L I A P r  I D ’ S  BEGIYNthG WITH 7 INOfCClTE PLNNA YELLS. 

ULPIH 
CtiGh 

c 
c 
c 
0 
G 
0 
C 

1722 
3iuv 
1466 

0 
2984 

c 
2652 
1926 
3324 
3623 
3645 
266k 

C 
3116 
4356 

E 

4190 
4348 
135e 
1463 
2565 
34G5 
5S7G 

488 
956 

0 
122C 
4346 

cf 
2256 
fsob 

c 
3G4C 

0 
c 

3626 

c 

u 
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P E W 1  

i a 2 0  
5375 
4172 
4177 
4459 
455c 
4585 
42dC 
4115 
4241 
4216 
4497 
471 5 
4642 
4954 
SCQC 
5011 
3467 
6779 
4624 
4043 
4365 

4571 
4651 
664t 
4519 
4521 
5031 
074 5 
4356 
4 1  9@ 
4200 
4154 
4 5 6 1  
4671 
4173 
4265 
4152 

494e 
4986 
4nOC 
446C 
5034 

412 6e 

57e4 

AU X 
IO 

35 
8 7  

1 8  
4 1  
42 
44 
47 
47 
52  
52 
55 
56 
56 
50 
57 
58 
58 
59  
60 
60 
61 
6 1  
63 
64 
66 
6 7  
68 
69 
69 
70 
7 1  
72 
72 
73 
74 
75 
76 
76 
77 
78 
7Q 
8 1  
82 
83 

sa 

LAT 

42.0417 
42.3790 
42.5427 
42.5417 
4205117 
4t.dOCO 
42.4583 
42.1667 

42.9583 
42.9167 
42.9583 
42.9563 
42  95 83 
420C833 
43.1250 
43.1250 
43.1250 
43.1250 
43. 2917 
4 2 0  8 75C 
43.0000 
42.9167 
42.9 167 
42 9 167 
4208750 
42.9583 
43.0000 
43.2083 
42041C7 
62.2917 
i2.2917 
42.3333 
42.3750 
42.2500 
42.  2SCC 
42.5417 
42.1667 
42.  1667 
42 01 667 
42.4167 
42.4167 
42.2914 
42.5417 
42.5417 

42 .~833  

F f  

-13875 
-12cc 
-8 t  5C 
-PC 50  
-&EGO 

-2rtrc 
-2325 

-2OlCO 

-4soc 
-23C3 
-8 475 

-13350 
-4300 
-7655 
-7260 

7tCC 

-5730 
-14275 

-5c75 
-10750 
-12950 

-C2CO 
-118CO 

-58fC- 
-1125 

-1 3750 
-2475 

-1 t W G  
-44514 
-195c 
-7450 

-120co 
,-5650 
-3700 
- t t 2 5  
-22to 
-1200 
-e930 

- 1 C  7CO 
-2c5c 

-13750 
-7475 
-3300 

- Z ~ C C G  

-e850 

LON6 

7 8 0 4  167 

78.9583 
78.9583 
79.CGOO 

78 . e 333 

7 8 . ~ 3 3 3  
~O.C.CCC 
78 0 9 1  67 
78 6 667 
76.6250 
7tot25C 
76.6250 
76. t t67  
7bat t67  
7e.7L83 
760 5417 
76.5417 
76.5COG 
7b.5417 
7604583 
76 a 4  167 
76.5000 
76 06250 
76.C55C 
7Cet667 
76.625C 
76.5833 
76.CZ5G 
76.5633 
7901667 
79.50cc 
79 . 5ccc 
79.500C 
79.125C 
79.3333 
79.4167 
79.C633 
79.6667 
79.7C83 
79.0833 
79.3333 
79.3750 
700Cb67 
79.2500 
7902C83 

FT 

-490t  
-5200 
-8825 
-8F25 
-4550 

-11500 
-1C5u 

-1 t 4 5C. 
-1140C 

-4350 
-9355 
-3850 
-1323 
-c7cc 
-8100 
-2950 
-31% 
-340G 
-3295 
-8700 
-98CO 
-4525 
-397 5 

-1ClOG 
-7875 
-7200 
-2450 

-7100 
-5750 
-2575 
C820L4 
-670C 
-1850 

-1C7cIC 
-950 

-3lCL 
-1750 
-7525 

-57.0 
-15406 

-9250 
-175 

-3300 
-1cooc. 

-700 

DEPTH 
8fnNl 

0 
C 
c 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
C 
6 
0 

3376 
0 
c 

3026 
0 
0 
0 
0 
C 
G 
0 
C 
0 
0 
c 
t 
0 
0 
0 
c 
c 
0 
G 
0 
ct 
c 
0 
C 
C 

DEPTH 
Qhf lN 

( 8  

3854  
c 
0 
c' 

289b 
(i 

4767 
C 

161 b 
14C.U 

C 
13Ct 
l 5 X  

C 
874  
703 
032 
92 C 
29 t  

C 
1812 

c 
1575 

t. 
1845 
1516 
1526 

554 
0 

3217 
3245 
3393 
3562 
3612 
3597 

6 
3612 
343b 

0 
27bCl 

C 
3174 
1 8 4 1  

0 

0F.F I H  
CKGN 

47r3  
Z b L  8 
1120 
l l t C  
liZC 
173C 
SG?L 
34bQ 
4595 

1 2  
t 

33 
i 

+e31 
F 
0 
c 
c 
c 

475 
G 

53 
c 
c 

178 
0 
0 
C 
k 

2c7b 
2u38 
22tL 
2336 
244c 
2423 
l 1 C Z  
2 174 
2 3 5 4  

L 
1614 

c: 
2326 

7bC; 
0 

C 

CAGL'kU 
C L t V  

2.52 
1 7 i  4 

74c 
775 
? l a  

112J 
l+29 
l b i L  
2302 

6 i 3  
3r 1 
5 49 
313 
a i 7  

z c  55 
427 
3cr5 
443 
4 3 t  
449 
o 35 
742 
bt3 
53: 
4 t i  
bi 8 
5 4 2  
5 2 0  
453 

A4r.1 
1360 
l C S C  
2545  
loJb 
l f Z *  
i r i 5  

637 

lit& 
430: 
1 1 2 8  

e 9 i  
lSl9 
61* 
6 L 4  

i s a 4  

LATrLCNC & R E  61VEN A S  DECIPAL DEGREES AND F E f T .  
P O S I T I V E  VALUFS I R D I C l T C  A NORTHERLY OR E A S T E K L Y  D I S P L A C E ? ! E N f .  
E;LbATIVE V L l U I f  SNDSCATE S C U l H f R L Y . O l  Y E S l E R L Y  DISPLACEfiLkI. 
bUXILLIA4Y ID'S B E G I N N I F G  WITH 7 I N D X C A t t  P E N N A  YELLS. 
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PERNZT 

5447 
4156 
4001 
4191 
3974 
4222 
4087 
4863 
4776 
4475 
4696 
5344 
4714 
44s5 
4379 
4214 
4ClC 
4364 
4121 
4147 
4L4C 
4647 
4756 
4721 
4779 
4866 
4161 
4366 
4646 
4157 
4231 
4049 
4123 
4663 
6668 
4225 
44 62 
4183 
4545 
2095 
4665 

44 88 
4576 
4632 

444r 

AUX 
I D  

64 
84 
85 
66 
87 
90 
91 
92  
93 
93  
95 
97 
9 7  
96 
99 
99 

100 
100 
102 
1C3 
103 
105 
106 
107 
1@8 
1 1 C  
111 
112  
113 
115 
116 
181 
119 
120 
123  
127 
1 2 e  

. l 2 6  
129  
129 
131 
133 
13 3 
135 
137 

L A 1  

42.4167 
4203750 
42.1250 
42. 2083 
42.0633 
42.2O83 
42.2500 
42.2917 
42.3756 
42.4167 
42.41 67 
42.4167 
42.5417 
42 0 4  161 
42.3333 
42.2500 
42.95E3 
42.3333 
42.9583 
4 2 . 9 l t 7  
42.9167 
42.9583 
42.95@3 
4 2 62 59 
4 2 b25f  
42.62 50 
42.6667 
42.6b67 
42.6250 
42.8750 
42.7083 
42.8333 
42.1500 
42.7500 
42.8333 
42 07083 
42.1C83 
42.6333 
43.0083 
42.59 33 
42.6250 
42.5833 
42.5833 
42.5833 
42.5833 

F f  

-13725 

-6C 25 
-12725 
-1 15CG 

-14acfi 

-e225 
-109ca 
-1435C 

- 1 1 C G  
-6400 

-117Ct 
-9575 
-645C 
-9SLO 

-21771 
-24550 
-1Z25C 

-6C BC 
-134GC 

-9CCC 
-14650 

-8C50 
-14735 
-1 4 IC0 

-9 8 25 
-62CC 

-14725 
-3575 
-2350 

-14200 
-4975 
-1550 

-13C20 
-5750 

-1C940 
-5550 
-565G 
-1525 

-14125 
-146CC. 

-7 3oc 

-51CO 
-1 35CO 

-62CO 

-ir( t.c 

APPENDIX C (Cont) 

LOkG 

79.1250 
79.3750 
76.7917 
76.5633 
76.6333 
79.5833 
? 60 75.30 
76.7?.30 
75.e333 
75.7500 
75.7562 
75.750C 
76.CtCC 
m.a4it  
74.5e33 
74 091 67 
76.5417 
7te2C83 
78&6Cl7 
78.2583 
78050C6 
78 5t 01: 
78.5C00 
79*c4sc(; 
78.9383 
79.CCC;C 
78.5833 
78.5833 
78.E333 
78.f833 
79.CCCC 
75.6250 

78.9167 
78.8 333 
78.5417 
78.4563 
78.8333 

76.8333 
78.8533 
78.3CCO 
78.5000 
78.5417 
76.5633. 

7e  .C 5e 3 

18.5000 

F f  

-2840 
-4175 
- i5CO 
-9425 

-15006 
-2900 
-5 4 00 
-7730 
-1350 

-5 75 
-134% 

-6306 
-250 
-775 

-12ooc 
-1390 
-9500 
-t950 
-27WG 
-4tCG 

-800 
-7556 
-3600 
-3050 
-7125 
-7460 
-4725 
-6600 
-6975 
-4600 
-3375 
-6590 
-2156 
-7625 
-297t. 

-9750 
-4 4 Ob 
-1950 
-1430 
-4tOO 
-1706 
-1900 
- 4 t O G  

-7a50 

-1750 

DEPTH 
BSrlNT 

0 
C 
c 
0 
C 
0 
4 
0 
C 

' 0  
C 
0 
0 

7a 78 
a92c 

X0965 
0 
0 
0 
c 
0 
C 
0 
0 
c 
C 
0 
0 
0 
0 
0 
0 
t 
0 

4251 
6 
0 
0 
0 
0 
Q 
c 
0 
0 
0 

DEPTH 
CNSTN 

34c4 
3119 

c. 
0 
L 
0 
6 
C 
c 
0 
0 

5946 
6120 

u 
0 
C 

1139 
c 
c 

1372 
1448 
1041 
1227 
1958 
1968 
1867 

0 
2801 
209cl 
1430 

L! 
C 

1333 
0 

1174 
C 

2676 
1C9 8 

C 
0 
1, 

3991 
3071 
3354 
3123 

LAfrLbNG ARE GIVEN A S  OfCIHAL OtGREES AND FEET. 
P O S I T I V E  VALUES INDICATE A RORTHERLY OR EASTCRLY D f  SPLACtRENT. 
NEGATIVE VALUES I N D I C I T E  SOUTHERLY OR WESTERLY DISPLICC?lENT. 

AUXILLIARY I D ' S  BECINNIHG WITH 7 INOICAIE PENkA wELLS. 

CtPlH 
GNON 

2225 
i 9 e 2  
21d5 
3157 
4ZSC 

- G  
2 753 
3 2 A  

0 
C 
0 
c 

2 6 t 2  
3315 
442G 
5 i 2 5  
lOG 

4535 
bO 

tC9 
365 

35 
16C 
9C 6 
9 23 
754 

193L 
1715 
1345 

396 
CI 

960 
292 
374 
14s 
935 

1527 
126 

0 
0 < 
1 

1912 
2203 
198C 

7:; 
790 

61 



APPENDIX C (Cont) 

P E W 1 1  

5115 
I l l 7  
4198 
4367 
4384 
4375 
4477 
4434 
4844 
4593 
4806 
4211 
4369 
4374 
4932 
454 2 
4479 
4551 
672 6 
4750 
I213 
4034 
3904 
415C 
4149 
4ESt 

4367 
3942 
41 89 
4188 
SC 61 
4451  
416t 
4234 
4217 
4458 
4457 
4435 
4053 
4630 
4@69 
4167 
4218 
4552 

4288 

AUX 
I D  

137 
138 
138 
139  
1 4 0  
140 
141 
141 
142 
142 
1 4 3  
145 
S46  
147  
1 4 8  
149  
151 
152 
152 
153  
153  
154 
15 4 
1 5 5  
156 
156 
157 
15b 
158 
159  
159 
160 
161 
163 
164  
164 
165 
165 
166  
166 
167 
168 
169 
110 
172 

L A 1  

43  1250 
43.0417 
4 2 091 67 
42.9167 
42.9583 
4209583 
42.9583 
42.9167 
4300833 
43.oe33 
4 3. 1 2  50 
42.9167 
4 2.91 67 
42 9 1  67 
42.9167 
44 91  67 
42095e3 
42.95 83 
4209583 
4 2025tO 
43.OCCC 
42.9167 
4203333 
4306667 
42.9167 
42.8746 
4209167 
42 9583 
42.6667 
42.6333 
4207917 
420875C 
42.9563 
42 8 3 33 
42.7911 
42.7917 
42.9583 
42.9161 
42.81% 
4207914 
C2ot6C7 
420675C 
4208333 
42.9167 
43.8150 

FT 

-12520 
-500 

-4560 
-1285C 
-7500 

-14100 
-15150 

-150. 
-6100 

-14750 
-3500 
-7150 
- two 
-350c. 
-2856 

-8 too 
-10625 

-C33C 
-1CtCF 
-15CCO 
-27CC 

100 
-21860 

-82CO. 
-9CQ 

-14650 
-9475 

6800 
-1cco 
-92CO 
-785C 
-78GQ 

-1 3600 
-14ftO 

-8950 
-1c5<0 
-1 3200' 
-95cn 
-9750 
-5975 
-1 2 50 
-6640 

-115Cf: 
-14475 

-e 900 

LOhG 

78,2917 
78.375C 
78.2917 
7802C17 
78.2917 
78 2500 
78 (14 1 7  
7 8 o 2 f C G  
760C411 
78.0417 
78.C833 
7004167 
I ta2917  
78.3833 
7804167 
18.4167 
77 09583 
77.9503 
77.9167 
730 9167 
7802917 
74.8333 
7402500 
7305833 
77.7917 
77ot667 
77.75Gb 
770 875c 
77oCt67 
7907917 
77.75t.C 
77 7917 
7 7 070 8 3 
75 9167 
7709167 
77.6750 
770$25E. 
17.5833 
77.7C83 
7706250 
7707500 
77oC167 
77.9161 
77aFlbl 
77.9167 

F f  

-5829 
-4059 

-175 
-3000 

-300 
-9125 

-1C45C 
-195G 
- t l 7 5  
-9525 
-2260 
-8760 
-9250 
-4 50s 
-9@tC 
-6t25 
-2700 
-12cic 

- tCOG 
-5ctlQ 

-9300 
-50C 
5200 

-4290 
-75 

-1c1700 
-14750 

-2425 
l3Cir 

-2500 
-1 3 73 
-6825 
-1250 
-64 50 
-8 975 
-19% 
-2650 

-10500 
-625 

-92cc 
-16CC 
-41W 
-4150 
-475c 
-3450 

DEPTH 
0SUF;T 

356U 
3857 

0 
0 
f 
0 
0 
0 
c 
0 
c 
u 
0 
0 
0 
0 
0 
0 
E 
G 
0 

0 
lt32 

C 
(r 
t 

4746 
3 
C 

0 
0 
Q 
0 
0 
t 
0 
0 
c' 

6324 
0 
0 
0 

5625 

a 

a 

DLPTH 
ONS TU 

678 
826 
1612 

0 
13C5 

1603 
16C 6 

56 8 
724 
435  

1444 
c 

1373  
C 

1501  
133C 
1362  

c. 
1272 

C 
G 
0 
0 

0 
1435  
353G 
1 8 7 t  
2559 
163 5 
1 2 t C  
1973  
2358 
19iC 
1516  
19C.6 
1900  
2894 
2573 
1759 
2044 

Q 
2005 

1418 

1428 

i e w  

t'EPTH 
6UG6 

0 
L 
L 
C 
c 
0 
L 

c 
0 
0 

3 ti& 
t 

295 
295 

0 
0 

2d t 
Z2b 
416 
185 

u 
3717 

98 
45c. 

0 
125 

1636 
4 3t 

Li.83 
317 

33 
739 

l 0 C C  
532  

c 
4 70 
4 I7 
1346 

94t  
427 
70 3 

0 
6 9  5 

c 

c' 

LAT,LOIG A R E  G IVEN A S  DECIt'AL DEGREES AND FEET. 
P O S I T I V E  V L l U E S  INDICATE A NORTHERLY OR EASTERLY DISPLACt&EhTo 
P'FGATIVE VALUFS INDICATE SCUTHERLY OR WESTERLY DISPLACEHENTO 

AUXJLLIARY IC's BEGINNIKC Y I T H  7 I N D I C A T E  FEKNA LELLSa 
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FCRLIT 

1173 
3996 
4032 
4556 
4085 

- 

4185 
3970 
4046 
4041 
4049 
3963 
4499 
4 1 1 t  
4502 
4724 
3879 
6669 
4063 
6667 
4719 

4902 
,I 3930 

4QOt 
4d59 
4654 
4107, 
?999 
4409 
4395 
9998 
4947 
4086 
409C 
4C91 
4118 
4119 
4402 
e395 
4449 
3964 
3997 
4EtI 5 
4074 
4150 

m e  

AUX 
I D  

173 
174 
175 
176 
176 
177 
177 
179 
186 
181 
182 
182 
183 
183 
184 
184 
185 
l e 5  
186 
136 
187 
188 
191 
195 
198 
198 
200 
200 
201 
201 
2C2 
202 
207 
207 
208 
209 
2lCl 
211 
215 
216 
218 
220 
221 
223 
224 

L I T  

4 2 09167 
42.8750 
4208833 
420875C 
42.9167 
42.9167 
42.8333 
4208333 
42.8333 
42.8333 
420'9167 
42 L 9167 
42.8750 
43.3333) 
43.1667 
43. 16 67 
43.0833 
43.125C 
42.2083 
4 3  3750 
4209167 
4209583 
42.7917 
42.7917 
42.7917 
42.8333 
4207917 
4 2 9167 
4209167 
42.9583 
4 2.8753 
4208'150 
420 9167 
4 2.91 67 
42.9167 
42.9583 
42.9167 
42 09167 
42.8333 
42.875C 
4207917 
42.8333 
42.8333 
42.8333 
42.8750 

FT 

-2615 0 
-5650 

-135t0 
-3t 56 

-13450 
-2t650 
-1C4t0 

-6250 
-8 5C 0 
-1350 

-212co 
-600 

-1 3600 mesa 
-5750 

7600 
-1273 

-8 50 
-280 

-24200 
-17750 
-13825 
-1 200 
-5275 

-325 
-7eCC 

-725 
-13300 

-7330 
-93t c 
-3700 

-13050 
- 1 l C C O  
-1 2100 
-1~:CCO 
-8750 

-2uo 
-4225 
-7550 
-2275 
-9021 

-129CC 
-1 1700 

-5975 
-1 3 900 

APPENDIX 

I 

LONG 

7303333 
75.3150 
75.3750 
75.3333 
750 6667 
75.4633 
1505083 
7 fo t667  
7505833 
75.6250 
75 o 4 167 
7504167 
75.4167 
7700583 
7709583 
77.5833 
79.CO00 
780 7917 
78.4589 
78.5tC.C 
75.4167 
76*2500 
77.4583 
7704167 
7704167 
77.4383 
77.373C 
77.3333 
77.2917 
77.3333 
77.375c 
77.3333 
770375C 
77.4167 
770375c 
770 375c 
77.4167 
77.4167 
77.1667 
770 1667 
7704583 
170 fQGO 
77.4 583 
77.4583 
77.C000 

C (Cont) 

FT 

-18506 
-300 

-795C 
-650 

-5350 
-8450 

-18COP 
-1 7OO 

-2CtGC 
-6290 
-6C50 
-6630 
-9825 
-1830 
-4500 
-6700 
-1800 
-1725 
-16tC 
-3400 
-2650 

-1086s 
-4400 
-6150 
-7450 
- 4 C O t  
-9225 

-475 
-4825 
-6654 
-1375 
-9225 

-4100 
-1400 

-10125 
-75 

-53% 
-9700 
-8C3C 
-9675 
-2460 
-9650 ~ 

-10150 
-9459 

m e 4 0 0  

DEPTH 
BSWNT 

4162 
0 
c 
0 
c 
0 

5661 
C 
C 
C 
0 
C 
0 

Z l 7 C  
3724 

0 
3036 

0 
2715 
1994 
4316 

0 
0 
0 
0 
c 
G 
0 
C 
0 
0 
0 
0 
0 
0 
0 
G 

0 
c 
0 
0 
0 
0 
0 

a 

DEPTH 
ONSTN 

C 
C 
c 
0 

2703 
27CC 
3049 

0 
c 
0 
0 
c 
c 
0 

370 
0 

392 
348 

0 
1 5  
0 

2471 
0 

3094 
0 

2634 
2895 
2662 
1825 
1573 
2129 
2307 
l e97  
2236 
1872 
1 7 b  7 
I826 
1723 
2474 

E 
2719 
25C 5 

2423 
2121 

2581 

LATILFNG ARE G I V E N  A S  DECIHAL DEGREES AND FEET. 
P G S I T I V E  VALl'ES Ih'OIClfE A kORTHELLY OR E l f 7  ERLY DISPLACEWENT~ 
N E 6 4 T I V E  VlLUES INDICATE SCUTHERLY OR YESTERLY O I S P L A C E H E K T o  

AUXILLIARY I D ' S  8EbINkihb Y I T H  7 INDICATE PENKC #ELLS. 

DEPTH 
ONGh 

c 
565 

lO9@ 
718 
943 
953 

12o5 
1 4 1 5  
1440 

96C 
0 

563 
91L 

t 
0 
0 
u 
0 

0 
467 
624  

2JbL 
t 

139C 
1160 
1zzCl 
1045 

98 
4 75 

0 
472 

7 11 

476 
2s 8 
225 
226 

0 
cj 

9'rC 
63L 

1 0 6 C  
790 
4 9 3  

Y 

b 

GROLNO 
C L C V  

1232 
1429  
L5b5 
ltL4 
1363 
1494 
1244 
2734 
1734 
14bl 
lC65 
i 4 1  b 
13iO 
3 1 i  
6 4 3  
i f 5  
572 
603 
553  
329 

13i3  
1070 
i3jG 
i 4 t u  
:4b3 
1415 
1326 
l l t 3  

1 6 2  
t i 5  
e75 

l C 5 C  
919 

1137 
€bo 
66d 
9 zc 
6 i d  
1663 

CL.6 
L t S  
6il 

iLC1 
1034 
Ish 

63 ' 



APPENDIX C (Cont) 

PER U H  

5056 
1866 
4394 
4450 
4611 
4730 
4873 
5001 
4912 
5091 
3C69 
500P 
4489 
4752 
4764 
4208 
5012 
4209 
4201 
4245 
4357 
4547 
405 0 
4055 
44C@ 
41 87 
3946 
4120 
3891 
3940 
4C82 
4111 
4203 
4244 
460C 
459E 
5Q95 
4768 
4428 
4814 
4378 
3994 
4524 
2966 
4224 

AUX 
10 

225 
225 
226 
226 
227 
227 
228 
229 
229 
2 30 
2 31 
232 
233 
234 
235 
235 
236 
236 
2 37 
238 
238 
239 
240 
240 
24 J 
241 
242 
243 
244 
244 
245 
246 
246 

2 49 
249 
2 56 
250 
257 
251  
252 
3c7 
253 
2 54  
25 5 

zce 

L A 1  

42.8333 
4206661  
42.9167 
42.91 67 
43.2083 
43.2083 
430375C 
4 3  31% 
4302917 
43.3333 
43.3333 
43025CO 
43  . 37% 
43.3333 
43.3333 
43.3333 
43.3750 
4303333 
43.6667 
42.5833 
43.5000 
4205417 
42.6667 
42.6667 
42.3750 
42.4167 
42.6667 
42.2917 
42 41 67 
42.4583 
42.8750 
42.8750 
42.9167 
42.8 333 
4 2. 8750 
42.875C 
43oC417 
42.9167 
42.3333 
42.9167 
4209583 
42.6667 
42.9583 
42.3333 
42*3333 

F f  

-3C80 
4300 

-225e 
-1lt.50 

-6350 
-10225 

-36Ct 
-625C 
-340G 
-9950 
-52CQ 
-2100 
-9480 
-97CO 
-27CC 

-2600C 
-2080 

53CF 
-99C.O 

-1 2650 
-20400 

-4C50 
-22650 
-13000 

-2675 
-14CO 

-2c200 
-4050 

-5ca 
-13675 

-525 
-6300 

-14750 
-3000 

-50 
-6775 
-2450 
-7800 

-10075 
-LI'C.@ 

-12350 
-133EO 
-6600 

-128EC 
-1 0300. 

LON6 

7700417 
77.4S61 
7705033 
77.4583 
18.25OG 
78.1250 
78.1667 
18.1250 
78.1667 
78.2003 
78 00417 
7802917 
780 3750 
15.4361 
78.2917 
16.0833 
76.5833 
7603333 
76.0833 
7408333 
75.8333 
74.6750 
75.1667 
740bt67 
76.0333 
76.7C83 
77.CCGG 
77.0417 
76.9167 
76.8333 
76.8333 
76.8333 
76.8333 
76.8333 
76.9167 
76 8756 
76.9167 
76.7500 
7701250 
76.75OC 
76 8333 
77.CCCO 
76.8750 
1701667 
77.1667 

F f  

-4200 
- 1 l C G  
-64 JO 
-6245 
-2tOC 
-7375 

-1C3QC 
-6300 
-2000 
-43CC 

-1t 8 2C 
-lC.(rGC 

-1000 
-9625 

-1C700 
-430c 
-4875 

389C 
-67SO 

-1395L 
-116GO 

-t23C 
-2OOCC 
-11150 

-825I 
-3675 

-1025c 
-5060 

7106 
- 1 t t O c -  

-1775 
-5800 
-675C 
-8659 
-1420 
-19% 

-16C5C 
-665ti 
-6 8 00 

-1ccco 
-94Ot 
-56LO 
-3023 
-c3oc 
-1756 

O t P f H  
b f M N 1  

C 
3 
G 
0 

3929 
0 

1985 
c 

2518 
2318 
23C6 
2640 
2C 55 
22C8 
2165 
2195 
2501 
2559 

0 
0 

1654 
0 
0 
C 
C 
0 
0 
<, 
C 
c 
0 
0 
C 
0 
c 
0 
0 
0 
0 
0 
0 
C 
0 
0 
0 

DEPTH 
ChSTN 

0 
3671 
1831  
1921  

ZOO 
415 

0 
d 
C 
0 
1 
0 
t 
G 

50 
0 
0 
0 
C 
C 
C 
0 
t. 
G 
c 
0 
0 
0 
0 
6 

1678 
1824 
1665 
1976  
1662  

1105 
1444  

0 
1556  
1336 

L 
1427 

0 
O 

a t 4 9  

DE P.TH 
GNON 

0 
196: 

(i 
501 

6 
(I 

0 
t 
C 
0 
0 
fi 
C 
8 
b 
c. 
0 
0 
0 

2122 
L; 

192 E 
U 6 2  

c 
2667 

c. 
33 60 

0 
1422 

15 
70 
75 

384 
c 

161 
0 
c. 

33r3 
350 

45c 
1226  

2663 
3334 

a 

6RDUW 
G L t V  

a s i  
7139 

943 
914 
656 
bb4 
277 
257 
434 
5 64 
336 
5c I 
315 
352 
332 
5G.Z 
01L 
4 t 2  
413 

1 6 ~  7 
73; 

1 2 t 2  
2533 
1919 

4546 
157G 
1734 
1623 

47a 
bI 5 
469 
539 
5 3c 
6 tb  
5 ltb 

444 
4bC 
464 

1052 

5 i  3 
l l i 9  

f d 3  
1111 
1317 

47a 

LAfrLONG ARE 6IVEN AS DCCIRAL DECREES AND FEET.. 
P O S I T I V E  VALUES I N D I C A T E  & NORTHERLY OR E A f l E R L Y  DISPLACEhtNT. 
kFCAffVE VALUES I K D I C A T E  SCUTHERLY OR WESTERLY OISPLACEtIENTo 

~ U X I L L I A R Y  IO'S 0E61NNIN6 b I T H  7 INDICATE FEhNA lrLLLSr 
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APPENDIX C (Cont) 

PERM 

43 80 
4573 
E377 
4 573 
3948 
703 1 
3932 
9924 
4474 
5123 
5300 
I 0 6 3  
4247 
3897 
4712 
5782 
3924 
3973 
4007 
4446 
3938 
44 67 
4130 
4651 
5017 
4202 
4515 
578 3 
4666 
5116 
I d 4 1  
6719 
5032 
5134 
4754 
4445 
4299 
4243 
4377 
4432 
4469 
4542 
4487 
4390 
4092 

AUX 
IO 

257 
258 
258 
260 
260 
262 
263 
263 
264 
265 
2 67 
269 
2 7C 
2 7d 
2 7 1  
271 
272 
273 
273 
274 
2 75 
275 
274 
2 7 t  
276 
2 77 
2 77 
27R 
27 8 
2 79 
z 79 
2 88 
28C 
281 
2 8 1  
282 
283 

285 
286 
286 
287 
289 
289 

z m  

291 

L I T  

42.1333 
4 2.25 00 
42.2C83 
42.1667 
42.16t7 
42.2083 
42.25CO 
42.2250 
42.3333 
42.1230 
42.1667 
42.5CCO 
42.2917 
42.0633 
42.0833 
42.0833 
42iCe33 
42.375C 
42.3150 
42.4267 
42.5833 
42.4167 
42.4583 
42.5417 
42.5417 
42.1667 
41.7500 
4 1.75CC. 
42.1667 
43.2667 
4301667 
42.C417 
43.0833 
44.2230 
43.0833 
42.8750 

42.8750 
42 8750 
42.8750 

42 .~75a 

42.8333 
42.8750 
42.8331 
42 8333 
42.6250 

Ff 

-1(L025 
-5300 
-4560 
-@IC0 

-175CC 
-5400 

-1325C 
;8 tCt  

-75c 
-3475 

-141 5C 
-8900 
-8550 
-4950 

-6280 
-74CO 
-1750 
-3fOC 

-281CO 
-1 2 8CO 
-11770 

-5900 
-9000 

74CO 
-195CO 

-4350 

-24250 
-5350 
- 7 t C O  
-43% 

-800 
-4900 

-325 
-4150 

-10104 
-7075 

-1 I75C 
-14200 

-5675 
-14375 

-9 3C 0 
-6925 
-2860 

- 2 4 4 ~ 0  

-1ecce 

LOKG 

77.124C 
77.2C83 
77.5633 
77.1250 
77.t833 
77.6b67 
7 7 e C C C C  

770 5833 
77.5417 
77.5417 
77. 1667 
71.3333 
77.5833 
77.6667 
77.4563 
77.4167 
76.5COC 
I t  5CG0 
76.4167 
76.5833 
7C.BGOO 
76 e5 833 
76.6667 
76.5833 
74.COCG 
74.1667 
74.3333 
73.9167 
77.0417 

76 9167 
7608667 
77. OCOO 
77.2500 
78.3333 
78.333% 

7E.4583 
76.2917 
78r315C' 
76.3133 

77.9583 
fee0417 

7i.ae33 

16.7500 

te.4583 

7 8 . 0 ~ 0 0  

F f  

-2725 
-38% 
-9885 
-4350 
- i l W  
-5225 

91CO 
08250 
-780t 

-10290 
-2440 
-745tr 

-375 
' -47tO 

-19450 
-7220 
-3 ROO 
-170C 

-9oc 
-2lbCO 

8125 
-10995 

-2550 
-bBQO 

341t  
-7950 

-33256 
-3400 

-1020C 
-7500 
-3t6(* 
-7250 
-785C 
-5500 
-5225 

-504 
-22% 

-2650 
-7600 

-10900 
-10300 

-5275 
-3356 

-200 
-103% 

DEPTH 
BSUHT 

6 
0 
t 
0 
0 
0 
0 
C 
C 
0 
0 
0 
0 
c 
0 
6 
0 
0 
a 
c 
6 
0 
0 
0 
U 
0 
0 
0 
0 

369C 
3658 

0 
C 
0 
0 
0 
0 
0 
Li 
0 
0 
0 
C 
0 
0 

DEPTH 
ONSTN 

(t 

C 
c 
c 
0 
U 
0 
C 
0 
c 
0 
0 
C 
C 
0 
0 
0 
c 
c 
C 
0 
.o 
C* 
0 
c 
c 
0 
0 
C 

735 
663 

0 
996 
250 
77 G 

l93Ci 

6 
164C 
2220 

0 
2C.W 
3224 
2049 
3366 

t a c  5 

CCPTH 
CiNON 

8237 
3522 
3012 
3362 
41t15 
4A74 
3299 
6237 
3552 
4792 
4640  
2208 

c 
c 
C 
0 
0 
0 
C 
G 

1228 
C 
d. 

17t c 
(r 

Z i t  6 
c 
0 
0 
C. 
c. 
L; 
t 
c 
0 

766 
9 7ll 

G 
0 

l J 7 J  
6 
C 

1525 
735 

6 

G R Iruki) 
L L t U  

&35@ 

1354 
1115 
172@ 
1746 

i e 5 7  
18CO 
2234 
2 C 3 f  
3 4 i 7  
1 7 5 ~  
226% 
2C94 
16 62 
1642 
1067 
13;s 
1 4 4 8  

59i/ 
1041 
1454 
l C 7 d  

875 
420 

1126 
2175 

14b 
387 
423 
3C 2 
473 
4 b 7  
493 

1251 
13 74 
1052 

(lb4 

2 A h  
A N .  
1262. 

977 
1560 

i c j e  

a 2 1 ~  

1 4 4 2  

LATILUN~ ARE 61VEk I f  DECIYAL DEGREES AND FELT. 
P D S I T I V E  VALU€S INDICATE A NCRTHERLY OR EASTERLY DISPLACEfiENT. 
VEGATIVE VALUES INDICATE SCUTHERLY OR WESTERLY DISPLACEtlEhT. 

L U X I L L I A R Y  I D ' S  BEGIhNfKG Y I T H  7 INDlCATE PEEikA YELLS. 
\ 
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P E R K I T  

4385 
4133 
4447 
S536 
4546 
4e49 
4392 
4418  
4212 
6073 
4342 
4795 
4796 
4197 
4410 
3994 
3994 

AUX L A 1  
ID 

294 42.6667 
295 42.8333 
296 42.8333 
297  42.8333 
298 42.8750 
300 42.7917 
301 42.7560 
302 42.8333 
302 42.75CC 
304 42075CO 
304 42.7500 
305 42.7500 
306 42e7G03 
306 42.75CO 
307 42a5GCC. 
307 42.6667 
307 42.Cb67 

FT 

-13350 
-1cco 

-11175 
-2405 
-e200 
-18 50 

-e 50 
-1 2360 

-3 eoc . l C l 0  
-3250 

-11650 
-899C 

-215 
-95cc 

-13300 
-19300 

APPENDIX C (Cont)  

LOk6 

7 6.0 C l 7  
76.0833 
18.12%’ 
78.124C 
78 e 1667 
78.1250 
78.1667 
77.9583 
78.6333 
780 1250 
78 3333 
17.0000 
77.C000 
77.CC oc 
76.9167 
77oOC00 
77.0000 

FT 

-775 L 
-9000 
-6725 
-3600 
-6EU0 
-2850 
-83 56 
-8620 
-tb5C 

7340 
-7COG 
-5975 
-5975 
-1t3ii 

-16450 
-5COO 
-5000 

DEPTH 
8fnNT 

U 
G 
0 
0 
0 
0 
0 
0 
6 
0 
0 
C 
0 
0 
0 
0 
0 

DEPTH 
0N.S Th 

3368 
2381 

6 
2425 

C 
2592 
2002 
2319 

0 
2666 
2366 
271 b 
2876 
253 6 

0 
C 
0 

DEPTH 
GrSON 

0 
6 
0 
0 
0 
0 
G 

565; 
1226  
136C 
1177 
I d 3 1  
l A &  4 

6 4 L  
0 

1220 
12Zt 

6 * OL t* D 
t L t U  

1763 
1510 
1556 
15C1 
1 5 8 t  
L5tS 
166; 
1224 
1328 
i l c l  
1265 

6 8 4  
9 6. 
626 

l l C C  
99c’ 
9 C f  
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AYt ' tNUlX U 

SAMPLE LOCATIONS AND WATER GEOCHEMISTRY DATA 

Sample Locations - Cayuga Anomaly (July,  1978) 

N Y O O l  - Baldwinv i l le ,  NY depth 25 m, T=ll.O°C. Sample from doan wel l - tap a t  
wellhead. Perfect c o l l e c t i o n  s i t e  - wel l  pumping. Sample about 100 m 
from r i v e r .  Wells used because o f  p o l l u t i o n  i n  
r i v e r .  

Probably r i v e r  water. - -  - 

NY002 - Ful ton 3. Depth 20 m, T=ll.4"C. Sample from valve a t  wellhead - 
maybe 100 m from r i v e r  alluvium. 

NY003 - Ful ton 6. Depth 20 m. Sample from valve a t  wellhead - maybe 100 m 
from r i v e r .  Just about 1 m i l e  from NY002 the bear wel ls  are 37 m bu t  
cannot be sampled. 

NY004 - Bear we l l -  - s t i l l  a t  Fu l ton - t h e i r  deepest wel l  may be 200 m from 
r i v e r .  

NY005 - Near Fleming. Dug wel l  about 9 m deep, sample taken from tap  a t  farm 
house. T=16.Z°C. Temp i s  not v a l i d  due t o  sampling condit ions. 
About 1.6 km west o f  Fleming 0.n 34B. 

Over 22 m deep, 120 sample baled from casing - small lead. 

NY006 - 3.2 km out o f  Fleming on 34B. T-14.6"C. May be bad water from 62 m 
wel l  t o  pressure tank - sample from tap a t  house - Gul iver Ranch. 

NY007 - S c i p i o v i l l e  - wel l  about 62 m deep. Sample from house tap  - wel l  t o  
tank t o  tap. T=17.0°C bu t  probably bad temp. About 1.6 km out o f  
S c i p i o v i l l e  - shale. 

NY008 - About 4.8 km south o f  Genoa a t  Baun Egg Farm. Well 85 m deep. Sample 
from valve i n  bldg. T = 12.8OC suspension - wel l  goes t o  p ipe - sample 
from pipe. 

NY009 - City o f  Homer - Newton pump s t a t i o n  3. Well 25 m deep behind c i t y  
water works. 

N Y O l O  - Sempronius - Well 39 m deep a t  pump house. Sample from tap  a t  
we1 1 head. 

Well pumping and sample from t a p  - good temp a 8.8"C. 

Hopki ns farm. 

N Y O l l  - Spring a t  Sempronius - dug wel l  2 m deep. Then siphoned down t o  l ake  
by rubber tube. T = 13.0"C. Spring & tube f l ow  continuously. 

NY012 - On h i l l  about 3.2 km east o f  r d  j c t  t o  Owasco on 38A above t h e  l ake  
17.0'C. Questionable. Well 49 m deep t o  pressure pump t o  lawn t a p  
f o r  samples. E. Ni les. 

NY013 - 1.6 km east on U.S. 20 from junc t i on  w i t h  174 t o  Navarino - on t o p  o f  
h i l l  - depth o f  we l l  not  known - i r o n  & hard water rumored. T - 
12.0'C. Marcellus. 

Hopki ns 1 umber 1 

Water from tap, but run long enough t o  d ra in  pipe. 
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NY014 - A t  i n te rsec t i on  o f  county l i n e  w i t h  Hwy 79 a t  Mecklenburg. Well 23 m 
deep. Pressure pump & tap i n  barn. 18.4OC. 

NY015 - 3.2 km west o f  In ter laken on 96A. Dug wel l  t o  6 m. Standing water i n  
wel l  pumped t o  tank t o  garden hose f o r  sample. T = 22.8OC. High even 
though hot water from hose was drained. 

Water t a b l e  
a t  4 m depth. T = 12.8OC. Standing water i n  we l l  - pumped from depth - hose drained. 

NY016 - Just  nor th  o f  Romulus a t  d a i r y  farm. Dug wel l  8 m deep. 

NY017 - 3.2 km nor th o f  Waterloo on 96. Well 32 m deep and reported t o  be 
very hard water. T = 14OC. Water pumped t o  tank t o  garden hose f o r  
our sample. 

NY018 - 3.2 km west o f  F l i n t  on U.S. 20. Pumped wel l  depth unknown. Sample 
a t  tap a t  s ide o f  house. T = 17.8O. 

NY019 - 1.6 km south o f  Townsend on 329. Well shallow-hand dug maybe 10 m. 
Well  pumped t o  lawn hose f o r  sample 14OC. I n  mountains - 
shaleoutcrops. Prec ise ly  5.6 km from Townsend. 

NY021 - Just east o f  Prattsburg on unnamed highway; Well 37 m deep - sample 
from stock tank by l i f t i n g  f l o a t  valve & g e t t i n g  water. 
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APPENDIX D (Cont ) 

EAST AURORA ANOMALY: COMPARISON OF LABORATORY ANALYSES 

Three samples were analyzed by the  S t a t e  U n i v e r s i t y  o f  New York a t  B u f f a l o  
Geology Lab and New Mexico S t a t e  U n i v e r s i t y  Lab f o r  comparison of r e s u l t s  as 
shown bel  ow: 

Ph 
Ca 

Rl 
Na 
K 
c1 

HC03 

s04 

F 
Fe 
SiO2 

N03 

New Mexico SUNY 
Sample 781 NYOO1 

8.09 7.6 
59.3 57.0 
25.3 26.4 
5.3 5 ,O 
0.8 0.7 

15.2 11 
0 0 

242.8 252 

31.2 25 

e.20 .09 
<.lo .08 
9.75 9.25 

16.5 14 

-g/- 

New Mexico SUNY 
Sample 782 NY005 

8.16 7.5 
85.0 87.2 
23.2 24.4 
44.1 ,40.7 
0.8 0.7 

77.3 78 
0 0 

322.2 322 

37.0 35 
-----9pm----------- 

<.20 .08 
e.10 .04 
6.5 5.95 

17.5 16 

N e w  Mexico SUNY 
Sample 783 NYOlO 

3.92 7.7 
42.3 41.7 
8.1 8.0 
3.7 3.6 
0.4 0.4 
4.2 2.7 
0 0 

150.1 149 

20.2 19 

<* 20 .07 
<.lo .04 
7.0 6.85 

11.0 3.5 
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APPENDIX D (Cont) 

RESULTS OF CHEMICAL ANALYSIS 

’ -- 

1%. a7.0 
155. 26.6 

0.7 

moon moo9 
9 . 6 ~  5 . w  

1 . m  5 . m  

w m  
7.9 17.3 
7.0 17.3 

11.7 76.1 
~ 0 . 9  75.1 
119. 9.7 
233 9.6 
1.0 0.0 

1.0 0.0 

0 0 

- 

3ia ma 

0.64 0.05 

aao. 6.1 

“2 14 4.0 0.1 1.4 16 1.9 1.3 1.4 14 
lr4iti.l 

&-I? 7.6 7.4 7.5 7.5 7.5 0.6 7.4 7.6 7.6 

4.0 0.1 1.4 16 1.9 1.3 1.4 14 
I 1 1 I I I I I 

m i 0  m i 1  moia 

55.0 55.0 e 2  29.6 

lo8 101 
6.0 5.9 131 M.4 

5.5 5.4 111 86.4 

1.0 1.0 1.3 3.4 

1.a 1.1 1.3 3.6 

o I o I o I o I o I o  

70 



, 

. I  I '  

Total i ron  
Jug/ml) N1 QOO w 
W U  16.6 11.4 12.4 

, 

60 
41.1 41.2 

. 

112 
8 0  U 

pl 

'Ra10 U 
p2 

5 O  
82 

APPENDIX D ( C o n t )  

RESULTS OF CHEXICAL ANALYSIS 

10.6 Zl.5 12.4 39.0 38.6 
54.3 53.1 39.3 99.9 99.5 

71.4 62.8 67.2 9 . 8  39.1 
31.3 31.6 61 103 28.4 

61.4 61.4 28.2 30.0 30.1 
1.S 1.9 0.9 2.5 2.5 
1.9 1.9 1.1 2.6 2.7 

111019 111020 111021 

Li02 l o . w  9.w 17.- 
ll.m 9.lU2 16.N2 II 

~ 

0.19 

14. 
uu 

0.1 

7.4 

~ 

0.23 0.15 

3. 1.3 

1W 46A2 

tom 
0.2 1.3 

7.6 7.6 

S I  

I1 0 t o  ' i  0 
Qrboaatc 

Ucarbonata 
m 

ritlorida 
112 

01oribs 
m2 

CHEMISTRY OF THE WATER SAMPLES-FOR EAST AURORA ANOMOLY 

784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
807 
808 

1.62 
4.25 
3.52 
5.89 
1.10 
7-35 
4.96 
2.76 
1-11 
2.58 
5.83 
1.87 
1.67 
2.37 
3.43 
2.06 
f.SS 
2.26 
2.88 

11.25 
1 2 . u  

4.t4 
3.17 
4.71 

.53 .27 
1.21 131 
4.10 1-95 

-69 -79 
2.49 .48 
2.7.l 1.16 
1.70 9-01 
68s 2.42 

1.21 7-69 
.73 A 2  

2.65 -51 
.85 -19 
-64 -43 
-78 1.06 

1.07 -60 
.a5 31 

1.47 -59 
.I t  .ss 

2.10 .1.28 
s.29 2.10 
4.111 3 9  
t.02 1.93 
L S 6  -84 
S.69 1.50 

.08 

.oh 
12 
.a 
.02 
-06 
.08 
.os 
.OS 
-03 
.oh 

.a2 

.a 

.os 

.os 

.06 

.04 

.03 

.20 

.04 
-17 
.06 
.ll 

:01 

2.50 -41 0 
6.81 1.49 0 

7.40 -83 0 

11.68 2.16 0 
15.75 10.40 0 
6.08 S.60 0 

1 2 . u  S.48 0 
3.76 1-10 0 
9.03 1 3 6  0 
2.92 -01 0 

9.69 2.23 0 

6.09 -57 0 

2.00 - .29 
4.98 .61 

S A 6  1.71 
4.98 -64 
6.62 3-14 
1.84 1.50 
1.30 .9z 
8.58 .33 
1.08 .67 
5.24 2 . 4  
2.60 .S3 

6.10. 1.00 

2.76 -03 
4.24 A 6  
5 . s  2.18 
3.25 .10 
5.70 .El 
1-17 .60 
6.29 -06 

16.84 2.18 
1 7 3 7  -04 
lS.86 S.42 
5.13 -70 

10.01 1.50 

0 2.66 .11 
s 0 2.76 S O  

0 . 2.20 A 2  
0 2.64 .SI 
0 3-86 -79 

1 0 2.24 .56 
0 S.60 -21 
0 5.92 9.37 
0 4.30 13.50 
0 6.98 S-SS 

1 0 4.20 .s7 
0 5 4 4  s.10 

I 2.10 
' 7-14 
I 9.33 
. s.00 
, 6.l9 
b ll.94 
I u.70 
! 3.4 
I 12.39 
' 2.85 

9.06 

' 2-81 
I 4.12 

4.84 
. 3.11 

5.46 
3.40 
5.87 

17.47 
17.64 
u.73 
5.77 

10.24 

, a.91 
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APPENDIX 1) (Cont) 

CHEMISTRY OF THE WATER SAMPLES FOR EAST AURORA ANOMOLY 

No. 
784 
785 
186 
787 
788 
769 
790 
791 
792 
193 
794 
79s 
746 
797 
798 
799 
800 
801 
802 
803 
a04 
805 
807 
808 

Sample 
lo. 
784 
785 
766 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
8M 
802 
803 
604 
805 
607 

808 

PX 
6.82 
7.25 
6.94 
1.13 
7.27 
'6.69 
6.47 
6.02 
6.62 
6.62 
7.17 
7.59 
7.67 
6.68 
7.41 
7.26 
7.48 
7.26 
7.49 
7.12 
7.36 
7.28 
7.34 
7.31 

'IDS E. wr 
88 32.5 6.4 

252 65.2 14.7 
428 70.5 49.8 

240 62.1 30.3 
596 155.3 26.9 

1016 99.4 20.7 
304 55.3 10.3 
528 63.5 14.7 
188 51.7 8.9 
492 116.6 32.2 
128 37.5 10.3 
84 33.5 7.6 

180 47.49 9.5 
292 66.7 13.0 
108 41.3 10.3 
232 71.7 17.9 
168 45.3 8.7 
246 57.) 25.S 

1020 225.4 40.0 
1160 243.a 56.5 
788 95.0 36.7 
280 63.5 16.5 
660 94.4 44.8 

446 118.0 8.4 

ma 
6.2 

30.1 
44.8 
18.2 
11.0 
38.2 

207.1 
55.6 

176.8 
9.6 

11.7 
4.4 
9.8 

24.4 
13.6 
1.1 

13.6 
8.0 

29.4 
48.3 

9.0 
U6.3 
19.3 
17.2 

K 
3.1 
1.6 
4.7 
1.2 
.I 

2.3 
3.1 
1.9 
3.1 
1.2 
1.6 

.4 
-6 

1.2 
1.9 
3.2 
2.3 
1.6 
1.2 
7.8 
1.6 
6.6 
2.3 
4.3 

C l  
14.5 
52.8 
79.1 
29.4 
20.2 
76.6 

368.7 
127.6 
123.4 
39.0 
48.2 

1.4 
1.1 

30.5 
77.3 
3.5 

28.7 
21.3 
2.1 

77.3 
1.4 

121.2 
24.6 
53.2 

co3 Hm3 
0 122.0 
0 303.9 
0 372.2 
0 211.1 
0 303.9 
0 403.9 
0 132.3 
0 79.3 
0 523.5 
0 65.9 
0 319.7 
0 U8.6 
0 162.3 
0 168.4 
0 136.7 
0 161.1 
0 235.5 
0 136.7 
0 341.7 
0 361.2 
0 262.4 
0 425.9 
0 256.3 
0 344.1 

504 
129.7 
342.9 
448.3 
288.2 
297.3 
573.5 
659.9 
279.5 
595.1 
136.9 
387.1 
142.6 
135.0 
197.9 
232.5 
110.9 
262.2 
163.3 
281.9 

856.9 
707. S 
277.1 
520.6 

L.C. 
.26 
-76 
-96 
.78 
.59 

1.14 
1.75 

-70 
1.21 

4 3  
.85 
.28 
. t7  
.43 
.57 - 32 . 59 
-36 
5 6  

1:57 
1.50. 
1.36 
.% 

-99 

S 
0 
0 
.os 
.os 
0 
.03 
0 
0 
A 2  
0 
0 
0 
0 
0 
.02 
0 
0 
0 
.l2 
0 
Q 
.M 
.10 

.17 

F 
G O 5  
*.OS 
<.os 
e.05 
.os 

e.20 
e.20 
e.20 
e.20 
e.20 
e.20 
e.20 
e.20 
e.20 
e.20 

.24 
e. 20 
e.20 
i .20  

-43 

.47 
e.20 

4 2  

1.12 

Fe 
e.10 
e.10 
3.45 
e.10 

-61 
2.66 
e.10 
1.45 
1.03 
e.10 
1.97 

.35 
.32 

e.10 
e.10 
e.10 
e.10 
*&lo 

.86 
e410 

w 
e.10 
e. 10 

-10 

r 
-03 
0 . 01 
0 

.OW 
,009 
0 

.009 
-015 
0 . 01 . 0s 

.02 
0 
0 
0 
0 

.OD9 

.009 

.02 
i 01 . 01 
.009 

. 01 

si0 
1o.f 
7.25 

16.25 
b.25 

18.25 
12.75 
7.5 

15.75 
10.5 
11.0 
16.25 
15.25 
13.25 
6.1 
9.75 
9.00 
8.25 

10- 
.14.25 

9- 85 
25;O 

6.25 
11.5 

12.75' 

k 
GOO1 
.001 
-002 
.001 
.009 . 001 
-004 
-002 
.007 
.OD1 

GOO1 . 001 
.OD1 

e.001 
G O O 1  
e.001 
5.001 
e.001 
-002 
.002 
.005 
-003 
.001 
or 

GOO1 

NO3 
0.50 

0.02 

0.58 
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