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S U M M A R Y  

The Mar ine r  C l a i m  comprises 20 u n i t s  l o c a t e d  a t  Cache Creek, 

B r i t i s h  Columbia. Trans-Canada Highway 97 t r a v e r s e s  the  e a s t e r n  

s e c t o r  o f  the ground. 

Chromi t e  was d p p a r e n t l y  d i s c o v e r e d  p r i o r  t o  1938 and severa 1 

d r i l  1 t e s t s  and a magnet ic s u r v e y  were c a r r i e d  o u t  p r i o r  t o  1948. 

The n e x t  recorded e x p l o r a t i o n  a c t i v i t y  was conducted i n  1982 when 

M a r i n e r  E x p l  o r a  t i o n s  I n c .  c a r r i e d  o u t  t r e n c h i n g .  C a r d i n a  1 

M i n e r a l  Corp. o p t i o n e d  t h e  p r o p e r t y  i n  1986 a n d  c a r r i e d  o u t  

m a g n e t i c  and  g r a v i m e t r i c  s u r v e y s  w h i c h  a r e  t h e  s u b j e c t  o f  t h i s  

r e p o r t .  

A g r a v i t y  anoma ly  o f  i n a g n i t u d e  0.2 t o  0.55 m i l l i g a l s ,  

a s s o c i a t e d  a magnetic anamaly o f  2000 gammas, i s  cen te red  about  

L400.S. 200E. The m a g n e t i c  a n o m a l i e s  t o  t h e  n o r t h  w h i c h  have  

p r e v i o u s l y  been d r i  1 l e d  and w h i c h  i n t e r s e c t e d  c h r o m i  t e  h a v e  a 

g r a v i t y  s i g n a t u r e  o f  a t  m o s t  0.1 m i l l i g a l s .  T h e r e  i s  l i t t l e  

ev idence  f rom the geophysical  su rveys  o f  a l a r g e  ch romi te  body i n  

t h i s  area. However, the p o s s i b i l i t y  o f  m a 1  1 chromi t e  pods has 

n o t  been r u l e d  O U K .  Zone " 6 "  i s  c o n s i d e r e d  more p r o m i s i n g  t h a n  

t h e  area p r e v i o u s l y  t e s t e d  w i t h  d r i  1 1  ing. 



I n  1 i g h t  o f  the  above, i t  i s  recommended t h a t  t r e n c h i n g  be 

done i n  zone "B" a t  severa l  l oca t i ons  between e l e v a t i o n s  630 and 

640 meters. Samples would be taken a t  r e g u l a r  i n t e r v a l s  a long 

the trenches, and densi ty  measurements taken p r i o r  t o  assaying. 

Should the resu l  t s  be encouraging, a d e t a i l e d  g r a v i t y  survey a t  5 

meter  spac ing  be tween L i n e s  ZOOS and 550s f o r  a d i  s t a n  t o f  200 

mete rs  on each l i n e .  The purpose wou ld  be t o  d e f i n e  d r i l l  

t a rge ts  and t o  b e t t e r  def ine the d i p  o f  the un i t .  

A t e n t a t i v e  l o c a t i o n  fo r  a d r i l l  test would be c o l l a r e d  a t  

L250S and 3 5 € ,  w i t h  a b e a r i n g  o f  70 degrees and a d i p  o f  60 

degrees t o  a depth of  aT l e a s t  7 5  meters. 

Respectful l y  subm 
St ra to  Geologica 

M. Johnson, M.Sc. 
Ge o p hy s i c i s t 

A p r i l  4, 1987 

t ted,  
Engineering Ltd.  

ENGINEERING LTD.  
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1. INTRODUCTION 

1.1 a b j e c t i  ves 

On the r e q u e s t  o t  Card ina l  M i n e r a l  Corporat ion,  magnet ic and 

g r a v i t a t i o n a l  s u r v e y s  were u n d e r t a k e n  by S t r a t o  G e o l o g i c a l  

Engineer ing,  L td.  Tne purpose of the surveys was t o  b e t t e r  d e f i n e  

the l o c a t i o n  and s i z e  o f  a chromi te d e p o s i t  known f r o m  p r e v i o u s  

d r i  1 l i n g ,  g e o l o g i c d l  e x p l o r a t i o n  and magnetic surveys. 

1.2 L o c a t i o n  

Prov ince:  B r i t i s h  Columbia 
M in ing  D i s t r i c t :  Kamloops, A s h c r o f t  D i v i s i o n  
Area : Cache Creek 
P roper t y  Naine: t4a r i ner 
La ti tude: Nor th  50 degrees 48' 
Longi tude: West 121 degrees 20' 
D i s p o s i  t i o n  Holders:  CARDINAL MINERAL CORP.  

The p r o p e r t y  l i e s  immediately west o t  the  community o f  Cache 

Creek, and 80 k i l o m e t e r s  west of Kamloops. 

1.3 Access 

Access t o  the p r o p e r t y  i s  v i a  the  Trans-Canada Highway and 

s e v e r a l  unimproved roads on the p r o p e r t y  i t s e l f .  

1.4 Operat ions and Comnunications 

The f i e l d  crew had i t s  l o d g i n g  i n  Cache Creek,  B.C., and 

commuted t o  the p r o p e r t y  by f o u r  wheel d r i v e  v e h i c l e .  Frequent  

c o m m u n i c d t i o n  was made w i t h  t h e  o f f i c e  i n  S u r r e y ,  B.C. 

T r a n s p o r t a t i o n  i n  town and on the p r o p e r t y  was n o t  a problem. 
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1.5 Physiography 

The t e r r a i n  i n  t h e  Cache Creek a r e a  i s  m o u n t a i n o u s  and i s  

c u t  by s e v e r a l  r i v e r s  and streams. J u s t  west o f  the p r o p e r t y  the  

t e r r a i n  r i s e s  s teeply .  The e a s t  s i d e  o f  the p r o p e r t y  i s  bounded 

by the Bonaparte R ive r .  E l e v a t i o n s  on the p r o p e r t y  v a r y  from 450 

meters t o  720 meters. 

The a r e a  i s  c o n s i d e r e d  t o  be " e n v i r o n r l l e n t a l  l y  s e n s i t i v e "  

because of i t s  p r o x i m i t y  to the community o f  Cache Creek. 

1.6 Claims 

Each c l a i m  u n i t  i s  50Om by 50Om, o r  25 hectares i n  area. The 

number o f  c l a i m s  i s  20, g i v i n g  a t o t a l  c l a i m s  a r e a  o f  500 

hectares o r  f i v e  square k i l o m e t e r s .  

A s  o f  November 20, 1986 t h e  f o l l o w i n g  i n f o r m a t i o n  was 

a v a i l a b l e  a t  t h e  a f f i c e  o f  t h e  G o l d  Commiss ioner ,  C o u r t  House, 

Kaml oops, B.C.: 

C l a i m  Name: 
Record Number: 
Cla im U n i t s :  
E x p i r y  Date: 
Recoded Holder :  

Mar ine r  
3963 ( 3 )  
5Nx4W (20) 
March 1, 1987 
Mar ine r  E x p l o r a t i o n s  Inc.  

2 
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The p r o p e r t y  i s  l o c a t e d  i n  Township 21, Ranges 24 and 25 i n  

the Kamloops Land i l i s t r i c t .  

F o u r  c l a i m  u n i t s  ( 2 N x 2 W )  i n  t h e  s o u t h e a s t  c o r n e r  o f  t h e  

c l a i m  a r e a  a r e  t h e  s u b j e c t  o f  n e g o t i a t i o n  between M a r i n e r  

E x p l o r a t i o n s  I n c .  and t h e  V i l l a g e  o f  Cache Creek f o r  s u r f a c e  

r i g h t s .  

W i t h i n  t h e  c l a i m  a r e a  i s  one claim, t h e  E v e r e t t  (1) c l a i m ,  

n o t  under record  t o  M a r i n e r  E x p l o r a t i o n s  Inc.  Card ina l  M i n e r a l  

Corp. h o l d s  an o p t i o n  t o  e a r n  a 100% i n t e r e s t  i n  t h e  M a r i n e r  

C l a i m ,  s u b j e c t  t o  a 10% n e t  p r o f i t s  i n t e r e s t ,  by c o m p l e t i n g  

exp 1 o r a t i o n  Hork on the proper ty .  

3 
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2. HISTORY 

The h i s t o r y  o f  t h i s  p r o p e r t y  p r i o r  t o  1947 i s  vague. L e s t e r  

Starnes i s  r e p o r t e d  t o  have had a ch romi te  c l a i m  4 1 /2  m i l e s  west 

o f  Ashc ro f t ,  8. C., opt ioned t o  the Ca lga ry  M i n e r a l s  Syndicate i n  

1938. 

I n  1947 ,  t h e  c l a i m s  now h e l d  b y  M a r i n e r  were h e l d  a s  t h e  

Blue Rock c l a i m  group.  J.W. Oakes o f  V a n c o u v e r  h e l d  11 c l a i m s  

a n d  f r a c t i o n s  a t  t h a t  t ime. The t i t l e  o f  t h e  c l a i m  g r o u p  was 

t h e n  D o m i n i o n  Chromium P r o p e r t y  a n d  was r e p o r t e d  on by  John C. 

Rogers. Accord ing t o  him, a magnet ic su rvey  had been done by the 

Amer i ca  A s k a n i a  C o r p o r a t i o n  o f  Hous ton ,  T e x a s  i n  1939.  B e f o r t .  

t h i s  t i m e  a t  l e a r c  f i v e  diamond d r i l  1 h o l e s  had been d r i l l e d  t o  

t e s t  the i n d i c a t e d  chromi te deposi ts .  Two of these d r i l l  h o l e s  

were t h o u g h t  t o  h a v e  been s h a l  1 ow and  t h r e e  t o  h a v e  been deep 

t e s t s .  One o f  t h e  deep d r i l l  h o l e s  was r e p o r t e d  t o  h a v e  been 

l o s t  i n  c h r o m i t e  m i n e r a l i z a t i o n  i n  t h e  a r e a  o f  anoma ly  " A "  

( F i g u r e  4 ) .  

John C. Rogers examined the Dominion Chromium c l a i m s  and h i s  

r e p o r t  i s  a v a i l a b l e  i n  the geology r e p o r t  done by M r .  Don T u l l y  

o f  West Vancouver .  He n o t e d  t h a t  t h e  b e l t  o f  s e r p e n t i n e  and 

p e r i d o t i  t e  on t h e  p r o p e r t y  were a p p r o x i m a t e l y  2,000 f e e t  (600 

m e t e r s )  w i d e  a n d  t r e n d e d  s o u t h - s o u t h e a s t e r l y  f o r  more t h a n  one 
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m i l e  (1.6 k i  lometers).  He descr ibed a massive l e n t i c u l a r - s h a p e d  

body o f  massive chromi te measuring 15 f e e t  (4.6 meters)  l o n g  and 

f o u r  f e e t  ( 1  m e t e r )  wide. He a l s o  r e p o r t e d  " f l o a t s "  o f  m a s s i v e  

chromi te i n  a r a v i n e  l e a d i n g  towards the Bonaparte R i v e r  a t  the 

n o r t h e r n  end o f  the  p r o p e r t y  n e a r  t h e  s i t e  o f  t h e  o r i g i n a l  

d i s c o v e r y  o f  chromi te on the c la ims.  He a l s o  no ted  s i x  m i n ? r a l  

a n a l y s e s  o f  chromi te samples i n  h i s  repo r t .  These samples v a r i e d  

between 37.41 and 45.10 p e r c e n t  Cr203 and h a v i n g  a c h r o m e / i r o n  

r a t i o  between 2.81 and  3.03. 

M r .  Rogers c o n c l u d e d  t h a t  t h e  g r a d e  o f  t h e  c h r o m i t e  was 

a d e q u a t e  and  t h a t  a d e t a i l e d  magne tomete r  s u r v e y  o u g h t  t o  b e  

implemented t o  t a r 3 2 1  d w a s  f o r  diamond d r i l  1 h o l e  e x p l o r a t i o n  o f  

the c h r o m i  t e  bodies. 

I n  the summer o f  1947, t h i s  magnetometer su rvey  was c a r r i e d  

o u t  by H.L. B a n t i n g  ( F i g u r e  3 ) .  The r e s u l t s  o f  t h i s  s u r v e y  

d i s c l o s e d  t h r e e  magnet ic anomalies. 

M r .  Ban t ing  concluded t h a t  the magnet i te  content ,  based on 

s u r v e y  r e s u l t s  and m a g n e t i c  s u s c e p t i b i  1 i t y  t e s t s  on t h e  

s e r p e n t i n i z e d  p e r i d o t i t e  rock mass, was u n i f o r m l y  low. He a l s o  

suggested t h a t  pods o f  chromi t e  c o u l d  occur i n  a manner d i r e c t l y  

r e l a t e d  t o  t h e  t h r e e  m a g n e t i c  a n o m a l i e s  a n d  t h a t  t h e  

s e r p e n t i n i z e d  mass was probab ly  c r o s s  f a u l t e d .  

5 - 
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B a n t i n g  recommended t h a t  s e v e n  d iamond d r i l  1 h o l e s  be 

d r i  1 l e d  t o  t e s t  t h e  s e r p e n t i n e  mass o c c u r i n g  w i t h i n  t h e  2,000 

gamma contour  i n t e r v a l  hor izons on the magnetic anomalies. 

Plar iner E x p l o r a t i o n s  Inc., i n  1982, t renched f i v e  p i t s .  One 

o f  t h e s e  exposed a mass o f  c h r o m i  t e  t h a t  i s  open t o  t h e  west. 

Est imated volume o f  e a r t h  and rock  excavated d u r i n g  t h i s  work i s  

ca 1 cu 1 a ted  a t  134 c u b i c  meters. 

A r e c e n t  r e - e x a m i n a t i o n  o f  t h e s e  p i t s  was done b y  M r .  Don 

T u l  l y  o f  West Vancouver, B.C. The assay v a l u e s  o f  the chromi te 

samples taken i n  November 1986 were a s  fo l lows:  

Sample No. 

M i  nera 1 

Chromi te  
S i  1 i c a  
A1 umi na 
Lime 
Ma g ne s i a 
I r o n  Oxide 

- 613 - 
(Chip) 

37.3 % 
10.7 % 
15.2 % 

.77% 
20.1 % 

8.1 % 

613 

(Bou 1 der)  

36.7 % 
10.1 % 
15.3 % 

1.15% 
19.4 % 
13.1 'Z 

Both samples a l s o  showed 0.005 Oz/s t  P l a t i n u m  

T u l l y  c o n c l u d e s  t h a t  t h e s e  g r a d e s  a r e  s a t i s f a c t o r y  f o r  

r e f r a c t o r y  grdde chromi te a1 though the s i  1 i c a  i s  s l  i g h t l y  h igher  

than the usual  5% t h a t  i s  required. 

- 6 A 



Mr. T u l l y  expressed i n t e r e s t  i n  the presence of g o l d  and 

p l a t i n u m  i n  t h e  s a m p l e s  t a k e n .  He  recommended t h a t  a 

magnetometer and g r a v i m e t r i c  survey be performed. 
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3. GEOLOGY 

3.1 Reg i m a  1 Geo 1 ogy 

The genera l  geology o f  the c l a i m  area i s  shown on G e o l o g i c a l  

Survey o f  Canada Map 1010A. 

P a l e o z o i c  a r g i l  l i t e s ,  g r e e n s t o n e  v o l c a n i c s  a n d  a b e 1  t o f  

l imestone i n t r u d e d  by a mass o f  s e r p e n t i n i z e d  u l  t r a b a s i c  rock o f  

p r o b a b l e  l a t e  Mesozioc age u n d e r l i e  the proper ty .  

A t e n t a t i v e  g e o l o g i c  t i m e t a b l e  from Tu l  l y  i s  as f o l  lows: 

FO R M AT I II N DESCR I P T I O N / E  V ENT 

Sand, g r a v e l ,  f 1 u v i a l  
sediments an3 g l a c i a l  
d e b r i s  

U 7 t r a b a s i c  i n t r u s i  ves, 
m i n e r a l i z a t i o n  i n c l u -  
d i n g  sparse p y r i t e ,  
a r s e n o p y r i  t e ( ?  1, 
rnagneti t e  and chromi t e  

Cache Creek Group 

i lnconsol  i d a t e d  

( E r o s i o n a l  unconformi ty )  

AGE - 
Qua t e  r na r y  

Serpen ti n i  za ti on 
F ine  s u l p h i d e s  o f  i r o n ,  

1 oca 1 i zed asbestos seam 

(Proba b 1 y 

, J u r a s s i c  
(chromi te  considered t o  o r  e a r l y  
be magmatic segregat ion Cretaceous 
n i z e d  u l  t r a b a s i c  i n t r u -  
s i v e  d u r i n g  emplacement) 

l a t e  

( F a u l t i n g ,  f o l d i n g ,  
shear ing  and r e l a  ted 
t e c t o n i c  a c t i v i t y )  

A r g i l l i t e s ,  greenstone Permian o r  
vo lcan ics ,  c h e r t  beds e a r l i e r  
and 1 irnes tone hor izons  

8 



3.2 Proper ty  Geo 1 ogy 

The g e o l o g i c a l  f o r m a t i o n s  on t h e  p r o p e r t y  h a v e  been 

subjected t o  repeated f o l d i n g  and f a u l t i n g  events.  There i s  a 

s c h i s t o s i t y  w h i c h  has d e v e l o p e d  a p p r o x i m a t e l y  p a r a l l e l  t o  the 

Bonaparte r i v e r .  I t  has been p o s t u l a t e d  t h a t  the v a l l e y  occupied 

by  t h e  r i v e r  i t s e l f  marks a m a j o r  s t r i k e  zone i n  t h e  a r e a  w h i c h  

may h a v e  b e e n  v e r y  i n f l u e n t i a l  i n  t h e  p l a c e m e n t  o f  t h e  

s e r p e n t i n i z e d  u l  t r a b a s i c  which bears the  chromi t e  depos i t s .  

The body o f  t h e  p e r i d o t i t e  i s  e s t i m a t e d  t o  h a v e  a w i d t h  a t  

s u r f a c e  o f  2,000 f e e t  (0.6 k i l o m e t e r s ) .  The s t r i k e  i s  open a t  

both the n o r t h e r n  and southern ends o f  the p roper t y .  The c o n t a c t  

a r e d s  o f  t h e  u l t r a b a s i c  a n d  Cache C r e e k  Group h a v e  n o t  been 

mapped t o  de 1 i n e a t e  the boundary. 

The G e o l o g i c a l  S u r v e y  o f  Canada A e r o m a g n e t i c  Map 52199 

i 1 1  u s t r a t e s  t h e  t r e n d  o f  t h e  basement  g e o l o g y  w h i c h  h a s  been 

shown t o  c o r r e l a t e  w i t h  the f e a t u r e s  of t he  geo logy  a t  surface. 

A g e o l o g i c a l  s k e t c h  map ( A f t e r  H.L. B a n t i n g ,  Oct. 1 9 4 7 )  s h o w i n g  

thtt se rpen t ine  outcrop i n  r e l a t i o n  t o  the Cache Creek Format ion 

i s  presented a s  F igure 6. 



4. GEOPHYSICS: Magnet ics 

4.1 S t d  t i o n  1 oca t i o n s  

The magne tomete r  s u r v e y  was c a r r i e d  o u t  on t h e  p r o p e r t y  

between J a n u a r y  5 and J a n u a r y  16, 1987, by t e c h n i c i a n s  A. E. 

Hunter  and Lucas Meyer. A t o t a l  o f  1149 s a t i o n s  were read. 

The s c a r t i n g  p o i n t  f o r  the s u r v e y  was s t a t i o n  OW,ON which i s  

a l o c a l  t opograph ic  h i g h  e a s i l y  i d e n t i f a b l e  f rom the  topographic 

map. A l l  l i n e s  were r u n  w i t h  a compass and h i p  c h a i n  a t  d nominal 

spac ing of 25 meters. The b a s e l i n e  has a bea r ing  of  340 degrees, 

and was surveyed tw ice  w i t h  the magnetometer t o  s e t  up t i e  p o i n t s  

f o r  t h e  c r o s s 1  i n e s .  C r o s s 1  i n e s  were s u r v e y e d  i n  l o o p s  and t h e  

v a l u e s  d r i f t e d  as necessary t o  t i e  w i t h  the b a s e l i n e  values .  Most 

l i n e s  t i e d  w i t h i n  10 gammas. L i n e s  t h a t  d i d  n o t  t i e  t o  t h i s  

accuracy were resurveyed. 

4.2 F i n d i n g s  

The m a j o r i t y  o f  t h e  p r o p e r t y  has b a c k g r o u n d  v a l u e s  i n  t h e  

r a n g e  o f  57250  t o  57500 gammas, w i t h  no s i g n i f i c a n t  g r a d i e n t s  

a c r o s s  t h e  s u r v e y  area.  Two m a j o r  f e a t u r e s  were l o c a t e d .  Zone 

" A " ,  a r o u g h l y  c i r c u l a r  f e a t u r e  w i t h  a d i a m e t e r  o f  600 m e t e r s  

c e n t e r e d  a t  250N and 50E, has v a l u e s  a b o u t  250 gammas above  

background. 



W i t h i n  t h i s  area a r e  f o u r  p o d - l i k e  anomal ies o f  1000-1250 gammas 

a b o v e  backg round .  The two m o s t  n o r t h e r l y  o f  t h e s e  pods h a v e  

l o o s e l y  a s s o c i a t e d  lows t o  the east,  suggest ing d i p o l a r  magnetic 

pods d i p p i n g  t o  the west. 

The second f e a t u r e  e x t e n d s  f rom 100s t o  600s a t  a s t r i k e  

d i r e c t i o n  o f  310 degrees,  and i s  d e s i g n a t e d  zone "B". I t  i s  

c h a r a c t e r i z e d  by v a l u e s  1500 t o  2500 gammas above background and 

i s  f l a n k e d  t o  t h e  e a s t  by a low a r e a  o f  s i m i l a r  magn i tude .  

P r o f i l e s  o f  t h i s  f e a t u r e  on l i n e s  ZOOS and  600s can  be  found  i n  

appendix  V I I I .  The p a t t e r n  on these p r o f i l e s  suggests a d i p o l a r  

m a g n e t i c  b o d y  w i t h  a d i p  o f  4 5  d e g r e e s  t o  t h e  w e s t  a n d  

e suboutcropping about  50 meters be low surface. The most  probab 

cause  o f  t h i s  f e a t u r e  i s  m a g n e t i t e  w i t h i n  t h e  s e r p e n t i n e  un 

which k3anting noted as outcropping i n  t h i s  area. 

t 

The f i n d i n g s  o f  t h i s  s u r v e y  a r e  s i m i l a r  t o  t h o s e  o f  t h e  

survey r e p o r t e d  by B a n t i n g  i n  1947. The m a i n  d i f f e r e n c e  i s  t h a t  

t h e  o l d e r  work  d i d  n o t  e s t a b l i s h  a d i p  on t h e  s o u t h e r n  zone and 

the  n o r t h e r n  zone has been shown t o  be somewhat l a r g e r  t h a n  

o r i g i n a l  l y  i n d i c a t e d .  No te  t h a t  t h e  absence o f  lows a s s o c i a t e d  

w i t h  the pod1 i ke h ighs  suggests t h a t  d i p s  a r e  g r e a t e r  i n  the "A"  

zone. 
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5. GEOPHYSICS: G r a v i m e t r i c s  

5.1 S t a t i o n  Loca t ions  

S t a t i o n  l o c a t i o n s  were e s t a b l i s h e d  u s i n g  a Topcon T h e o d o l i t e  

(see appendix I ) .  The base s t a t i o n  on the p r o p 5 r t y  was l o c a t e d  by 

t r i a n g u l a t i o n  a t  a marked e l e v a t i o n  p o i n t  on t h e  1:50000 

topographic  map a t  coo rd ina tes  5629820N and 617260s. The b a s e l i n e  

e s t a b l i s h e d  f o r  the magnetics was surveyed by t r a n s i t  f rom 1125 

N o r t h  to 800 South. C r o s s  1 i n e s  were g e n e r a t e d  by t u r n i n g  9 0  

d e g r e e  a n g l e s  f r o m  t h e  b a s e l i n e .  L o c a t i o n s  do n o t  n e c e s s a r i l y  

correspond t o  those f o r  the magnetic survey, b u t  were f l a g g e d  a s  

g r a v i t y  s t a t i o n s .  Loops were t i e d  t o  the b a s e l i n e  va lues.  Most 

l oops  c l o s e d  p o s i t i o n a l l y  w i t t i i n  f i v e  meters a n d  had e l e v a t i o n  

c l o s u r e s  o f  under  two me te rs .  C l o s u r e  e r r o r s  were c o r r e c t e d  by 

l i n e a r l y  d i s t r i b u t i n g  the e r r o r  around t h e  loop. Two l i n e s ,  350s 

and 450S, had poor c losures.  Because these l i n e s  were surveyed on 

the  l a s t  two days, i t  was n o t  p o s s i b l e  t o  redo the l o o p s  and they 

h a v e  been o m i  t t e d  f r o m  t h e  r e s u l  t s .  Observa t i ons  were extended 

beyond l i n e  250N t o  the west a l o n g  a p o w e r l i n e  t o  e s t a b l i s h  the 

d e n s i t y  o f  t h e  Cache Creek v o l c a n i c s  which ou tc rop  on Campbell 

H i 1  1. A number o f  p o i n t s  a l o n g  highway 1 and w i t h i n i n  the town o f  

Cache Creek were a1 so surveyed t o  e s t a b l i s h  background readings. 

Because o f  t h e  s t e e p  t e r r a i n  and s l i p p e r y  c o n d i t i o n s  when t h e  

s u r v e y  was done, e i g h t  s t a t i o n s  w i t h i n  t h e  m a i n  g r i d  were n o t  

surveyed. 

t 
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5.2 G r a v i t y  Readings 

The Lacoste-Romberg G r a v i m e t e r  f u n c t i o n e d  we1 1 .  Due t o  

steep t e r r a i n  and me1 t i n g  snow, i t  was necessary t o  prepare s i t e s  

f o r  the d i s h  of the gravimeter.  A base s t a t i o n  was e s t a b l i s h e d  a t  

the mote l  i n  Cache Creek, which was read a t  the beg inn ing  and end 

o f  t h e  s u r v e y  day. A l l  v a l u e s  were d r i f t e d  t o  t h i s  s t a t i o n  t o  

e l i m i n a t e  d i u r n a l  d r i f t .  L ines  were repeated i f  the m i s c l o s u r e  

a t  t h i s  s t a t i o n  exceeded .05 m i  1 1 i g a l  s. The abso l  Ute accuracy o f  

a l l  g r a v i t y  observa t ions  i s  c a l c u l a t e d  t o  be w i t h i n  .05 m i l l i g a l s  

of the t r u e  value. 

5.3 Data Reduct ion o f  T r a n s i t  Survey 

T h e  t r a n s i t  s u r v e y  d a t a  w a s  r e d u c e d  u s i n g  a n  H P 4 1 C  

progrd inrnable ca 1 c u l a t o r  u s i n g  s t a n d a r d  r e d u c t i o n  formu a s .  

Correspondence between the t r a n s i t  survey and the topographic map 

i s  g e n e r a l l y  good. However, i n  t h e  e x t r e m e  n o r t h w e s t  and 

southeast  corners o f  the proper ty  steep t e r r a i n  caused e l e v a t i o n  

v a r i a t i o n s  o f  up t o  10 meters. 

5.5 D e n s i t y  

A d e n s i t y  of  2.67 gm/cc was  used i n  t h e  c o m p l e t e  Bouguer 

c a l c u l a t i o n s .  T h i s  i s  t h e  s t a n d a r d  v a l u e  used i n  g r a v i t y  

r e d u c t i o n .  I t  i s  p o s s i b l e  t o  e s t i m a t e  t h e  d e n s i t y  o f  t h e  r o c k  

u n i t s  b y  p l o t t i n g  t h e  g r a v i t y  v a l u e s  a g a i n s t  e l e v a t i o n s  and 

- 1 3  A 
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f i t t i n g  a s t r a i g h t  l i n e  t o  the  r e s u l t i n g  v a l u e s  by l i n e a r  

r e g r e s s i o n .  T h i s  was done w i t h  two l i n e s ,  250s and 700s. The 

r e s u l  t s  o f  t h i s  a n a l y s i s  appear i n  Appendix VII.  Oensi t y  va lues  

o f  2.79 and 2.68 grn/cc were found r r i t h  t h i s  a n a l y s i s ,  w i t h  

e x c e l  l e n t  f i t  o f  d l  1 da ta  t o  the  l i n e  model.  These r e s u l t s  

c o n f i r m  t h a t  t he  chosen d e n s i t y  f o r  Bouguer r e d u c t i o n  i s  

r e a s o n a b l e ,  and t h a t  t he  e n t i r e  s u r v e y  area  i s  one f o r m a t i o n  

( e x c e p t  f o r  s u r f a c e  v a r i a t i o n s ) .  N o t e  t h a t  i n  a reas  where two 

d i s t i n c t l y  d i f f e r e n t  dens i ty  u n i t s  ex is ted,  the g r a v i t y / e l e v a t i o n  

p l o t  w o u l d  have two s l o p e s  c o r r e s p o n d i n g  t o  t he  d i f f e r e n t  

dens i t i es .  

5.6 Te r ra in  co r rec t i ons  

Terra i n correc ti ons were done u r i  t h  custom software de ve 1 oped 

by M a r t i n  Johnson. The b a s i c  app roach  was t o  d e v e l o p  a g r i d  o f  

b l o c k s  o v e r  t h e  p r o p e r t y  and t h e  s u r r o u n d i n g  a rea  wh ich  wou 1 d 

c l o s e l y  r e p r e s e n t  the  topography. The e f f e c t  o f  each o f  t hese  

b locks  was summed f o r  each of the survey s t a t i o n s  according t o  

the formulas i n  Appendix 111. 

W i t h i n  t h e  s u r v e y  a rea  b l o c k  e l e v a t i o n s  were e s t a b l i s h e d  

using the survey points .  Since b l o c k s  were generated on a g r i d  o f  

25 by 25 meters, i t  was necessary t o  i n t e r p o l a t e  r e s u l t s  between 

survey l i nes .  This  was done by a program which looked f o r  po in ts  

14 A 
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w i t h i n  a 150 m e t e r  by 150 m e t e r  a r e a  a r o u n d  t h e  c e n t e r  o f  t h e  

b l o c k  t o  be genera ted .  Any p o i n t  w i t h i n  t h e  a c t u a l  b l o c k  was 

g i v e n  3 w e i g h t i n g  o f  8 i n  r e l a t i o n  t o  p o i n t s  f o u n d  i n  t h e  

surrounding area, and the average o f  the va l u e s  found was taken 

t o  be the b l o c k  e l e v a t i o n .  T h i s  was checked v i s r t a l l y  a g a i n s t  the 

e x i s t i n g  topographic  map f o r  ove ra  1 1 accuracy. 

A commercidl package c a l l e d  U N I R A S  was a l s o  t r i e d  which uses 

d s i m i l a r  p a t t e r n  w i t h  a c i r c u l a r  search r a d i u s  and p o l y n o m i a l  

smoothing, b u t  t h i s  package wou ld  n o t  y i e l d  s a t i s f a c t o r y  b l o c k  

e l e v a t i o n s .  

Th? remainder of the  e l e v a t i o n s  were  e s t s S l i s h e d  by p i c k i n g  

point ;  o f f  the 1:50000 government map of the area. P o i n t s  w i t h i n  

t h e  c o o r d i n a t e s  616500 E t o  618500 E and 5627500 N t o  5630000 N 

were p i c k e d  on a 25 m e t e r  g r i d  a n d  t h e  a v e r a g e  o f  t h e s e  v a l u e s  

u s e d  t o  g e n e r a t e  25 m e t e r  b y  25 m e t e r  b l o c k s .  Beyond t h i s  a r e a ,  

one k i l o m e t e r  b l o c k  es t ima tes  were generated between 612500 E t o  

622500 E and  5624000 N and 5634000 N a s  shown i n  F i g u r e  48 

(append1 x I I I ). 

The t e r r a i n  c o r r e c t i o n s  were done i n  two p a r t s  and  t h e  

r e s u l t s  f o r  t h e  o u t e r  zone o f  one k i l o m e t e r  b l o c k s  a r e  l i s t e d  

s e p e r a t e l y  t h a n  t h o s e  f o r  t h e  i n n e r  zone o f  25 m e t e r  b l o c k s  as  

- 
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d e f i n e d  above.  The c o r r e c t i o n s  due t o  t h e  o u t e r  zone v a r y  f r o m  

3.2 t o  5.4 m i  11  i g a  1 s. The main e f f e c t  was t o  increase the v a l u e s  

on the w e s t e r l y  end o f  the survey l i n e s  as the r e s u l t  o f  Campbell 

H i l l  which i s  centered about  1.25 k i l o m e t e r s  west o f  the p r o p e r t y  

and has an e l e v a t i o n  o f  1150 meters. The t e r r a i n  c o r r e c t i o n s  i n  

t h e  i n n e r  zone were  more s i g n i  f i c a n t  due t o  t h e  s t e e p  s 1 opes on 

t h e  e a s t e r n  h a l f  o f  t h e  p r o p e r t y .  E l e v a t i o n s  d r o p  f rom t h e  

p l a t e a u  v a l u e  o f  640 meters t o  under 520 meters, w i t h  s l o p e s  up 

t o  40%. The i n n e r  zone t e r r a i n  c o r r e c t i o n s  v a r y  f r o m  1.2 t o  1.8 

m i l l i g a l s  across the f l a t a r e a s ,  and r i s e  t o  o v e r  4 m i l l i g a l s  i n  

p l a c e s  a t  and on the steep slopes. 

S p e c i a l  a t t e n t i o n  was p a i d  t o  the accuracy  on the e a s t  s ide 

o f  t h e  b a s e l i n e  between l i n e s  300s and 650s t o  a s s u r e  t h e  b e s t  

p o s s i b l e  r e s u l t s .  D i f f i c u l t i e s  were encountered i n  t h i s  area due 

t o  p o o r  c o r r e s p o n d e n c e  b e t w e e n  t h e  s u r v e y  v a l u e s  a n d  

supplementary p o i n t s  used t o  generate b l o c k  e l e v a t i o n  estimates. 

The o v e r a l l  e f f e c t  of  t h i s  and o t h e r  i n a c c u r a c i e s  i s  a n o i s e  

e n v e l o p e  o f  approx imate ly  .15 m i l  l i g a l s  i n  the Complete Bouguer 

va lues.  L ines  350s and 450s were o m i t t e d  f rom the f i n a l  r e s u l t s  

because, a l t h o u g h  c o n f i r m i n g  a s i m i l a r  p a t t e r n  t o  t h e  o t h e r  

l i n e s ,  t h e  a b s o l u t e  g r a v i t y  v a l u e s  c o u l d  n o t  be made t o  

correspond w i  t h  ad jacent  1 ines. 

1 
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6. INTERPRETATION 

6.1 Oiscuss ion of r e s u l t s  

The complete Bouguer v a l u e s  a r e  shown on F i g u r e  6. The most 

i m p o r t a n t  r e g i o n a l  f ea tu re  i s  an i nc rease  i n  the g r a v i t y  v a l u e s  

o f  2.5 m i  1 1 i g a  1 s from n o r t h  t o  sou th  across the p roper t y .  T h i s  i s  

c h a r a c t e r i z e d  by a s t r o n g  g r a d i e n t  f r o m  650N t o  l O O N  and a 

s h a l  l o w e r  g r a d i e n t  t o  t h e  sou th .  The cause o f  t h i s  f e a t u r e  i s  

i n t e r p r e t e d  as being v a r i a t i o n s  i n  the basement r o c k  dep th  which 

d r e  n o t  s i g n i f i c a n t  i n  the economic i n t e r p r e t a t i o n .  To the  west 

o f  the p roper t y ,  the va lues  a l o n g  the p o w e r l i n e  r i s e  s t e e p l y  t o  a 

v a l u e  more than 3 m i l l i g a l s  h i g h e r  than any i n  the  main g r id .  The 

g r a d i e n t  i s  t oo  s t e e p  t o  be due t o  a deep f e a t u r e ,  and  i s  more 

l i k 2 l y  t o  be due t o  c ross ing  i n t o  a denser rock u n i t ,  

E a s t / w e s t  p r o f i l e s  show a s t r o n g  g r a d i e n t  on t h e  w e s t e r n  

s i d e  o f  the p r o p e r t y  from s t a t i o n s  400W t o  175W. The g r a v i m e t r i c  

readings i n  t h i s  area have c o r r e c t i o n s  o f  1 t o  2 m i l l i g a l s  due t o  

t h e  extreme changes i n  e l e v a t i o n  i n  t h i s  area. 

The a r e a  bounded b y  2OOW and 50E and between 150N a n d  4005 

i s  a g r a v i t y  l o w  w h i c h  p r o b a b l y  r e f l e c t s  Qua te rna ry  sediments. 

H i g h e r  V a l  ues on t h e  ends o f  t h e  1 i n e s  and t o  t h e  s o u t h  a r e  

i n t e r p r e t e d  as be ing  due t o  s e r p e n t i n i z e d  p e r i d o t i  te, w i t h  a t h i n  

1 7  
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o r  n o n - e x i s t a n t  c o v e r i n g  o f  sediments.  T h i s  shows on the  p l a n  

map as tne  11.75 m i  1 l i g a l  c o n t o u r  i n d i c a t i n g  the boundar ies  o f  

the serpent ine u n i t  and the sediments. 

The most s i g n i f i c a n t  g r a v i t y  f e a t u r e  cor responds w i t h  t h e  

Magne t i c  Zone "B". I t  has a l e n g t h  o f  350 me te rs  and a w i d t h  o f  

up t o  150 meters  and anomolous g r a v i t y  v a l u e s  f rom 0.2 t o  0.55 

mil l i g a l s  above background. This  zone i s  on the eastern f l a n k  o f  

t he  2000 gamma magnet ic  anomaly i n  an area  mapped by B d n t i n g  

(F igure 4 )  as having serpent ine outcrops. 

The s e r p e n t i n e  o u t c r o p s  l o c a t e d  between l O O N  and 400N 

(Magnet ic Zone "A") nave l i t t l e  o r  no g r a v i t a t i o n a l  signature. 

Since t h i s  i s  dn area which was p r e v i o u s l y  d r i l  l e d  and holes were 

repor ted  to have in te rsec ted  chromite, i t  i s  concluded t h a t  the 

pods a r e  too  sma 1 1  o r  t o o  deep i n  the n o r t h e r n  a rea  t o  be 

r e f l e c t e d  i n  the  g r a v i t y  read ings .  T h i s  makes t h e  a r e a  t o  t h e  

south o f  greater  i n  teres L 

I t  i s  n o t  c l e a r  t h a t  the 0 . 4 m i l l i g a l  anomaly i n  zone 6 i s  

d i r e c t l y  caused by Chromite minera l i za t ion .  As the modeling w i l  1 

show, i t  i s  j u s t  a s  l i k e l y  t h a t  t h a t  the anomaly i s  the r e s u l t  o f  

an o u t c r o p  of  s e r p e n t i n e  sur ronded by a l e a s t  dense u n i t .  

N e v e r t h e l e s s ,  economic m i n e r a l i z a t i o n  can n o t  be r u l e d  ou t ,  

18 
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p a r t i c u l a r l y  s i n c e  the Chromi te  t o  the n o r t h  does n o t  have a 

s t r o n g  gra  v i t y  s i  gna tu re .  The presence o f  magne ti t e  nea r  t h i  s 

area i s  a1 s o  an encourag ing  i n d i c a t i o n  s i n c e  chromi  t e  has been 

located w i t h i n  the magnetic anomalies to  the north.  

5.2 Model i n g  

The m o d e l i n g  method used was the  T a l w a n i c  method, wh ich  

g ives  the g r a v i t a t i o n a l  e f f e c t  of a two-dimensional mu1 t i - s i d e d  

polygon. This  method has proved q u i t e  e f f e c t i v e  when the width o f  

the ore zone i s  r e l a t i v e l y  constant, as i n  the present  case. Four 

l i n e s ,  O N ,  250S, 400s and 550s were modeled and the  r e s u l t s  

appear i n  Appendix V I .  The approach used rids t o  c r e a t e  a reas  o f  

d i f f e r e n t  dens i t i es  de l ineated  a s  the ve r t i ces  o f  polygons. The 

d i t f e rence  between the dens i t i es  of the polygons ra the r  than the 

abso lu te  d e n s i t i e s  i s  the s i g n i f i c a n t  fac to r  i n  determining the 

shape o f  the p r o f i l e s  generated. I n  t h i s  case densi ty  cont ras ts  

o f  0.3 and 0.5 m i l  l i g a l s  were modeled. A1 though the sec t ions  show 

t h i s  as due t o  a sed imentary  u n i t  o f  d e n s i t y  2.2 o r  2.4 gm/cc 

u n d e r l a i n  by a denser u n i t  of 2.7 gm/cc, the r e s u l t s  would be the 

same f o r  any comb ina t ion  where the  d e n s i t y  d i f f e r e n c e  was t h e  

same. 



The usua l  approach when a t t e m p t i n g  mode l i ng  i s  t o  s t a r t  w i t h  

a p o i n t  a t  w h i c h  t h e  d e n s i t y  o f  t h e  u n d e r l i e i n g  r o c k s  i s  known, 

a s  f rom d r i  1 1  r e s u l t s .  S i n c e  t h i s  k i n d  o f  i n f o r m a t i o n  was n o t  

a v a i l a b l e ,  a n  a s s u m p t i o n  had t o  be made. I t  i s  known t h a t  t h e  

area has been g l a c i a t e d ,  so i t  was p o s t u l a t e d  t h a t  the f l a t  drea 

a t  e l e v a t i o n  630 m e t e r s  was t h e  t o p  of t h e  g l a c i a l  mora ine .  I t  

was assumed t h a t  the denser u n i t  ( se rpen t ine )  wou ld  be a t  on near 

sur face a t  the western end o f  the l i n e s  a t  e l e v a t i o n  650 meters. 

F i g u r e s  37, 38, and  40 show t h i s  t y p e  o f  mode l  w i t h  a d e n s i t y  

c o n t r a s t  o f  0.3 m i  1 1  i g a l  s. T h i s  model g i v e s  s a t i s f a c t o r y  r e s u l  t s  

on 1 i n e s  ON a n d  250S, w i t h  a s u b o u t c r o p  o f  t h e  s e r p e n t i n e  a t  20 

meters and 4 meters r e s p e c t i v e l y .  However on l i n e  4005 t h i s  model 

d i d  n o t  f u l l y  account f o r  the anomaly, p a r t i c u l a r l y  i n  the a r e a  

f r o m  200E t o  300E. On l i n e  550s i t  was n e c e s s a r y  t o  assume a 

sedimentary cove r  on the western f l a n k  t o  f i t  the anomaly. 

The second s e t  of model s p u t  no c o n s t r a i n t s  on the depth of 

sediments on the western f l a n k  and used a d e n s i t y  c o n t r a s t  o f  0.5 

m i  1 1 i g a l  s. The depth t o  the sub-outcrop o f  the se rpen t ine  i n  the 

anomo lous  zone was k e p t  c o n s t a n t .  The m a i n  d i f f e r e n c e  f rom t h e  

f i r s t  model s e t  i s  t h a t  t h e  d e p t h  o f  s e d i m e n t s  d e c r e a s e s  f rom a 

c e n t r a l  t h i ckness  of  200 meters t o  130 meters on l i n e s  0s , 250s 

and 400S, w i t h  a d e p t h  o f  20 m e t e r s  on t h e  w e s t e r n  f l a n k .  I n  

l i g h t  o f  t h e  f a c t  t h a t  t h e  g r a v i t y  v a l u e s  c o n t i n u e  t o  i n c r e a s e  

s h a r p l y  t o  the  west, t h i s  model i s  b e l i e v e d  t o  be more r e a l i s t i c .  
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On l i n e  550s. a d i f f e r e n t  approach was taken by e s t a b l i s h i n g  

t h e  s e d i m e n t a r y  c o v e r  a t  30 m e t e r s  f o r  b o t h  d e n s i t y  c o n t r a s t s .  

T h i s  r e s u l t e d  i n  maximum s e d i m e n t  t h i c k n e s s e s  o f  80 and 120 

meters. I n  n e i t h e r  case was i t  p o s s i b l e  to  g e t  a s a t i s f a c t o r y  f i t  

t o  the  h i g h  v a l u e  a t  s t a t i o n  250E. Thus the re  i s  some ev idence o f  

a smal 1 zone o f  much h i g h e r  d e n s i t y  i n  t h i s  area. 

S e v e r a l  g e n e r a l  c o n c l u s i o n s  can be e s t a b l i s h e d  f rom t h e  

m o d e l i n g .  E x c e p t  f o r  t h e  a n o m a l i e s  on l i n e s  400s and 550S, t h e  

r e s t  o f  t h e  anoma lous  zone can  e a s i l y  be a c c o u n t e d  f o r  by  

v a r i a t i o n s  i n  the sedimentary cover .  The magnetic v a l u e s  show a 

d i p  o f  4 5  d e g r e e s  t o  t h e  Nes t .  The m o d e l i n g  g e n e r a l  l y  c o n f i r m s  

th? w e s t e r l y  d i p  o f  the se rpen t ine  zone, a l t h o u g h  the d i p  may be 

s teeper  t o  the n o r t h  and much s h a l  l ower  t o  the south. Secondly, 

even w i t h  the a d d i t i o n  o f  a second po lygon  o f  h ighe r  d e n s i t y  than 

t h e  s e r p e n t i n e  ( see  f i g u r e  40)  i t  was n o t  f u l l y  p o s s i b l e  t o  

e x p l a i n  the h i g h  v a l u e s  from 200 t o  300E on l i n e s  400s and 550s. 
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7. COUCLUSIONS AND RECOMMENDATIONS 

An a n o m o l o u s  zone of  m a g n i t u d e  0.2 t o  0.55 m i l  l i g a l s  was 

l o c a t e d  a b o u t  50 m e t e r s  t o  t h e  w e s t  o f  a m a g n e t i c  a n o m a l y  o f  

2000 gammas, and e x t e n d i n g  f o r  550  m e t e r s  a t  a s t r i k e  o f  320 

d e g r e e s .  The m a g n e t i c  a n o m a l i e s  t o  t h e  n o r t h  w h i c h  h a d  

p r e v i o u s l y  been d r i  1 led a n d  w h i c h  i n t e r s e c t e d  c h r o m i  t e  h a v e  a 

g r a v i t y  s i g n a t u r e  o f  a t  m o s t  0.1 m i l l i g a l .  The re  i s  l i t t l e  

ev idence  from the geophysica l  su rveys  of a l a r g e  ch romi te  body i n  

t h i s  area. However, the p o s s i b i l i t y  o f  s m a l l  chromi te pods has 

n o t  been r u l e d  out.  M a g n e t i c  Zone “ B ”  i s  c o n s i d e r e d  more 

promis ing than the  area p r e v i o u s l y  t e s t e d  w i t h  d r i  1 l i n g .  

In 1 i g h t  o f  t h e  above,  i t  i s  recommended t h a t  t r e n c h i n g  be 

done i n  zone “8” a t  s e v e r a l  l o c a t i o n s  between e l e v a t i o n s  630 and 

640 meters. Samples would be taken a t  r e g u l a r  i n t e r v a l s  a l o n g  the 

t r e n c h e s ,  and d e n s i t y  measurements t a k e n  p r i o r  t o  a s s a y i n g .  

S h o u l d  t h e  r e s u l  t s  be e n c o u r a g i n g ,  t he  n e x t  s t e p  w o u l d  be a 

d e t a i l e d  g r a v i t y  su rvey  a t  5 meter spacings between ZOOS and 550s 

f o r  a d i s t a n t  o f  200 meters on each l i n e .  The purpose would be t o  

de f i ne  d r i l l  t a r g e t s  and t o  b e t t e r  def ine the d i p  o f  the u n i t .  

2 2  

c 

ENGINEERING LTD. 



A t e n t a t i v e  l o c a t i o n  f o r  a d r i l l  h o l e  i s  shown on f i g u r e  38. 

I t  s h o u l d  be c o l l a r e d  a t  250s and 35E, w i t h  a b e a r i n g  o f  70 

degrees and a d i p  of 60 degrees to a depth o f  a t  l e a s t  75 meters. 

R e s p e c t f u l l y  submitted, 
S t r a  t o  Geological  Engineering L td .  

M. Johnston, M.Sc. 
Geophysic ist  

A p r i l  4 ,  1987 
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APPENDIX I :  Instrument Specif ications 



Instrument Speci f i cations 

MAGNETOMETER 

TYPE: 
MODEL: 
FIELD: 
SENSIT IV ITY :  
RANGE : 
CAPABILITY: 

TRANSIT 

TYPE: 
MOD EL : 
SERIAL NO.: 
OPTICAL SYSTEM: 
ERECTING SYSTEM: 
MAGNIFICATION: 
FIELD: 
RESOLUTION : 
STADIA R A T I O :  
S T A D I A  CONSTANT: 
OTHER: 

GRAVIMETER 

TYPE: 

MODEL: 
RANGE: 
ACCURACY : 
DRIFT RATE: 

Sci  n t r e x  
MP-2, Proton Magnetometer 
To ta l  
1 gamma 
20,000 t o  100,000 gammas 
5000 gammas/meter on g rad ien t  

Topcon Theodol i te  
TL 20-DE 
E32999 
I n t e r n a l  focus ing a n a l a c t i c  
Porro-prism 
30x 
10 20' 
3 I' 

100 
0 
Opt ica l  micrometer 
D i g i t a l  readout 

Lacoste & Romberg 
Land g r a v i t y  meter 
Model G #g199 
7000 mgal s 
- +0.01 mgals 
<lmgal/month 



APPENDIX 11: Time-Cost Dis t r ibut ion  



TIME - COST D I S T R I B U T I O N  

The c l a i m s  t o w a r d  w h i c h  work  i s  b e i n g  a p p l i e d  w i t h  t h i s  
r e p o r t  i s  t h e  M a r i n e r  C l a i m  h e l d  b y  under  o p t i o n  by  C a r d i n a l  
M i n e r a l  Corp. F i e l d  work was c o m p l e t e d  by S t r a t o  G e o l o g i c a l  
Eng ineer ing  Ltd.  d u r i n g  the  p e r i o d  o f  January 5 through February 
9, 1987. O f f i c e  work was c o m p l e t e d  d u r i n g  F e b r u a r y  a n d  March ,  
1987. 

A l i s t i n g  o f  p e r s o n n e l  and  d i s t r i b u t i o n  o f  c o s t s  i s  a s  
f o l l o w s :  

Personnel 

R .  Englund, B.Sc. 
M. Johnston, M.Sc. 
A.E. Hunter ,  B.A.Sc. 
L. Meyer ,  B.A.Sc. 

E. Ulmer, C.E.T. 
R. Bunce 
K. Pinksen 

P r o j e c t  Superv isor  
P r o j e c t  G e o p h y s i c i s t  
Geop hy s i  c i  s t 
Geophysi  c i  st, 
Gra v ime t e r  Opera t o r  
Surveyor 
F i e l d  A s s i s t a n t ,  Rod man 
F i e l d  A s s i s t a n t  

Cost D i s t r i b u t i o n  

A .  Hunter  Jan. 5 - Feb. 4 
L. Meyer Jan. 5 - Feb. 4 
E. Ulmer, R .  Bunce, K.  P inkson 

M. Johnston Jan. 16 - 19 
R. Englund Jan. 4, 5, 16-19, 31  - Feb. 1 
- 134 man days. $27,315.00 

Jan. 15 - Feb. 4 

Room and Board - 134 @ 55/day 7,370.00 

V e h i c u l a r  - 4WD Trucks - 39 days @ 105/d 
( i n c l .  gas, o i l ,  insurance, e x . )  

F i e l d  Equipment 
- Proton magnetometer 840.00 
- LaCaste Romberg G r a v i t y  meter 2,040.00 
- Topcon TL 20DE 600.00 
- Computer and p r i n t e r  720.00 

465.00 - M a t e r i a l s  & supp l i es ,  e t c .  -- 

4,095.00 

4,665.00 



O f f i c e  Work 
- G r a v i t y  reduct ion ,  computer processing,  

programmi ng, 
M. Johnston, A .  Hunter ,  R.J. Englund 

- D r a f t i n g ,  reproduct ion,  typ ing ,  e t c  

- Geophysical Report  

TOTAL 

7,100.00 

825.00 

1,600.00 

$52,970.00 

Signed: 
S t r a t o  



APPENDIX 111: Terrain Correction Procedures 



CIPPENDIX 111: T e r r a i n  Correction Procedure 

,' 

The formula fo r  g r a v i t a t i o n a l  a t t r a c t i o n  is :  

El.. €~ i.:... 1: ... .. . . +: . 
s-- 1 1  c>.:i: Gsz,cI:al i:on.sta.ril.I p is the den5.1 ty. f l v  i . 5  ttie 

, V U ~ L . ~ E  ~ . i . ~ ~ _ r m i ~ t .  arid r 1 c t h e  distance t!? t h e  inar;c; . ,  

T h i s  fo rmula  may bp i . n t e g r a t r d  by p a r t s  t o  so lve  f o r  t h e  
ver t ica l  cofriponent. ,  whic :h  in Car tes ian  coord ina tes  g i v e s  t h e  
f i : , rmul  a:: 



,/- w h e r e  U=Y i n  T I  t o  T 4  and U=X i n  15 t o  'T13 
V=X i n  T i  to T 4  a n d  V=Y i n  15 to 18 

a n d  TI,TS- 1=2,1';=2 T2, Th-  I==. K=I .  
T3, T7- I=I~ K=2 T4.!, TR-- I-J. ~ K : = l  

.TS t o  T I 2  t.ake 

T- ARCSJ.N 

the fc7i-m: 

I n d i v i d u a l  T t e r m s  may be l a r g e  but s i n c e  t h e y  came i n  p a i r s  
of o p p o s i t e  s i g n ,  t h r .  %im refji..il.t i!: -ma l l .  Fis a r - G r - s u l t  any 
p r o g r a m  d e s i g n e d  to c c . l c c i l a t e  t . h e  e? . f fect .  must  be w r i . t . t e n  ili 
d n u b  1 f? p r e c  i c,i on I 

:I: r-; t. I-, ts t:p e c j ;. ,:: .+, F',? 





APPENDIX I V :  Cmplete Bouguer Grav i ty  List ings 



6SON 300 617113.7 629262.0 651.87 4174.5) 
65ON 275 617136.5 629270.6 644.84 4176.04 
65ow 250 617161.2 6 m o . o  639.31 )in.= 
 SON 6 1 7 1 ~  ~ ~ Y U M I  m.39 4in.81 
65011 200 617209.7 m . 4  640.25 4177.87 
65ON 175 617233.0 629307.2 638.82 4178.01 
65oN 150 61-0 629315.5 630.46 4179.S 

6" 100 617300.5 629332.7 61262 4162.% 
6SOM 79 617324.5 629341.8 603.29 4183.80 
65011 50 617348.7 629351.0 608.06 4184.19 
65ON 25 617373.0 629360.2 607.03 4164.51 
6SON 0 617398.4 629369.8 602.00 4165.56 
65M -25 617424.7 629379.7 36.36 4166.64 
6" -50 617446.5 629388.0 589.52 4187.92 
t;sCm -75 617470.0 629396.9 58248 4169.28 
65ON -100 617493.0 629405.6 515.44 41W.63 
6!" -125 617515.1 629414.0 568.70 4191.95 
65ON -1% 617538.8 629422.9 564.% 4192.76 
6WN -175 617S64.4 629432.6 53.02 4193.91 

65ow -E5 617615.6 629452.0 S.14  4194.74 
65ow -23 617642.0 629462.0 S.304194.80 
6SCU -275 617666.0 629471.1 56286 4193.47 
65OW -300 617692.0 629180.9 570.92 4191.75 
6SCU -325 617714.7 629489.5 WZ08 4190.64 
6SCU -350 617729.4 62949SO 576.24 4190.09 

m 125 6 i m a o  ~ m . 2  618.3 4181.71 

ti so^ -200 6 i m . i  ~ 1 . 9  s 5 6 . 7 e 4 i ~ a  

9999 

U T  TERl 
6 6 

0.5) 5.41 
0.44 5.25 
0.43 5.10 
0.42 4.64 
0.42 4.55 
0.41 4.37 
0.40 4.40 
0.39 4.42 
0.39 4.35 
0.38 4.24 
0.37 4.10 
0.37 3.97 
0.36 3.91 
0.35 3.86 
0.34 3.85 
0.34 3.85 
0.33 3.6s 
0.32 3.85 
0.32 3.81 
0 . 3  379 
0.30 3.72 
0.29 363 
0.29 351 
0.28 339  

0.26 319  
0.26 316  

an MS 

TERi?cBw 
6 (rgal) 

2.16 4310.87 
207  4310.64 

1.50 4310.34 
1.42 4310.20 
1.53 4303.98 
1.67 4309.84 
1.71 4309.86 
1.31 4309.71 
1.39 4309.64 
1.33 4309.60 
1.32 4309.58 
1.38 4303.62 
1.45 4309.60 
1.33 4303.40 
1.32 4309.36 
1.38 4309.39 
1.38 4309.36 
1.39 4309.40 
1.U 4309.41 
1.37 4309.39 
1.43 4309.49 
1.45 4309.51 
1.63 4309.49 
l.% 4309.53 
248  m69 
269 -74 

1.77 4310.~7 



I 

55oN 400 617065.1 629160.6 667.60 4167.53 

Ssow 3% 617108.S 629174.2 667.28 4171.56 
J5(m 325 617127.6 629100.3 a 1 3  4173.65 
55ow 300 617146.7 629166.2 643.37 4176.28 
5W 27S 617169.9 629193.6 637.31 4177.62 
!EON 250 617193.6 62woo.9 632.95 4178.3 

95015 200 617243.4 629216.6 624.74 4180.25 
SON 173 617269.0 -4.7 621.28 4180.97 
33ON 150 617294.1 629232.4 619.2 4181.43 

SON 100 617341.4 624247.3 607.10 4183.93 
!KW 75 617366.5 -2 604.S54104.50 
SON 50 617391.9 629263.1 602.39 4185.03 
55ow 25 617419.1 629271.7 601.33 41630 
5Mm 0 617433.8 629276.3 601.30 410S.47 
SSoIl -2!j 617456.4 629286.7 597.341&.S 
!SON -50 617479.3 629297.2 592.60 4187.29 
!jW -75 617503.3 629308.2 !W.504188.11 
35011 -100 6 1 m 9  629320.0 S77.40 4190.31 
SN -125 617558.1 629333.4 567.70 4192.06 
55ow -150 61ABs.9 629346.2 511.90 4191.25 
SON -17S 617-9 -8 569.70 4191.76 
35011 -200 617634.3 62936fL4 568.1041~01 

5Jo)( -EN 617679.6 629389.3 560.10 4193.77 
SSON -27S 617703.5 m . 2  959.404193.88 
5WN -300 617726.2 629410.7 S8.10 4193.99 
S M  -325 617'730.1 629421.7 560.00 4193.47 
95oN -350 617770.1 629430.9 961.00 4192.99 
JSON -375 617786.0 629440.0 568.20 4193.39 

95011 m 617086.2 629167.3 6 7 a ~  4169.23 

sscm m 6 i n i a o  624206.7 ~ 9 . 0 3  ~in.42 

5 5 0 ~  125 6 i n i a 8  629240.2 6 i s w i w . 2 2  

SLSON +a 6 1 7 6 ~ ~ 6  m a 7  w.804193.oe 

9399 

LllT 
6 

0.53 
0.52 
0.51 

0.51 
0.50 

0.49 
0.48 
0.48 
0.47 
0.46 
0.46 
0.4s 
0.45 
0.44 
0.42 
0.42 
0.41 
0.41 
0.40 
0.39 
0.38 
0.37 
0.36 
0. x5 
0.34 
a33 
0.33 
0.32 
0.31 
0.30 

a 51 

a 49 

TERl 
6 

s20 
5.20 
!L 24 
132 
146 
5.31 
J. 13 
4.95 
4.00 
4.64 
4.46 
4.36 
4.30 
4.24 
4.11 
397 
38 

379 
373 
378 
380 
3.71 
3s 
347 
L4s 
342 
333 
330 
3e 
3 16 
3 1 s  

TER2CBw 
6 (.gal) 

1.99 4310.50 
1.99 4310.47 
1.96 4310.54 
2.06 4310.60 
1.78 4310.58 
1.74 4310.53 
1.61 4310.1 
1.49 4310.09 
1.44 4309.8 
1.40 439.69 
1.30 4309.52 
1.34 4309.44 
1.30 4309.41 
1.28 4309.39 
1.22 4309.29 
1.33 4309.33 
1.38 4309.41 
1.31 4309.45 
1.37 4303.43 
1.45 4309.46 
1.48 4309.95 
1.61 4309.53 
1.64 4309.47 
1.67 4309.41 
1.81 4309.40 
1.89 uoR3 
2.03 w.63 
213 4309.73 
2.26 4309.66 
2.60 4309.76 
&06 4309.87 
322 4309.86 



5OON 400 617079.4 6291130 684.30 4168.15 

5OON 350 617127.6 629128.1 671.51 4170.73 
Soow 325 617145.7 629133.7 a 8 7  4173.59 
SOON 300 617169.6 629141.2 644.92 4176.07 

Soow 2Jo 617216.6 6291S6.9 634.14 4178.27 
stxm 225 617241.4 629163.6 626.99 4179.69 
5OON 200 617264.4 629170.8 623.05 4180.44 

5OW 150 617312.0 6291BJ.7 616.36 4181.83 
5ooN 125 6173X.4 629193.3 615.52 4182.05 
5OON 100 617m.2 6zP200.8 611.27 4182.85 
SOON 75 617385.3 629208.6 603.834184.32 
SOON 50 617408.6 629215.9 601.98 4184.78 
5OON 25 617431.2 629222.9 599.0) 41637 
JOON 0 617454.8 E29230.3 592.90 4186.69 

JOON -50 617SW.5 629263 519.204189.59 
5ooN -15 617527.3 6292!%0 578.4041119.87 
JooN -100 6 1 m . 1  62961.4 517.40 419.08 
5oow -125 617517.3 -7 576.50 419.20 
5ooN -115 617619.8 629282.0 S3.60 4194.44 
50015 -200 617642.9 629289.2 54250 4196.25 
5oow -p2J 617668.4 629297.2 529.5041%.66 
SOW +!H 617695.4 629305.6 522.90 4200.11 

Soow -300 617746.1 629321.5 S09.60 -33 
500# -32!i 617770.5 629329.1 SO4.804203.23 
5oow -33 617794.0 629337.4 499.40 4204.22 

stxm m 617102.2 629120.2 6~1.76 4169.44 

5oow m 617196,s 6 2 9 1 ~  63aa 41~1.47 

SOON in 6 i m . 7  m i 7 a 4  619.60 4181.10 

SOON -2s 6174~1.0 629237.3 sas.40 4 1 ~ 3 2  

5oow -275 6177226 629314.1 51S.00 4201.b 

9993 

U T  
6 

0.56 
0.96 

0. ss 
0.54 
0.93 
0.53 
0.52 

0.51 
0.50 
0. JO 
0.49 
0.49 
0.48 
0.47 
0.47 
0.46 
0.46 
0.45 
0.44 
0.44 

ass 

as  

a 4 3  
ae 
0.42 
a 41 
0.40 
0.44 
0.39 
0.38 

TERl 
0 

5. 21 
so8 
4.93 
5.16 
5. 11 
5.07 
4.96 
4.89 
4.76 
4.62 
4.50 
4.33 
4.25 
4.22 
4.11 
4.06 
4.00 
4.01 
396 
387 
376 
3 78 
385 
3% 
399 
1% 
4.00 
4.00 
3% 
397 

mQ3w 
0 (qal) 

2.37 4310.89 
2.24 4310.64 

2.03 4310.54 
1.90 4310.48 
1.89 4310.51 
1.79 4310.28 
1.63 4310.06 
1.49 439.77 
1.33 4309.44 
1.30 4303.37 
1.32 4309.27 
1.36 4309.19 
1.29 4309.09 
1.26 4309.04 
1.31 4309.04 
1.32 4309.10 
1.42 4309.36 
1.56 4309.52 
1.67 4309.62 
1.69 4309.5) 
1.83 4309.65 
2.08 4303.69 

2.S 4309.87 
2.63 4309.95 
303 -97 
2% 4310.00 
3.07 4309.03 
311  4309.91 

2.32 aio.61 

2.44 4303.77 



4JoN 400 617079.2 629063.3 684.75 4169.12 
45ON 375 617103.9 629071.3 680.56 4169.78 
)5(m Jso 617130.2 629079.9 670.27 4171.60 
45oN 32!i 617150.4 -4 -49 4174.22 
45ow 300 617170.6 629092.9 647.19 4176.05 
4Wl 275 617192.1 629039.9 638.90 4177.67 

4SCN 225 617239.7 6291114 627.22 4179.92 
4soW 200 617263.7 629123.2 621.624180.98 

4SON 150 617314.2 629139.6 615.84 4182.12 
4SN 125 617338.9 629147.7 613.05 4182.74 
4W 100 617362.4 629153.2 607.6 4183.78 
45W 75 617387.6 629163.4 602.47 4164.78 
45ON 50 617411.4 629171.2 5%69 4185.99 
4W 25 617436.1 629179.2 Sl6.89 4106.16 
450)( 0 617469.8 629101.0 589.00 4187.53 
Ucm -2!5 617495.1 629189.1 59265 4187.25 

4SON -75 617542.0 629204.1 592.37 4187.49 
43N -100 617S66.3 629211.9 S 6 3  4188.56 

45051 -150 617611.4 629226.4 513M 4191.05 
4WN -173 617635.4 623234.1 510.11 4191.49 
4soN +NO 617656.1 62924Q.7 951.274193.95 
45ow -225 617676.5 629247.2 547.23 4195.85 

45ow -273 617728.1 62S63.8 536.854197.4!5 
4W -Jso 617794.3 629274.7 507.03 4203.00 
45oN -315 617810.6 -6 500.79 W.03 
42Km -400 617838.2 W . 4  Xl6.054203.35 

4 5 o ~  250 61~16.0  629107.7 633.21 4 1 7 a ~  

4 m  175 617290.9 629132.0 618.63 4181.62 

45ow 50 6 i m a 8  6 2 9 1 ~ 7  s g ~ i 4 i a ~ 5 0  

m -la 6im7.7 e i a e  5111.59 4190.09 

w +so 61~100.7 -0 m.miw.~ 

9999 

LRT 
6 

0.60 
0.60 
0. s9 
0.58 
0.58 
0.51 
0.57 
0.56 
0.56 
&5!i 
0.5) 
0.5) 
0.53 
0. !52 
0.52 
0.52 
0.50 
&50 
0. 5O 
0.49 
0.48 

0.47 
0.48 

a 47 
a46 
0.46 
0.4s 
0.44 
0.43 

0.42 
0.42 

TERl 
6 

5.22 
5.18 
5.15 
5.19 
5.15 
5.17 
5.11 
5.01 
4.91 
4.73 
4.67 
4.46 
4.43 
4.37 
4.29 
4.23 
4.06 
J. 87 
3 69 
h65 
363 
366 
363 
h a  
370 
376 
302 
372 
393 
394 
392 

TEECBBRlw 
6 (qal) 

1.72 4311.36 
1.72 4311.14 

1.67 4310.79 
1.58 4310.67 
1.50 4310.50 
1.44 4310.42 
l.U 4310.31 
1.56 4310.28 
1.58 4310.16 
1.49 W.96 
1.42 4309.75 
1.41 4309.72 
1.44 4309.62 
1.43 4309.59 
1.45 4309.58 
l.M 4309.61 
1.40 4309.99 
1.61 4309.71 
1.64 4309.79 
1.70 4309.76 
1.71 4309.74 
1.75 4309.78 
1.96 4309.74 
2.04 4309.76 
222 4309.93 
226 4309.87 
2.21 -81 
257 4303.85 
290 4309.80 
256 4309.79 

1.n 4310.95 



1 

4ooN 400 617095.1 629014.0 689.1s 4168.53 
)(Km 575 617119.4 629021.7 U5.H 4169.10 
4OON Jso 617143.9 -4 676.33 4170.71 
)(Km 32S 617167.8 629037.0 665.12 4172.73 
4OON 300 617191.1 629044.3 695.61 4174.53 

273 6172lS8 6290521 M!3.80 4176.53 
)(Km 2 3  617239.6 629O!j9.6 639.79 4177.70 
4OON 225 617263.9 629067.4 633.48 4178.82 
MOM 200 617287.4 629074.7 624.38 4180.40 
4OON 175 617311.7 6290824 616.07 4181.98 
4OON 150 617335.0 629089.8 612.16 410.80 
4OON 125 61736.4 629097.2 609.954183.35 
4oOw 100 617383.1 629104.9 607.74 4183.78 
4ocm 50 617433.3 629120.9 60282 4184.99 
4OON 25 617459.2 629129.1 598.11 4185.99 
4OoN 0 617483.9 629137.0 604.00 4184.78 
4oow -25 6115136 629133.2 602.754184.95 
4oOw -50 617534.9 629140.0 m.99 4185.55 
4oow -A 617599.2 629147.9 36.03 4186.24 
4oow -100 6175822 6291S.2 299237 4187.00 
4OON -12S 617605.8 629162.8 95.01 4188.42 
4OON -150 617628.4 629170.0 S73.65 4190.65 
4 U  -175 617651.4 629177.4 565.39 4192.31 
)(Km -200 617675.9 629185.2 563.23 4192.74 

4OW -300 617766.7 62214.3 S45.09 4196.16 
MON -1125 6 1 m . 7  629222.7 535.134198.05 
4OW -350 617813.0 B . 2  S26.97 4199.23 
40011 -375 617838.8 629237.4 S23014200.46 
4oow -400 617g1.6 629244.7 529.95 4199.07 

4oow +75 6177aO -7.7 549.95 419J.3 

9999 

LRT 
6 

0.64 
0.63 
0.63 
0.62 
0.62 
0.61 
0.60 
0.60 
0.59 
0.59 
0.58 
0.51 
0.51 
0.56 
0.55 
0.55 
0.53 
0.5) 
0.53 
0.53 
0. s2 
0.52 
0.51 
am 
a 49 

a 47 

0.49 
0.48 

0.46 
0.46 

TERl  
6 

S. Q5 
4.84 
4.83 
4.88 
4.90 
4. Y 
4. 82 
4.76 
4.75 
4.73 
4.63 
4.49 
4.36 
4.12 
4.05 
3 8 8  
3 7 3  
3.65 
3.59 
3.s 
356 
3.64 
3.67 
3.60 
353 
353 
3 61 
3.63 
3.65 
34s 

TER2CBw 
6 (rgal) 

1.68 4311.46 
1.84 4311.24 
1.75 4310.96 
1.75 4310.81 
1.68 4310.69 

1.56 4310.53 
1.60 4310.42 
1.75 4310.41 
1.82 4310.30 
1.76 4310.18 
1.60 4309.99 
1.56 $309.81 
1.38 4m.62 
1.46 4309.70 
1.5) 4309.56 
1.59 4309.38 
1.63 4303.39 
1.84 4309.60 
1.m 4309.48 
1.87 4309.44 
1.88 4309.53 
1.91 4303.61 
1.89 4309.51 
2.13 4309.67 
2.16 -56 
2.16 4309.56 
221  4309.59 
2.26 4309.71 

1.63 ma= 

2.63 uo9.n 



3x4 400 617130.1 628913.2 679.20 4170.57 
35ON 375 617153.9 62B9IiB.7 673.70 4171.68 
Jsow 3SO 617178.1 628977.0 67260 4171.85 
35ON 32S 617200.9 628984.9 663.30 4173.60 
35ON 300 617226.2 628993.6 -60 4174.82 
350N 273 617248.0 629001.1 646.00 4176.82 
3x1~ m 6imi .6  629009.2 ~ 4 . 4 0  41~1.21 
350~ 6 i m . 7  623017.5 w.80 4in.49 
3~ 200 617318.4 62902~3 a w ~ i 7 a ~  
39ow 175 617341.5 629033.3 626.804179.89 
3SON 150 617362.3 m . 4  620.20 4181.51 
Json 125 617385.4 629048.4 614.90 4182.65 
35011 100 617409.0 -5 614.70 4182.73 
35ON 75 617432.6 629064.6 61240 4183.27 
35011 50 617456.1 629072.7 610.80 4183.67 
35ON 25 617179.6 629080.8 609.30 4184.02 
35011 0 617503.1 629008.9 607.804184.30 
3SON -25 617531.0 629097.0 60300 4tBa2l 
35ow -50 617564.0 629105.0 596.11 4186.13 

35015 -100 617601.0 629121.0 580.82 4189.33 
35011 -125 617624.0 629129.0 51213 4190.89 
35011 -150 617647.0 629137.0 568.93 4191.64 
35ON -175 617670.0 629145.0 S4.34 4193.67 
35ow -200 617694.0 629153.0 SS6.35 4194.25 

JJOW -75 6 i m a o  629114.0 ~ 1 . 9 1  4in.19 

+a 6 i n i a o  629ie.o 560.13 4193.64 
 son +so 6in42.0 ewao ~ ~ 0 6 4 1 9 4 . 4 ~  
35ow -as cim7.0 wnao ~47.77 4 1 s ~  
3W -so0 617790.0 629167.0 545.37 4196.26 
S W  -325 617813.0 629194.0 511.78 4S .M 
3!W -330 6170S.O 629202.0 !ES.89419&00 
SON -375 617060.0 629211.0 S32.29 41%.6!i 
Xjow -400 617lllu.O 62W9.0 !i28.00 4199.27 

9999 

0.68 525 1.39 4311.48 
0.68 4.97 1.42 4311.27 
0.67 4.72 1.63 4311.17 
0.66 4.74 1.56 4311.02 
0.66 4.63 1.68 4310.94 
0.65 4.64 1.70 43L0.88 
0.64 4 . S  1.56 4310.72 
0.64 4.39 1.68 4310.64 
0.63 4.36 1.62 4310.35 
0.62 4.36 1.65 4310.20 
0.62 4.36 1.67 4310.15 

0.60 4.15 1.50 4so3.89 
0.60 4.05 1.464309.84 
0.59 3.94 1.51 4309.85 
0.58 3.83 1.48 4309.76 
0.58 3.74 1.584309.75 

0.S 3.6S 1.61 4309.60 
0.56 3.69 1.79 4309.64 
0.95 3.70 1.904309.73 
0,s) 3.73 2034503.73 

0.53 3.76 2074309.86 
0.52 3.69 201 4309.90 
0.51 3.s l.% 4309.112 
0.50 3.50 201 4309.67 
0.49 3.53 1.95 W.68 
0.49 3.50 2.10 4309.63 
0.48 3.56 2154309.60 
0.47 3.51 221 4309.6 
0.46 3.58 2274309.66 
0.46 3.62 2.49 4309.72 

a61  4.31 1 . 6  4310.19 

0.51 3.68 1.62 4303.69 

as4 m 1.a2u09.n 



SOOH 400 617146.2 628913.2 678.65 4170.61 
3OW 375 617170.3 628923.5 674.12 4171.48 
3OON JJO 617192.1 628929.0 660.48 4174.04 
3OON 325 617216.8 626937.5 -85 4175.06 
SOON 300 617242.6 628946.5 651.01 417!5.93 
30011 275 617271.3 628956.3 6!E3 4174.93 
30011 2SO 61729.8 m . 4  649.44 4176.36 
30011 225 617319.2 628972.8 647.41 4176.72 
3OON 200 617343.2 628981.0 642.27 4177,s 
3oow 175 617367.2 628963.3 636.34 4178.72 
30015 150 617391.1 628997.5 630.60 4179.77 
3OON 12S 617413.8 629005.3 623.87 4181.09 
30011 100 617436.4 629013.8 619.73 4181.95 
SOON 75 617462.3 629022.0 613.40 4183.15 
3OON 50 617487.2 629030.6 603.66 4183.89 
3OW 2!j 617501.1 629035.4 606.334184.46 
3oow 0 617320.1 629040.7 601.604185.38 
30011 -23 617544.0 629049.0 J48.39 4186.W 
30011 -50 617567.0 62WW.O 991.58 4187.34 
30011 -75 617S2.0 629065.0 580.08 4169.40 

-100 617616.0 62W74.0 5Bf.W 4166.60 
3oow -125 617640.0 629082.0 56.67 4106.43 
Soow -150 617665.0 629091.0 519.46 4189.92 
Soow -175 617688.0 62909e.O 512635 4191.35 
3oow -200 6177W.O 6291(#.0 SM.15 4193.14 
30011 -221 617732.0 629114.0 !i5&24 4194.44 
3oow -23Q 61iTm.O 629122.0 S . 6 4  4194.63 
3oow -275 6177820 629131.0 551.33 4195.76 
3OW -300 6178&.0 629139.0 547.42 41%.78 
30011 -325 617830.0 629149.0 544.32 4197.39 
3oow -3SQ 6178520 629155.0 537.61 4198.69 
3OON -37S 617677.0 629163.0 533.51 4199.22 
3ooN -4M 617-0 629170.0 521.20 4201.99 

9999 

0.72 5.07 1,64 4311.53 
0.71 4.92 1.72 4311.43 
0.71 $06 1.75 4311.48 
0.70 4.91 1.67 4311.33 
0.69 4.78 1,W 4311.25 
0.69 4.71 1,66 4310.9) 
0.68 4.46 1.54 4310.79 
0.67 4.22 1.64 4310.59 
0.67 4.15 1.60 4310.28 
0.66 4.11 1.62 4310.27 
0.65 4.06 1.64 4310.16 
0.65 4.0) 1.63 4310.13 
0.64 3.97 1.57 4310.03 
0.63 3.94 1.574309.94 
0.63 3.87 1.624309.93 
0.62 3.B 1.72 4309.91 
0.62 3.83 1.684309.84 
0.61 3.76 1.76 4309.92 
0.60 3.76 1.94 4310.00 

0.3 3.63 1.994309.99 
0.58 3.3 1.994309.97 
0.51 3.97 1.97 4310.03 
0 .J  3.52 1.95 4310.02 
0.56 3.47 1.92 4310.09 
0.S 3.46 1.90 4310.15 
0.s) 3.39 1.93 4310.18 
0.53 3.38 1.90 4310.04 
0.52 3.32 1.79 4310.09 
0.52 3.31 1.67 4310.16 
0.51 3.34 1.95 4310.24 
0.50 3.33 2.134310.12 
0.49 3.41 2.07 4310.07 

0.60 3.73 2.204310.04 



i 

25oN 400 6171W.O 628866.0 677.10 4171.27 

350 617202.0 628883.0 672.644172.29 
25ON 325 617226.0 628891.0 669.61 4172.96 
25ow 300 617249.0 628898.0 664.47 4173.94 
2W 275 617273.0 628906.0 659.64 4174.91 
23N 2% 617297.0 628913.0 660.01 4174.86 
25ow 225 617321.0 628921.0 656.38 4175.49 
2XN i?W 617345.0 628926.0 6S2.254176.28 
25ow 175 617368.0 626936.0 647.E4177.28 

2!3N 125 617418.0 628952.0 639.66 4178.47 
250)( 100 617442.0 628Xi9.0 629.52 4180.36 
23N 75 617466.0 628967.0 626.49 4181.00 
25oN 50 617490.0 628976.0 623.76 4181.41 
25oN 25 61TJ13.0 h28982.0 611.33 4183.46 
#ow 0 617538.9 628990.0 602.404185.16 
25oN -25 61756fL9 629000.3 598.45 4 1 6 %  
2!UN -50 617593.7 -2 602.094185146 
2XU -75 617617.4 629016.1 601.72 4185.56 
25ow -100 617641.2 629023.0 996.76 4186.99 
2SCU -125 617664.9 629030.9 592.00 4187.42 

2SN -175 617711.4 -7 !V6.27 41W.48 
2SN -200 617734.2 629053.6 S66.01 41W.10 
25ON -225 61T157.0 629lXO.S 56a14 4194.06 
2!W -250 617779.7 -7.4 SSl.58 4195.37 
2XU -275 617803.5 629075.3 547.42 4196.39 
ZWm -300 617fJ29.2 629W3.2 542.554197.33 
25Qw -325 617853.0 -1.1 536.59 41%,54 

25ON -375 617900.6 629105.9 !l33.26 4199.16 

mm m 61717ao weno 674.17 4171.96 

m 150 617m.o m3.0 643.49 4177.89 

rn -150 617687.7 m . 8  s~3.a 4im.o) 

rn -m 61711~1.7 629099.0 m.53 4 1 ~ s  

25015 -400 c i m . 3  mii3.e ~1.204199.40 
9999 

WT 
6 

0.75 
0.74 
0.74 
0.73 
0.73 
a72  
0.72 
0.71 

0.70 
0.69 
0.69 
0.68 
0.68 
0.67 
0.66 
0.66 
0.66 
0.65 
0.64 
a 6 4  

a63 
0.62 
0.62 
0. €2 
0.61 
0.60 
0.59 
0.59 
0. SB 
0 . 3  
0.57 

a 71 

a 6 3  

TERl 
6 

5.18 
4.97 
4.79 
4.60 
4.51 
4.42 
4.23 
4.13 
4.09 
4.00 
&W 
3.84 
3.87 
3.80 
3.71 
A80 
3.81 
3.73 
3.56 
3.46 
3.44 
3.41 
3.44 
3.45 
3.48 
3.54 
3.56 
3.5) 
3.52 
3.53 
3.48 
342 
&37 

TELCBW 
6 (rgal) 

1.40 4311.78 
1.38 4311.66 
1.38 4311.51 
1.40 4311.41 
1.41 4311.29 
1.43 4311.23 
1.53 4311.16 
1.97 4311.01 
1.58 4310.92 
1.56 4310.81 
1.64 4310.71 
1.77 4310.59 
1.65 4310.38 
1.65 4310.36 
1.70 4310.19 
1.84 4310.01 
1.91 4310.03 
201  4310.08 
1.93 4310.03 

2.22 4310.27 

2.18 4310.09 
2 15 4310.06 
2 12 4310.05 
2.11 4310.12 
2 15 4310,19 
201  4310,20 
200 4310.16 
200 4310.18 
2.06 4310.21 
2.22 4310.27 
2.48 4310.31 

214 4310.16 

2.21 uiaii 

3 



2OON 400 617172.4 628621.3 679.00 4170.99 
2OON 37!i 617195.6 628828.4 674.97 4171.90 
2OM 3 3  617216.7 628636.4 671.64 4172.62 
2OON 325 617244.9 628644.5 667.91 4173.44 
2o(m 300 617268.1 628851.6 W.57 4173.97 
2OON 275 617292.3 628859.7 663.74 4174.34 
2OON 250 617317.5 628867.7 662.71 4174.66 
2W 225 617340.7 626874.6 659.064175.21 
2OON 200 617365.9 626682.9 654.15 4176.25 
2OON 175 617396.1 628890.9 649.02 4177.22 
2oow 150 61741Z2 626899.1 644.69 4176.00 

2OON 100 617464.6 628914.2 641.52 4178.41 
2OON A 617487.8 628922.2 630.79 4180.55 
2OON 50 617Jl2.0 628930.3 615.76 4163.21 
2o(m 25 617546.2 628940.4 62273 4161.91 
2W 0 617532.6 626942.2 624.60 4161.13 
i?oo11 -25 617576.0 628950.0 621.55 4161.87 
2MU -50 617591.2 m . 1  614.12 4183.06 
2W -75 617624.5 -2 604.68 4164.96 
2W -100 617648.7 628973.3 S93.85 4167.13 
2W -125 6176750 626981.4 S85.41 4188.73 
2W -150 617696.2 628968.6 576.48 4190.43 
2OON -175 617722.5 6289%.6 567.244191.97 
2WN -200 617746.7 629003.7 564.11 4192.79 
2oow -225 617770.0 629011.9 56817 4193.96 

2W -275 617817.6 -1 546.71 4196.56 

2W -325 617665.1 629042.2 540.74 4197.96 
2OON -350 617666.3 629049.4 m.50 4198.99 
2oow -375 617914.6 m . 5  534.07 4199.30 
20011 -400 617939.6 h2906f.6 533.33 4199.47 
2W -42!J 617961.0 629072.0 m.70 4199.21 

1 2 ~  617~0.4 628907.1 644.76 4177.89 

2oow -250 6 i m . 2  629oia.g m . ~ 4 i s ~  

am -so0 617~x1.~ ~ 3 4 . 2  s u n  4197.32 

9999 

LIlT 
6 

0. 77 
0.78 
0.78 
0.77 

0.76 
0.75 
0.75 
0.74 
0.73 
0.73 
0.72 
0.72 
0.71 
0.71 
0.70 
0.70 
0.69 
0.69 
0.68 
0.66 
0.67 
0.67 
0.66 
0.65 
0.65 
0.64 
0.64 
0.63 
0.63 
0.62 
0.62 
0.61 
0.60 

0. n 

TER 1 
6 

5.07 
4.91 
4.76 
4.60 
4.45 
4.30 
4.14 
4.05 
3.96 
b 93 
3.66 
372 
3.65 
3.70 
3.71 
3.s 
J.49 
b43 
3.47 
346 
3.51 
bs3 
357 
3 61 
356 
b56 
3.99 
bs6 
3.52 
348  
348 
b42 
3,s 
3.29 

TER2CEw 
6 (rgal) 

1.46 4311.67 
1.40 4311.76 
1.36 4311.63 
1.33 4311.52 
1.39 4311.50 
1.38 4311.34 
1.24 4311.29 
1.54 4311.19 
1.40 4311.04 
1.39 4310.93 
1.43 4310.63 
1.65 4310.60 
1.80 4310.73 
1.70 4310.74 
1.99 4310.70 
1,9d 4310.62 
2.33 4310.51 
2.24 4310.49 
2.54 4310.45 
2.40 4310.50 
2.38 4310.51 
2.35 4310.43 
2.39 4310.4 
266  4310.48 
2.50 4310.46 

2.30 4310.46 
2.31 4310.48 
2.04 4310.46 
1.98 4310.43 

2.03 4310.42 
2.24 4310.56 
2.67 4310.95 

2.43 4310.43 

2.04 4310.46 



15011 400 617183.2 62874Z8 682.65 4170.17 
1XN 375 617207.1 628354.6 678.13 4171.13 
19011 Jso 617231.0 628763.5 674.32 4171.94 
15011 300 617278.0 628780.9 667.49 4173.49 
150N 273 617301.2 628789.5 664.67 4174.09 
15W 250 617324.2 628798.0 662.33 4174.S 
15011 225 617347.6 628806.7 660.74 4174.87 
1sOW 200 617371.8 628615.6 658.43 4175.34 
lsoN 175 617395.1 628824.3 m41 4176.29 

13N 125 617441.9 628841.6 MS68 4177.75 
lJoN 100 617465.6 628850.4 643.27 4178.14 
1JoN 75 617488.1 628058.7 636.65 4179.27 
lsoN SO 617514.9 62W4.7 620.54 4180.05 
1JoN 25 617541.4 628878.5 631.62 4180.20 

l3N -25 617587.0 6288%.0 636.32 4179.39 
15OW -3 617609.2 628904.4 629.88 4180.56 
1" -A 617631.5 6289127 622.45 4181.1 
1SON -100 6176!53.7 628921.1 614.31 4183.37 
lsoll -125 617676.0 628929.4 607.06 4184.67 
15ow -150 6176%.2 628937.7 595.3) 4187.03 
1SOU -175 617721.5 628947.1 SB6.51 4188.73 
1" -2M 617744.7 6289S.5 577.17 4190.43 

1SCm -i?so 617790.2 628973.2 Sn.904194.35 
lsoW -27S 6178116 628381.6 %9.% 4136.10 
15ow -300 617837.8 628990.9 543,834197.42 
1SCm -325 617662.1 629000.2 540.794197.99 
lW -350 6178K.3 629009.6 540.16 4198.14 
15ow -375 617910.6 629018.9 533.82 4199.51 
19011 -400 617936.8 629028.3 533.694199.J 
l!W -425 617956.0 6290320 !i33.354199.53 

iw 150 617418.1 628832.8 weo 4177.23 

i s o ~  o 6 i m . 2  tsxw.9 m.10 4178.9) 

isow +a 6inu.o -8 567.6341923 

9999 

LRT 
6 

0.85 
0.04 
0. 84 
0. 82 
0.82 
0.81 
0.00 
0.80 
0.79 
0.78 
0.78 

0.76 
0.76 
0.75 
0.74 
0.74 
0.73 
0.73 
0.72 
0.71 
0.71 
0.70 
0.70 
0.69 
0.68 
0.66 
0.67 
0.67 
0.66 
0.65 
0.65 
0.64 

0. n 

TERl 
6 

$02 
4.93 
4.77 
4.50 
4.37 
4.24 
4.11 
3.99 
194 
3.84 
3.80 
3.71 
3.70 
3.69 
b52 
3.35 
3.28 
3.27 
3.28 
3.29 
3.30 
1 3 6  
3 e 3 9  
1 4 3  
3 49 
3.50 
1% 
1% 
3.5) 
1 4 6  
348 
3.39 
b33 

TERCBW 
6 ( q a l )  

1.56 4311.90 
1.58 4311.87 
1.51 4311.70 
1.45 4311.55 
1.45 4311.47 
1.37 4311.25 
1.42 4311.17 
1.48 4311.12 
1.42 4310.% 
1.40 4310.84 
1.45 4310.78 
1.56 4310.71 

1.84 4310.73 
1.94 4310.65 
2.18 4310.73 
2. 18 4310.76 
2.34 4310.79 
2.35 4310.76 
2.50 4310.72 
2.51 4310.61 
2.47 4310.67 
237 4310.95 
2.40 4310.49 
238 4310.56 

2.12 4310.61 
2.02 4310.62 
205 4310.63 
2.10 4310.61 
2.03 4310.67 
2.07 4310.6s 
2.20 4310.63 

1.n 4310.73 

2.32 4310.99 



looN 400 617200.5 62W9.1 687.70 4169.18 
looN 375 617223.4 628707.6 679.10 417’0.98 
loo)( 350 61724S8 628715.9 674.10 4172.06 
10011 32!l 617269.7 628724.7 670.00 4173.00 
100N so0 617293.1 628733.4 667.404173.65 
1oOw 275 617316.2 628741.9 665.20 4174.06 
1ooW 250 617340.2 628750.8 662.60 4174.67 
1oOW 22S 617363.3 628759.4 659.404175.28 
10011 200 611386.6 628768.0 6!57.00417!5.80 
10011 175 617410.6 a m 9  654.50 417~23 
im 150 617~4.5 6287m.7 ~9 .404 in . z  
ioow ia 6 1 7 4 ~ ~ 8  628m.7 645.40 4177.9 

iw 50 6 i m . 7  m w . 9  64160 41~1.89 
toon 2s 6 i m . i  ew1.s ~ 6 . 8 0  4in.w 
10011 o 6 imi .5  6 2 ~ 0 . 2  w.00 4in.90 

looN 100 617462.4 628803.5 642.20417bSB 
lOON 75 617508.7 6288132 63.904179.75 

10011 +!5 617617.8 628862.8 635.72 4179.51 
lOON -50 617641.6 628870.4 628.64 4180.95 
100N -75 6176853 628887.1 621.76 4182.W 
10011 -100 617707.1 628894.8 613.W 4163.73 
10011 -18 61772L8 628901.4 602.20 41M.78 

1W -175 617774.4 628318.8 586.25 4100.83 
10011 -ES 617818.9 h289JS.1 569.79 4192.M 
loCm -250 617M1.6 628942.8 a 2 1  4194.29 
10011 -275 617864.4 628951.4 S49.33 4196.09 

1ooW -32S 617909.9 628967.8 54257 4197.25 
looW -3S 617934.7 €28976.4 535.5941%.84 

lodw -400 617981.2 6289928 527.64 4200.78 
loo)( -4ZJ 618000.0 6289%.0 527.264200.79 
lOOW 618019.0 629003.0 523.28 4201.43 

low -150 6 i n ~  mio. i ~ 2 . 6 3  4187.60 

10011 -300 617897.2 628959.1 550.35 4196.03 

1oOW -375 617%7.4 628965.1 S28.624200.33 

9339 

LIlT 
6 

0.89 
0.88 
0.88 

0.86 
0.86 
0.m 
0. a4 
0.83 
0.83 
0.82 
0.81 
0.81 
0.80 
0.79 
0.78 
0.78 
0.78 

0.76 

0.75 

a 87 

an 
an 
o. 74 
a 74 
0.72 
ax  
a 71 

0.70 

0.69 

0.71 

0.69 

0.68 
0.67 
0.67 

TERl 
6 

4.91 
4.88 

4.64 
4.49 
4.35 
4.23 
4.13 
4.02 
392 
386 
379 
3.70 
358  
344 
333  
327 
323 
322 
3 1 s  
3.17 
323 
326 
325 
3 31 
340 
34s 
333 
339 
342 
3.41 
335  
3s 
335 

4. n 

TERCBW 
6 (.gal) 

1-69 4311.94 
1.61 4311.93 
1.51 4311.81 
1.43 4311.73 
1.15 4311.73 
1.38 4311.50 
1.36 4311.44 
1.34 4311.30 
1.36 4311.24 
1.38 4311.10 
1.38 4311.02 
1.40 4310.93 
1.48 4310.81 
1.68 4310.89 
1.78 4310.89 
202 4310.92 
2.24 4311.06 
2.41 4311.04 
251 4311.13 
287  4311.16 
286 4311.11 
278  4310.99 
2.70 4310.85 

2 5 1  4310.64 
247  4310.64 
230 4310.60 
222 431o.JI1 
2 48 4310.S 
2.27 4310.57 
220 4310.60 
2.02 4310.62 
2.20 4310.83 
236 4311.74 

267  uiaw 



Jow )oo 617216.8 6200.0 689.74 4168.78 
SON 375 617239.9 628649.4 681.51 4170.40 
SON J50 617264.3 620659.4 674.00 4171.99 
5t” 325 617288.8 W669.4 670.32 4172.84 
SON 300 617312.5 620679.1 667,s 4173.50 
5ON 273 6173S.2 6#1688.8 664.18 4174.23 
SON 617X59.O 62S98.1 661.31 4174.83 
JON 223 6173829 628707.8 656.64 4175.43 
5ow 200 617407.4 626717.8 6!E% 4175.92 

SON 150 617457.1 628738.0 648.12 4177.51 

5ow 100 617505.8 628758.0 644.08 4178.32 

JON in 617432.6 m a . 1  652.49 4176.~1 

5 0 ~  ia 617~1.1 628748.7 646.95 41~1.78 

xu 6 i m . 7  fi28767.7 647.40 4in.73 
sow 50 6 i m s  628777.4 ~ ~ 0 . ~ ~ 4 i n . o i  
5ON 25 617577.3 628787.2 W.% 4176.40 
SON 0 617600.4 628196.6 -30 4176.39 
JON -2S 617621.1 -6 642.72 4176.27 
SON -50 617644.4 626816.1 631.58 4180.40 
SON -75 617670.9 628827.9 628.44 4180.76 
5ow -100 617609.6 620036.2 618.02 4162.74 
SON -125 617708.7 628944.9 607.3 4184.1 
JON -150 617732.9 628888 591i.94 4186.93 
SON -173 617156.9 628S6.6 589.90 4188.16 
SON -W 617781.7 620677.6 300.46 4189.96 
SON 617Kl6.1 62MM.2 V4.5, 4191.22 
!!ON -250 617827.6 628090.2 367.20 4192.67 
SON -275 617651.6 628909.0 563.16 4193.41 
Sow -300 617876.3 628920.1 !i59.72 4193.93 
XU -325 617876.8 628929.3 zRw).8B 4195.70 
SCU -350 617917.1 620930.4 539.66 4197.90 
5W -375 617939.7 620946.6 551.22 4199.49 
SON -)o cimi.4 620950.2 z1.m 4201.37 

9999 

U T  
6 

0.93 
0.92 
0.91 
0.91 
0.90 
0.90 
0.89 
0.87 
0.87 
0. a6 
0. BJ 
0.85 
0.84 
0.83 
0.83 
0.82 
0.81 
0.80 
0.80 
0.79 
0.78 
0.77 

0.76 

0.74 

0.73 
om72 
0.71 
0.70 
0.70 
0.67 

0. n 
an 
an 

TERl 
6 

4.a 
4.81 
4. A 
4.61 
4.47 
4.34 
4.23 
4.12 
4.01 
3.91 
3. Bs 
b73 
3.65 
b50 
3.36 
3.2s 
3.18 
3.20 
3.24 

3.23 
3.28 
332 
3.32 
3.55 
&ST 
3.37 
3.33 
3.30 
3.35 
3.6 
3.51 
3.3 

3. ia 

TERCBW 
6 (qal) 

1.79 4312.01 
1.74 4311.93 
1.64 4311.87 
1.60 4311.82 
1.50 4311.64 
1.41 4311.53 
1.37 4311.40 
1.33 4311.31 
1.34 4311.16 
1.35 4311.04 
1.38 4311.07 
1.37 4310.99 
1.49 4310.99 
1.54 4310.94 
1.83 4311.01 
2.19 4311.10 
2.5) 4311.23 
2.38 4311.08 
2.37 4311.04 
265 4311.00 
266 431om98 
243 4310.91 
242 431o.Bs 
2.47 4310.74 
253 4310.79 
2.44 4310.76 
2.38 4310.71 
2.46 43l0.70 
2.64 4310.68 
2.53 4310.65 
242 4310.62 
2.51 4310.70 
242 4310.73 



L I E  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

m m  U T l l E L N O B s  
(long) (lat) (d 6 

0 0.0 0.0 0.00 0.00 
3 3  617286.7 628599.6 674.10 4172.11 
325 617312.1 6 2 W O . O  670.81 4172.82 
so0 6173S.6 m . 6  668.73 4173.31 
275 617351.9 626630.6 664.94 4174.15 
250 617382.3 628641.5 663.16 4174.53 
225 617405.6 62M.O 660.07 4175.16 
200 617429.8 628662.8 6!j6.59 4175.92 
LA 617453.3 626673.3 653.80 4116.54 
150 617479.2 626684.9 650.42 4177.24 

100 617527.2 628706.4 649,054177.62 
50 617S73.4 628727.1 6S3.88 4176.66 
25 617997.1 628737.7 655.79 4176.11 
0 617620.2 626746.1 660.50 4174.68 

-50 617665.3 628766.4 633.01 4180.06 
-A 617688.3 628776.7 -02 4182.21 

-125 611733.1 628797.0 604.32 4185.51 
-150 61'1753.9 -4 995.43 4187.3 
-175 61l777.0 628836.9 589.53 4180.50 
-2M 617799.0 W826.8 585.13 4189.34 

-2!M 617813.8 6288157.1 511.04 4192.19 
+75 617865.4 626656.7 568.14 4192.69 
-300 617883.6 -7.7 56214 4193.81 
-325 617910.Z 626676.9 83.15 4195.51 
-350 617930.7 628006.2 511.25 4197.71 

ia 617503.3 ams.7  ~8.33 4177.77 

-25 617~s.2 620757.4 646.31 4 1 ~ 1 . 3 ~  

-100 6ini i . i  e m . 1  612.12 4184.09 

-m 617819.6 6mx.i sa53 4190.63 

9999 

U T  
6 

0.00 
0.97 
0.96 

0.94 
0.93 

as 

a93 
as  
0.91 
0.90 
0.89 
0. BB 
0.87 
0.66 
0.85 
0. I34 
0.84 
0.83 
0.82 
0.81 

0.80 
oe79 
an 

a80  

an 
ax 
a 76 
an 

TERl 
6 

0.00 
4.68 
4.5) 
4.39 
4.29 
4.15 
4.05 
3% 

3.78 
3 69 
3.57 
3.32 
3.21 
3.10 
3.15 
J. 21 
3.25 
3.28 
3.29 
333 
332 
3.29 
3 31 
3.32 
3.20 
3.28 
3.34 
3.44 

3. a7 

TER2 CB 6RIW 
6 (rgal) 

0.00 0.00 
1.H 431201 
1.53 4311.80 
1.49 4311.67 
1.40 4311.58 
1.38 4311.44 
1.34 4311.32 
1.34 4311.29 
1.3s 4311.28 
1.33 4311.29 
1.40 4311.28 
1.44 4311.17 
1.81 4311.28 
221  4311.39 
206 4311.40 
2 8 1  4311.32 
2.61 4311.24 
2.66 4311.30 
2.52 4311.12 
2.51 4311.05 
237 4310.97 
240 4310.96 
244 4310.95 
238 4310.90 
229 $310.81 
233 4310.83 
a39 4310.80 
2 $5 4310.87 
2% 43io.w 



50s 350 617309.4 62fE53.4 671.60 4172.44 
50s 325 617333.0 Ke564.0 668.79 4173.43 
50s 300 617355.7 620574.2 667.97 4173.68 
505 273 617378.4 620334.4 664.96 4174.32 
505 250 617401.0 620594.5 662.34 4174.97 
905 225 617423.6 62f.KO4.6 699.534175.59 
50s 200 617446.2 628614.7 656.91 4176.22 
509 175 617469.7 62625.3 6S4.30 4176.86 
50s 150 617492.2 628635.4 w.38 4in.34 
50s ia 6inis.g a w . 0  650.51 4171.66 
50s 100 617540.5 628657.0 649.25 4178.02 
50s 75 617565.7 62IK68.3 652.24 4177.39 
50s 50 617589.2 620678.8 655.22 4176.62 
50s 25 617612.8 628689.4 658.11 4176.79 
50s 0 617640.9 628701.9 656.40 417!5.82 
5OS -25 617664.7 628712.6 649.50 4176.03 

505 -75 617700.1 628728.4 625.89 4181.42 
505 50 617680.7 628719.8 m.00 4i7agi 

50s -100 cini9.2 mm.0 6 1 ~ 3 9  4ia .e  
505 -12s 6in42.3 628747.3 USA 4185.44 

505 617811.0 ean8.i 581.67 4189.61 

509 -1% 617765.6 628750.8 597.18 4187.09 
50s -175 617780.2 628767.9 S90.08 4188.46 

505 -225 617835.4 628789.1 a 4 7  4189.78 

5O5 -27S 617878.5 62HW.3 S60.06411#.9 
509 -300 617902.6 -19.2 m 7 6  4194,56 
505 -32S 617924.1 620020.8 4196.07 
50s -30 617948.2 628039.6 W.35 4197.47 

305 B 61711581 (i28799.2 W9.37 4190.S 

9993 

LclT 
6 

1.00 
1.00 
0.99 
0.98 
0.97 
0.96 
0.96 
0.95 
0.94 
0.93 
0. w 
0.91 
0.90 

0.89 
0.88 
0.87 
0.87 
0.86 

0.8) 
0.83 
0.83 
0.02 
0.81 
0.80 
0.79 

0.78 

0. m 

aes 

an 

lERl 
6 

4.66 
4.52 
4. J5 
4.24 
4.14 
4.0) 
3.% 
3.06 
3.76 
3.67 
3.57 
3.46 
3.30 
3.22 
3.12 
3.24 
3.22 
3.24 
3.27 
330 
332 
333 
332 
32!5 
322 
329 
334 
338 
3.41 

TER2cEw 
6 ( q a l )  

1.78 4311.96 
1.43 4311.96 
1.43 4311.04 
1.33 4311.67 
1.24 4311.61 
1.20 4311.51 
1.13 4311.47 
1.07 4311.44 
1.03 4311.39 
1.14 4311.37 
1.16 4311.38 
1.29 4311.34 
1.45 4311.36 
1.77 4311.5) 
2.59 43ll.S 
280 4311.51 
2.68 4311.37 
269  4311.33 
247  4311.27 
247  4311.26 
248 4311.20 
2.44 4311.13 
2.32 4311.12 
2.44 4311.6 
249  4311.03 

2.43 4311.04 
217  4311.W 
253 4311.07 

2.41 uiam 



100s 
100s 
100s 
100s 
100s 
100s 
100s 
100s 
100s 
100s 
100s 
100s 
100s 
100s 
looEi 
100s 
100s 
100s 
100s 
100s 
1005 
1005 
100s 
100s 
1009 
100s 

350 617325.0 628528.8 668.10 4173.27 
325 617349.0 m . 9  664.40 4174.20 
300 617372.4 628544.7 €63.50 4174.47 
275 617397.5 -2 662.30 4174.60 
250 617430.6 628562.0 659.90 4175.17 
221 617444.6 628571.1 657.20 4175.87 
200 617467.8 628519.9 -00 4176.36 
175 617491.1 6285887 6!52.00 4176.e 

100 617564.2 620616.3 650.504177.37 

50 617612.8 62S34.0 652.80 4176.94 
25 617637.0 628643.9 653.9 4176.57 
0 617660.3 628652.7 6S2.30 4176.70 

-2S 617682.5 628661.1 643.68 4178.19 

-75 617724.3 620676.9 619.05 4182.64 
-100 617747.7 -6 609.63 4184.64 
425 617771.8 628694.9 604.31 4185.66 
-150 617795.5 628703.9 597.2041&.98 

-200 617841.3 628721.2 381.67 4190.0) 
-22S 617066.7 628730.8 579.75 4190.31 
-250 617890.3 628739.0 S69.03 4192.21 
-275 6l791SO 628749.1 562.52 4193.39 
-300 617939.5 6287!i0.4 SS4.504195.11 

12s 6 i m . 9  626607.1 650.30 4 i n . u  

7s i i i m . 5  62-5 m.ao4in.34 

-so 6in02.0 628668.5 ai.464ieo.a 

-17s ci7ai7.6 628712.2 387.38 4ia9.02 

9999 

0.98 4.66 1.76 4312.00 
0.97 4.56 1.59 4312.00 
0.97 4.38 1.54 4311.87 
0.96 4.23 1.53 4311.68 
O.% 4.26 1.52 4311.67 
0.96 4.02 1.45 4311.57 
0.95 3.92 1.46 4311.53 
0.95 3.63 1.44 4311.47 
0.94 3.63 1.49 4311.41 
0.94 3.52 1.53 4311.31 
0.94 3.41 1.64 4311.34 
0.93 3.30 1.79 4311.37 
0.93 3.21 2.10 4311.43 
0.92 3.15 2.41 4311.49 
0.92 3.20 258 4311.50 
0.92 3.24 250 4311.49 
0.92 3.29 2.69 4311.30 
0.91 3.31 250 4311.a 
0.91 3.29 246 4311.19 
0.91 3.29 2.51 4311.16 
0.90 3.29 2.39 4311.24 

0.90 3.30 2.64 4311.17 
0.89 3.36 2.68 4311.00 

0.89 3.40 266 4311.12 

0.90 3.33 2% 4311.21 

am 3.36 2.61 4311.09 



1506 J50 617343.0 628479.0 661.3 4174.47 
lsoS 325 617366.0 628488.0 659.654175.03 
1505 300 617390.0 628497.0 657.84 4175.49 
1505 275 617414.0 -0 656.64 4175.62 
150s 250 617439.0 628515.0 m 2 4  4176.18 
150s 22S 617463.0 -0 653.23 4176.69 
1SOS 200 617466.0 62fE33.0 651.63 4177.16 
1505 175 617510.0 62032.0 650,634177.38 
150s 150 617533.0 628551.0 6W.42 4177.51 

150s 100 6173190.0 628569.0 651.21 4177.35 
1505 75 617603.0 628578.0 651.91 4177.22 

150s 25 617650.0 628J9J.O 651.60 4177.15 
150s 0 617678.0 628606.0 647.90 4177.76 

1sOS 50 617727.7 628629.4 629.24 4181.23 
lsoEi -A 61T750.4 628638.1 623.25 418221 
lSOS -100 617774.2 -9 613.97 4183.% 
1505 -125 617796.9 628655.7 610.69 4184.64 
150s -150 617822,7 62W5.4 603,9041699 
1505 -173 617845.5 620673.2 S93.62 4187.36 
1509 -200 617467.2 62W.O S63.034189.S 
150s -250 617911.7 628697.6 560.60 4193.57 
150s +XI 617934.6 628706.3 !B0.404195.48 
150s -300 617%0.3 628716.1 %3.#)41%.94 

150s i s  6 i m . o  62es60.0 650.724177.46 

1506 JO 617627.0 62ese6.0 650.11 41~1.5~ 

1% -2s 6inw.e 620121.2 a ! ~ ~ 4 1 8 0 . 0 2  

9999 

WT 
6 

1.00 
1.00 
1.00 
1.00 
0.99 
0.99 
0.99 
0.99 
0.98 

0.90 
0.97 
0.97 
0.97 
0. % 
0.96 
0.96 
0.95 
0.95 
0.95 
0.94 

0.94 
0.93 

0.93 

0.98 

a94 

0.93 

TERl 
6 

4.67 
4.61 
4.46 
4.31 
4* 17 
4.06 
30% 
3.84 
3.73 
3.61 
3.51 
3.43 
3.34 
3.24 
3.19 
3.22 
3.21 
3.20 
3.22 
3.17 
3.20 
3.22 
3.26 
3.43 
3.4s 
3.46 

TERCBW 
6 (qal)  

1.95 4312.18 
1.70 4312.10 
1.61 4311.96 
1 . s  4311.83 
1.46 4311.67 
1.40 4311.61 
1.34 4311.62 
1.32 4311.51 
1.31 4311.47 
1.32 4311.37 
1.39 4311.32 
1.52 4311.30 
1.59 4311.31 
1.88 4311.41 
2.07 4311.42 
2.21 4311.41 
2.36 4311.53 
253 4311.48 
2.47 4311.36 
2.42 4311.31 
2.72 4311.24 
2.74 4311.22 
2.77 4311.21 
2.1 4311.16 
3.05 4311.18 
J.00 43l1.21 



200s 350 617382.1 628398.3 663.50 4174.16 
200s 325 6174M.9 628409.3 -91 417523 
200s 300 617427.7 628420.4 654.72 4176.14 
200s 61743.4 €28431.4 651.12 4177.02 
200s m 617473.1 w . 4  ~ 9 . 0 ~  4177.4s 
2005 m 6174955 62~53.3 647.54 4177.8s 
2005 m 61~19.3 w w . 8  ~6 .s  4178.07 
200s in r,im.o w m . 9  ~8.2~4177.30  
200s 150 6 i m . s  e w . 8  ~9.36 4177.78 
i!W 125 617581i.9 628497.7 649.87 4177.75 
2005 75 617633.7 628520.4 648.984177.79 
200s 50 617656.2 628531.4 648.99 4177.86 
200s 617678.7 6213342.3 w.70 4177.82 
200s o 61~700.4 em.9 647.60 4in.m 

200s -50 617747.7 ms75.5 ~0 .14  4179.03 
200s -25 617723.6 h285M.O 644.87 4178.15 

2O05 -75 617770.4 620586.4 632.61 4180.37 
200s -100 61T191.5 6285%.5 626.18 4181.9 
2OOS -125 617814.4 628607.4 617.B 4183.11 

2005 -175 617HS.8 628627.2 60200 416.04 
2WS -200 617877.0 628651.4 593.47 4187.30 
2005 -22S 617-4 -6 31.44 4189.48 
2O0s -2!50 617916.1 628656.1 510.01 4191.67 
2O05 -27!l 617941.9 628668.4 S1.28 4193.16 
200s -300 617960.6 628677.4 S7.R 419580 

2005 -150 617837.6 wias 6 1 2 s  4183.04 

9999 

LIIT 
6 

1.13 
1.12 
1.11 
1.10 
1.09 
1.00 
1.07 
1.07 
1.06 
1. a5 
1.03 
1.02 
1.01 
1.00 
1.00 
0099 
0.96 
0.97 
0. % 
00% 
0.95 
0.94 
0.93 
0.92 
0.91 
0.91 

TERl 
6 

4.51 
4.49 
4.41 
4.32 
4.21 
4.03 
3.96 
3.82 
3.69 
3.48 
3.40 
3.32 
3. 21 
3.18 
3.14 
3. 11 
3.11 
3. 11 
3l2 
3.10 
3.15 
3.18 
32a 
3.36 
3.46 
3.48 

TEU? CB 6W 
6 (.gal) 

1.90 4312.27 
1.67 4312.12 
1.s) 4311.99 
1.48 431201 
1.35 4311.73 
1.20 4311.66 
1.24 4311.61 
1.24 4311.56 
1.24 4311.51 
1.32 4311.43 
1.45 4311.32 
1.56 4311.33 
1.70 4311.34 
1.96 4311.30 
2.29 4311.42 
2.46 4311.50 
2.53 4311.43 
2.64 4311.41 
266 4311.34 
292 4311.30 
290 43ll.S 
2.98 4311.19 
303 4311.17 
3.08 4311.15 
3.24 4311.18 
3.34 4311.23 



I 

2SO!j 350 617405.6 620349.7 662.10 4174.47 
2!3OS 325 617429.5 628361.3 657.39 417S.S 
2505 300 6174526 620372.5 W99 4176.33 

250s 2!H 617498.2 620394.7 647.17 4177.87 
2% 22s 617520.8 628405.6 644.97 4178.35 

m m 6 1 7 4 7 ~ ~  e a w . 8  650.18 4177.13 

2505 200 6 i m . 2  ~ ~ 1 7 . 0  M).% 4178.4s 
#os 175 6 1 x 6  e w . 9  ~ 5 . ~ 4 1 7 8 . ~  
2505 150 6179B9.1 628430.8 647.64 4178.10 
2505 125 617611.6 628449.7 646.9) 4178.26 
25O5 100 617634.0 628460.6 647.13 4178.23 
2Jo5 75 617656.5 620471.5 646.72 4170.23 
2505 50 617679.0 6284825 647.02 4177.93 
250s 25 617701.5 620493.4 647.51 4177.96 

250s -25 617756.7 w . 2  644.13 4178.47 
2505 -50 617778.8 m . 7  639.56 4179.35 
2505 -75 617802s W 9 . 0  633.09 4180.45 
2W -100 617822.1 628558.2 624.92 4162.04 
2SOS -125 617843.1 -2 617.56 4183.Js 
2508 -150 617W.2 628579.2 609.88 4184.73 
2505 -175 6178M.B 62899.9 999.90 4186.46 

-200 617900.1 628599.2 990.03 4187.99 
2505 a 617927.6 628608.4 576.76 4190.29 
a +SO 6 1 m 6  628616.9 S64.394192.5 

-273 617%3.2 628625.4 552.024194.79 
mW -300 617961.5 -4 W.B41%.23 

2505 o 6 i m . o  ~ 3 ~ 0 4 . 3  647.60 4177.90 

9399 

LRT 
6 

1.16 
1.16 
1.15 
1.14 
1.13 
1.12 
1.11 
1.10 
1.09 
1.09 
1.08 
1.07 
1.06 
1.05 
1.05 
1.03 
1.02 
1.01 
1.00 

0.99 
0.s 
0.97 
0. I 
0.96 

0.9) 

0.99 

a% 

TERl  
6 

4.52 
4.44 
4.34 
4.26 
4.17 
4. OB 
394 
3.82 
L# 
359 
3 49 
3.41 
3.31 
3.24 
3.17 
3.10 
308 
3.07 
308 
3.09 
309 
3.13 
3 17 
327 
337 
3 4 9  
332 

TERCBW 
6 (rgal) 

1.98 4312.36 
1.76 4312.18 
1.63 4312.09 
1.55 4311.97 
1.42 4311.89 
1.38 4311.80 
1.31 4311.68 
1.28 4311.62 
1.30 4311.56 
1.31 4311.50 
1.37 4311.46 
1.43 4311.35 
1.56 4311.29 
1.70 4311.31 
1.90 4311.41 
225 4311.55 
2.45 4311.70 
2.79 4311.B 
279 4311.83 
2.84 4311.74 
305 4311.82 
3.20 4311.77 
3.48 4311.67 
342 4311.39 
339 4311.a 
337 4311.19 
3.34 4311.17 



3005 300 617468.5 628337.5 653.00 4176.47 
3005 275 617491.4 6im7.0 649.70 4177.27 
300s 2 ~ 0  617514.1 628356.5 646.30 4i7aoo 

soos ITS 6 1 7 ~ ~ 3  -2 643.60 417a84 

3005 100 617m.6 mis.1 644.20 wan 
3005 TS 6176n.7 ~0424.7 644.40 4 1 7 a ~  
300s 50 617701.6 628434.6 ~ 8 . 1 0  4 in .w 
soos o 617743.8 m57 .4  ~ 9 . 5 0  4177.52 

3005 50 61~190.1 628476.7 ~ ~ 4 5  w a 7 0  

3005 225 617537.8 620366.4 643.60 4178.66 
3O05 200 617561.7 628376.3 642.40 4178.95 

3005 150 617606.5 628395.8 644.90 4178.59 
3CQS 125 617631.5 62840&4 6U.M) 4178.65 

300s -25 617766.9 628467.0 648.034177.56 

300s -A 617813.2 M . 3  637.37 4179.86 
3005 -100 617837.5 628496.4 632.80 4180.66 
3005 -125 617860.9 628506.2 629.62 4180.97 
3005 -150 617864.1 6285lS.9 623.15 4181.72 
3o(w -175 617W5.2 -4.7 603.57 4184.27 
3005 -200 617926.3 -3 5%.6041&.73 
X G  -22S 617949.5 626543.1 503.73 4189.24 
3005 -2!iO 6179723 62fJS2.6 570.85 4191.57 

3005 -300 618019.0 628572.1 54S.90 41%.06 
3005 -275 6 i m . 4  62esa.i swmims 

U T  
6 

1.17 
1.17 
1.16 
1.15 
1.14 
1.14 
1.13 
1.12 
1.11 
1.11 
1.10 
1.00 
1.07 
1.06 
1.06 
1.05 
1.04 
1.03 
1.03 
1.02 
1.01 
1.00 
1.00 
0.99 

TERl 
6 

4.32 
4.24 
4.16 
4.07 
3% 
3.82 
3.69 
3.64 
3.95 
3.46 
b34 
3.15 
3.12 
3 10 
3.09 
3.07 
3.01 
3.00 
303 
3.08 
3.13 
3.20 
3 a 2 6  
3.38 

TELCBGRCW 
6 (I@) 

1.63 4312.03 
1.52 4311.99 
1.42 4311.86 
1.38 4311.86 
1.36 4311.77 
1.27 4311.67 
1.27 4311.53 
1.29 4311.90 
1.34 4311.44 
1.51 4311.47 
1.60 4311.36 
1.96 4311.47 
2.24 4311.61 
229 4311.72 
2.41 4311.79 
2.71 4311.96 
3.00 4311.89 
3.38 4311.71 
3.61 4311.74 
3.60 4311.75 
3.64 4311.84 
3.76 4311.79 
3.77 4311.79 
3.M 4311.64 



)oos so0 617507.0 626245.2 652.00 4176.67 
4005 250 617529.5 626254.6 648.00 4177.51 
4005 250 6 1 m . 1  62a264.4 644.80 4178.32 
4005 22!i 617575.8 -3.9 641.604178.97 
4OtX 200 617598.7 628283.4 639.204179.51 
400s 175 617621.9 628293.1 638.10 4179.83 
4005 150 617645.0 6283Oe.7 637.90 4179.91 
4OOS 125 617668.0 628312.3 639.504179.68 
400s 100 617691.1 628321.9 640.40 4179.52 
4005 75 617715.3 628332.0 640.50 4179.46 
400s 50 617738.0 628341.5 643.70 4178.74 

400s 0 617784.1 628360.7 644.10 4178.59 
400s -25 617799.7 628368.1 642.974178.S 

400s -75 617845.2 628387.4 642.02 4170.75 
4005 -125 617694.7 628408.2 632.97 4180.41 
4005 -150 617917.9 628418.0 650.05 4180.54 
400s -179 617947.2 628430.2 617.22 418268 
4009 a 61796d.9 628439.3 601.50 4185.51 

m s 617761.0 ~rni .1  644.60 4178.56 

400s 50 617~122.4 628377.7 643.3s 4178.73 

)009 -2# 6 i m . 6  620447.7 se6.n4iwa 
so05 -250 618013.9 m5e.4 m.3~ 4191.~1 
4005 -275 618031.2 628468.3 551.924194.96 
4OOS -so0 618063.2 628479.2 534.604198.11 

9999 

U T  TERl TER2CBW 
6 6 6 (rgal) 

1.29 4.27 1.59 4312.03 
1.24 4.21 1.48 4311.90 
1.23 4.13 1.42 4311.93 
1.22 4.06 1.44 4311.89 
1.22 3.98 1.34 4311.78 
1.21 3.88 1.32 4311.75 
1.20 3.77 1.30 4311.65 
1.19 3.65 1.26 4311.57 
1.19 3.5) 1.31 4311.53 
1.18 3.45 1.37 4311.45 
1.17 3.36 1.49 4311.37 
1.16 3.26 1.62 4311.39 
1.16 3.20 1.77 4311.41 
1.15 3.16 1.91 4311.55 
1.14 3.10 2.13 4311.65 
1.14 3.OS 2)5 4311.83 
1.12 3.01 2.93 4311.97 
1.11 296 3.55 4312.11 
1.10 3.01 4.02 4312.Z 
1.09 3.W 3.89 4311.89 
1.03 3.17 3.79 4311.85 

1.07 3.47 3.77 4311.115 
1.a 3.65 3.73 4311.71 

1.08 3.31 3.62 43ii.n 



I 

500s 300 617549.7 628154.2 653.85 4176.67 
5005 275 6175122 628163.3 648.90 4177.74 
500s 23 617595.6 6281728 644.34 4178.66 
5005 225 617618.8 6281820 642.09 4179.17 
5005 200 617644.2 628192.2 637.63 4180.12 
500s 175 617667.3 628201.4 635.38 4180.61 
5005 150 617690.5 628210.8 634.72 4180.82 
Soos 125 617713.7 62fl220.1 635.97 4180.62 
500s 100 6177X.8 628229.4 63!5.91 4180.66 
500s 75 617760.0 W230.7 636.164180.54 

5005 25 617806.2 628257.2 640.95 4179.35 
500s 0 617827.2 628267.2 640.30 4179.30 
Soos -2!j 617850.4 628276.5 639.33 4179.40 

50 617674.1 628285.9 638.35 4179.47 
5005 -75 617897.9 626295.4 632.864180.38 
Soos -100 617922.1 6283QS.2 626.68 4161.37 
5005 -125 617945.3 628314.4 616.69 4182.e 
5005 -1% 617966.4 6283227 607.51 4104.89 
500s -115 617907.8 628331.3 39.32 4106.44 
Soos -200 618011.5 628340.8 30.24 4187.94 
SOOS -250 6180525 628357.2 J61.87 4193.18 
5008 -275 618070.7 628364.5 %88 4195.84 
SOOS -300 6160W.5 6283723 552604198.JS 

500s 50 6int14.4 62a24a.4 w.50 4179.96 

9999 

WT TERl lER2CBW 
6 6 6 (rgal) 

1.31 4.16 1.59 4312.34 
1.30 4.12 1.45 4312.25 
1.30 4.a 1.37 4312.16 
1.30 4.00 1.32 4312.09 
1.29 3% 1.29 4312.07 
1.28 3.87 1.27 4311.99 
1.27 3.78 1.25 4311.97 
1.27 3.66 1.24 4311.88 
1.26 3.51 1.28 4311.85 
1.25 3.48 1.35 4311.75 
1.24 3.37 1.52 4311.70 
1.24 3.28 1.a 4311.59 
1.23 3.23 1.79 4311.58 
1.22 3.18 207 4311.63 
1.22 3.13 2.48 4311.87 
1.21 3.12 268  4311.87 
1.20 3.11 3.01 4311.96 
1.19 3.12 3.24 4311.89 
1.19 3.16 3.27 4312.01 
1.18 3.18 3.30 4311.99 
1.17 3.21 3.46 4311.W 
1.16 3.43 3.39 4311.68 
1.15 3.99 3% 4311.71 
1.14 3.76 3.66 43ll.U 



550s 300 617551.3 628111.9 654.60 4176.39 
~605 m ~ i m i . 2  628120.6 6~1.18 4in.13 
550s m, 6 i m . 5  628129.3 ~ 8 . w  4in.69 
5506 225 617621.4 628137.3 642.M 4178.90 
Ssos 200 617647.0 628146.5 MO.43 4179.45 
3505 175 617672.1 628155.6 637.22 4180.10 
550s 190 617697.1 628164.6 633.70 4180.78 
5Bos la 617723.3 626174.1 631.09 4181.39 

550s 75 617774.4 628192.6 634.55 4180.74 
550s 50 617796.8 626201.4 635.44 4180.55 
550s 2S 617622.3 628209.9 636.92 4180.11 
SSOS 0 617851.6 628208.0 637.40 4179.92 
5505 -25 617871.1 62a227.9 634.65 4180.41 
560s -50 617894.9 628236.4 632.70 4180.61 

5#)5 -100 617944.2 628254.3 620.10 4182.72 
550s -125 617%5.0 628261.9 610.15 4164.B 
S!BE -150 6179&8 626269.7 600.40 4186.49 
5eww -175 618005.8 628276.6 591.56 4186.08 
14508 -200 618026.7 628284.2 580.5041W.20 
SSOS +2!! 618048.8 628292.1 S69.95 4192.12 
SsOs -250 618072.4 628500.7 SS9.80 4194.12 
Ssos -275 618001.4 m . 7  549.354195.95 
5505 -300 618114.6 628315.9 545.70 4196.3 

m 100 6in46.9 6 2 8 1 ~ ~ 3  w.874ieo.m 

rn -7s 61~119.3 62824~3 e6.s 4iai.n 

9999 

LRT TERl TE#!CBGRcw 
6 6 6 (qqal) 

1.35 4.21 1.56 4312.29 
1.S 4.14 1.47 431218 
1.34 4.06 1.49 431215 
1.33 4.05 1.35 4312.07 
1.33 3% 1.29 4312.00 
1.32 3.90 1.25 4311.92 
1.31 3.64 1 , s  4311.63 

1.29 3.61 1.26 4311.74 

1.28 3.43 1.46 4311.71 
1.28 3.34 1.61 4311.62 
1.28 3.27 1.85 4311.69 
1.27 3.23 201 4311.76 
1.26 3.19 2.35 4311.6 
1.26 3.18 2.60 4312.01 
1.25 3.17 292 4312.03 
1.24 3.21 290 4312.02 
1.24 3.25 2% 4312.03 
1.23 3.29 3.02 4311.98 
1.23 3.36 3.07431204 
1.22 3.42 321  4312.08 
1.21 3.46 3.35 431228 
1.21 3.56 3.35431213 
1 . a  3.56 3.46 4311.85 

1.30 3.77 1.26 4311.85 

1.29 3.s 1.41 uii.7a 



600s 300 61rn7.0 628061.4 653.15 4176.91 
boos 273 617609.7 628070.5 649.70 4177.70 
600s 250 617633.3 628060.0 646.06 4178.48 
600s 225 617656.1 628089.2 642.71 4179.25 

600s 175 6177W.1 628107.7 636.82 4180.38 
6OOS 150 617726.1 628117.3 633.18 4181.21 
600s 125 617749.5 628126.7 630.9 4181.67 
6005 100 617773.1 628136.2 629.59 4182.01 
600s A 617795.7 623145.3 634.04 4181.16 

600s 25 617642.0 623163.9 63S.7J4180.66 
600s 0 617865.0 628173.1 632.20 4181.06 

6005 -50 617896.3 628187.1 628.07 4181.76 
boos -A 617919.7 628196.6 624.76 4162.24 
600s -100 617941.0 -2 619.44 4183.19 
6005 -la 617965.3 628214.1 607.92 4185.00 
6OOS -150 61-4 628223.1 599.904186.52 
6005 -175 618009.9 628233.1 30.89 4168.19 
6005 -200 618052.2 628242.0 580.51 4190.11 
6Qos -22S 61MS4.0 628250.8 51O.oJ 4192.11 

6005 -273 618106.6 628271.7 =.a2 4195.80 
boos -300 618129.0 628281.1 541.90 4197.27 

MJOS 200 617679.1 m m . 4  639.77 4179.89 

600s 50 6178ia.8 62ais.s auo 4180.85 

KOS -a 617074.3 w i 7 a i  631.39 4181.20 

6065 -2% 61W77.9 -6 S7.93 4194.17 

T 

LclT 
6 

1.39 
1.39 
1.38 
1.37 
1.36 
1.36 
1 .3  
1.34 
1.33 
1.33 
1.32 
1.31 
1.30 
1.30 
1.30 
1.28 
1.28 
1.27 
1.27 
1.26 
1.25 
1.24 
1.24 
1.23 
1. 22 

TERl 
6 

4.16 
4.10 
4.0) 
3.97 
3.92 
3.84 
3.78 
3.70 
3.62 
3.47 
3.39 
3.34 
3.33 
3.31 
3.28 
3.25 
3.25 
3.30 
3.32 
3.3s 
3.40 
3 47 
3.56 
3.9 
363 

TEE CB 6W 
6 (qal) 

1.46 4312.40 
1.39 4312.38 
1 . s  4312.33 
1.29 4312.26 
1.24 4312.26 
1.22 431206 
1.22 4312 10 
1.a 4312.01 
1.24 4312.0) 
1.25 4311.92 
1.41 4311.93 
1.61 4311.97 
1.83 4311.87 
1.94 4311.94 
2.10 4311.98 
2.43 431209 
2.62 4312.18 
2.79 4311.94 
2.82 4311.93 
2.82 4311.85 
295 4311.91 
3.17 4312.12 
3.12 4311.83 
3.14 4311.9) 
3.19 4311.90 

i 



J 

300 617585.3 620017.9 653.70 4176.56 

250 617635.0 620035.9 646.43 4178.17 
225 617660.1 62W4.9 644.95 4178.63 
2M 617687.6 628054.9 639.47 4179.70 
175 617711.0 620063.3 637.48 4180.15 
1% 617735.3 626072.1 635.30 4100.61 

100 617767.0 62809.8 624.83 4182.59 

m 617610.2 628026.9 ~ 9 . 4 2  4in.s 

is cim.6 (i28081.3 63281 4iai.10 

7s 617810.9 628099.5 626.4s 4ie2.48 
50 6i7w.9 eaio6.i 631.96 4181.34 
8 617858.3 628116.6 632.38 4101.22 
0 617881.6 626125.0 629.64 4181.70 

-23 617699.3 628133.3 627.90 4181.85 
50 617920.8 628144.9 623.85 4182.40 
-7S 61794S.9 628148.9 612.01 4184.65 

-125 617997.7 628167.6 99252 4168.26 
-100 6imi.9 eaise.3 599. 16 4187.0) 

-1% 6 1 ~ ~ 0 . 3  aim m.87 4iea.a 
- 1 ~  6ieoe.a eaia4.0 m.1i34190.86 
-200 ~18065.4 mi~2.i ~65.78 4 m . s  

-27s 6 i a i a 3  m i 3 8  s2n.a 4199.61 

610W.6 628199.1 W.9$ 4195.45 
-250 618103.1 -7 S3!$,89 4198.13 

-300 618148.5 628222.2 92230 4201.01 
9999 

U T  TERl TER2CBW 
6 6 6 (ngal) 

1.43 4.25 1.53 4312.3 
1.42 4.20 1.42 431231 
1.41 4.12 1.36 4312.21 
1.41 4.M 1.38 4312.23 
1.40 3.9 1.27 4312.14 
1.39 3.91 1.25 431209 
1.38 3.83 1.28 4312.07 
1 .3  3.77 1 .a  4311.90 
1.31 3.78 1.33 43ii.qa 
1.36 3.e 1.30 4312.00 
1.36 3.90 1.44 4311.94 
1.35 3.42 1.61 4311.99 
1.34 3.38 1.74 4312.00 
1.S 3.35 2.12 4312.18 
1.34 3.33 2.33 4312.11 
1.33 3.39 2.35 4312.10 
1.32 3.46 2.40 4312.07 
1.32 3.46 2.47 431206 
1.31 3.43 2.78 431220 
1.34 3.50 286 431220 
1.30 3.60 2% 4312.11 

1.29 3.97 3.28 4312.08 
1.28 4.03 3.17 4312.02 
1.27 4.a  294431201 

1.29 381 3.11 ~ 1 2 0 )  



7005 300 617619.8 ~7960.3 650.80 4177.30 
7005 m 6 i m . s  m o . 3  ~ 9 . 2 0  4in.69 
7005 250 61767.2 621380.3 ~6.30 wan 
7005 200 6ini2.0 m . 1  630.40 4181.30 

700s 150 i i m . 8  miaa 627.40418220 

7005 225 617689.2 627W9.8 640.40 4179.40 

7005 175 61773!3.8 628009.1 626.70 4182.14 

7005 125 617782.8 62M28.9 628.60 4182.03 
7005 100 617804.3 M . 9  621.50 4183.30 
7005 75 617830.0 -7 620.604183.511 
700s 50 617852.1 620058.0 627.80 4182.21 
7005 S 617875.9 -0 626.60418242 
7005 0 617900.6 628078.4 623.80 4182.92 
7005 -25 617922.9 628007.8 619.70 4183.68 
7005 50 61794!5.S 628097.0 61S.20 4184.45 
7005 -75 617969.7 628106.9 611.90 4184.93 
7005 -100 617994.1 628116.9 605.10 4166.12 
7 a  -125 618014.5 626125.1 593.70 4188.41 

7005 -175 618061.6 628144.5 573.80 419e.02 
7005 6iBo63.7 6281534 563.404193.99 
7005 +25 618106.5 628162.8 SS3.004195.79 
71005 -2% 61812B.7 628171.9 542.90 4197.79 
7005 -275 618154.6 628182.4 m.20 4199.24 

7005 -150 618036.1 628134.0 584.00 4190.17 

7005 -Joe 618176.2 628191.3 a 7 0  W1.30 
9999 

LRT 
6 

1.47 
1.46 
1.46 
1.45 
1.44 
1.43 
1.43 
1.42 
1.41 
1.40 
1.40 
1.39 
1.39 
1.37 
1.36 
1.36 
1.35 
1.34 
1.33 
1.33 
1.32 
1.31 
1.30 
1.30 
1.29 

TERl 
6 

4.30 
4.19 
4.11 
4.11 
4.19 
4.14 
4.00 
386 
389 
379 
3.59 
3.s 
3.48 
3.45 
3.43 
3.40 
340 
3.47 
3.53 
358 
3.65 
373 
362 
388 
4. oe 

TER2cBw 
6 (rgrl) 

1.40 4312.49 
1.43 4312.47 
1.36 431232 
1.31 431224 
1.29 431222 
1.21 431220 
1.10 4312.14 
1.20 43121s 
1.28 431213 
1.31 4312.1s 
1.40 4312.09 
1.M 4312.06 
1.51 431201 
1.60 4312.00 
1.76 431202 
2.07 4312 12 
222  4312.11 
2.14 4312.14 
2 18 4312.08 
229  431203 
229  431207 
246 431209 
250 4312 19 
251 4312 17 
274 431224 



aoos so0 6i7m.6 w w . 0  ~9.70 4177.74 
800s 275 6176~1.9 627877.8 645.88 417a4i 
BOOS 250 617705.5 627887.7 642.37 4179.16 
Boos 225 617730.0 627896.0 638.75 4179.92 
800s 200 617752.2 627907.6 635.63 4180.60 
8005 175 617776.2 627917.5 631.92 4181.40 
8005 125 617826.7 627938.7 626.59 4182.49 
8005 100 617848.6 627947.9 620.51 4183.47 
8005 A 617066.7 627955.5 609.604185.51 
8005 50 617871.7 627%6.0 605.04 4186.38 
800s 25 617914.4 627975.6 598.92 4187.50 
KMS 0 617940.0 62794.7 608.20 4185.84 
800s -25 617966.3 627986.5 606.12 41a6.26 
800s -50 617991.4 627997.2 602.14 4187.11 
Boos -75 618008.1 628007.4 5%.854188.11 
800s -100 618038.8 628017.7 593.27 4188.83 
BOOS -12S 618061.3 628027.4 588.99 4189.67 
wK)B -175 618107.5 628047.4 51J.72 4191.94 
8005 -200 618130.2 628057.2 566.93 4193.56 
8005 +25 618153.3 628061.1 559.15 4194.73 
800s -250 618174.2 620076.1 515.77 4197.04 
8005 -275 618397.6 628006.2 532.48 4199.47 
800s -300 618217.5 628094.9 90.00 4201.74 

9999 

U T  
6 

1.55 
1.53 
1.53 
1.52 
1.51 
1.51 
1.49 
1.48 
1.48 
1.47 
1.46 
1.46 
1.45 
1.44 
1.43 
1.42 
1.42 
1.40 
1.39 
1.39 
1.38 
1.37 
1. s 

TERl 
6 

4.53 
4.43 
4.35 
4.28 
4.21 
4.15 
399 
30.99 
4.12 
4.16 
4, 06 
3.78 
3.73 
168 
3.69 
363 
360 
362 
366 
3.69 
384 
399 
4.17 

KR2 CB 6W 
6 (.gal) 

1.17 4312.72 
1.12 4312.53 
1.09 431248 
1.12 4312.48 
1.06 431243 
1.15 431250 
1.21 431243 
1.44 431245 
1.23 4312.31 
1.27 4312.29 
1.36 4312.21 
1.40 4312.11 
1.46 4312 12 
1.35 431222 
1.61 4312.24 
1.73 431230 
1.85 4312.39 
229 431249 
2.33 431245 
2.56 43lZ36 
2.69 4312.30 
2.74 4312.31 
2.79 4312.34 



LINE 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

loo00 
loo00 
loo00 
loo00 
loo00 
loo00 
loo00 
loo00 
loo00 
loo00 
loo00 
loo00 
loo00 

STN UTn urn ELEV OBS 
(long) ( la t )  (11 6 

600 617419.6 629321.2 602.20 4185.31 
515 617427.8 629300.7 602.20 4185.33 
525 617444.6 629252.8 598.30 418!5.% 
475 617461.3 629206.2 588.80 4187.76 
425 617477.5 629158.9 594.00 4186.83 
375 617492.5 629111.5 605.60 4184.67 
329 617511.5 629064.5 607.50 4184.23 
275 617531.3 629015.6 610.60 4183.63 
225 617546.8 628W.9 611.40 4183.45 
175 617555.6 628922.5 629.904160.00 
125 617570.7 628865.3 641.90 4178.41 
75 617590.1 628817.2 646.00 4177.46 
25 617610.2 628772.5 W.70 4175.28 

-25 617630.4 628724.5 658.20 4175.40 
-75 6176522 628676.4 654.10 4176.35 

-125 617671.7 6228650.7 649.90 4177.24 
-175 617689.4 628577.6 646.30 4170.10 
-225 617710.7 626529.1 647.70 4177.85 

-325 617753.7 628435.6 648.90 4177.59 
-375 617774.1 628387.8 646.30 4178.10 

-475 617816.4 628290.8 642.00 4178.98 
525 617843.S 628244.5 638.70 4179.67 
515 617856.7 628196.5 m.20 4160.40 
625 617874.0 628147.7 630.40 4181.49 
-675 617891.5 628101.1 626.60 418227 
-725 617909.3 62805(.2 620.00 4183.60 
-750 617919.1 62BO31.0 615.60 4184.51 
-775 617930.2 628007.7 612.90 4185.01 

1 617912.0 629590.0 451.40 4212.03 
2 617883.0 -97.0 459.00 4211.83 
3 617984.0 629474.0 455.70 4212.22 
5 617998.0 629244.0 453.80 421258 
6 618047.0 629193.0 454.10 421244 
7 6100820 629114.0 43 .60  4212.27 
8 616148.0 629124.0 454.40 4213.30 

10 618106.0 629278.0 454.40 4213.27 
11 618079.0 629447.0 4S6.00 4213.30 
12 618082.0 629542.0 457.60 4213.11 
13 618091.0 629656.0 460.10 421257 
14 618082.0 629781.0 463.50 4211.62 

-275 6 i n z . g  ~ a u u . 3  6 m o  ,in.e2 

6 i v s . 4  e m . 5  643.00 4m.n 

LRl 
6 

0.40 
0.41 
0.45 
0.49 
0.53 
0.56 
0.60 
0.64 
0.67 
0.72 
0.76 
0.80 
0.83 
0.87 
0.91 
0.9) 
0.98 
1.02 
1.06 
1.10 
1.14 
1.18 
1.21 
1.25 
1.29 
1.32 
1.36 
1.40 
1.42 
1.44 
0.18 
0.10 
0.28 
0.46 
0.52 
0.56 
0.95 
0.43 
0.30 
0.22 
0.13 
0.03 

15 618074.0 W . 0  466.00 4211.6 -0.11 

TERl 
6 

3.88 
3.87 
3.92 
4.08 
3.98 
3.79 
3.74 
3.67 
3.67 
3.44 
3.31 
3.23 
3.13 
3.11 
3.14 
3.17 
3020 
3.18 
3.17 
3.15 
3.17 
3.20 
321 
3.23 
329 
336  
3.43 
3% 
3.62 
368 
4.66 
4.74 
4.54 
4.74 
4.64 
4.62 
4.46 
4.43 
4.33 
4.24 
4.13 
4.06 
4.49 

lER2 CB 6 W  
B (mgal) 

1.35 4309.39 
1.39 4309.45 
1.33 4309.34 
1.51 4309.66 
1.51 4309.69 
1.50 4309.64 
1.55 4309.62 
1.70 4309.78 
1.94 4309.99 
2.11 4310.17 
2.27 4311.02 
2.30 4311.25 
3.11 4311.72 
3.15 4312.00 
2.72 4311.78 
2.35 4311.54 
1.90 4311.31 
1.89 4311.34 
1.85 4311.33 
1.90 4311.38 
1.81 4311.35 
1.71 4311.33 
1.75 4311.44 
1.81 4311.59 
1.71 4311.63 
1.M 4311.85 
1.73 4312.04 
1.59 4312.08 
1.50 4312.13 
1 . a  431213 
2.58 4309.42 
1.86 4308.81 
1.91 43ok58 
3.63 4310.67 
3.07 4309.99 
3.51 4310.38 
2.05 4309.76 
1.67 4309.18 
1.31 4306.93 
1.08 w.66 
0.85 430&18 
0.61 4307.69 
0.40 43oa09 



450 617104.0 628887.0 678.50 4169.10 
500 617W.O 6288)o.O 706.604165.39 

Ciao 616975.0 628794.0 731.20 4160.50 

700 616893.0 628749.0 774.60 4151.83 
750 616846.0 628m.O 790.20 4149.00 
800 616807.0 628697.0 804.10 4146.32 
850 616769.0 628669.0 820.80 4142.% 
900 616725.0 62e641.0 838.20 4139.81 
950 616679.0 628610.0 852.60 4137.19 

lo00 616636.0 628581.0 64.40 4134% 

550 617020.0 miao m.10 w . 2 1  

650 616932.0 628771.0 m.30 4195.74 

9999 

0.74 5.77 1.76 4310.83 
0.78 5.56 1.71 4312.39 
0.80 !La 1.89 4312.99 
0.81 5.96 1.50 4312.59 
0.83 6.08 1.78 4312.80 
0.85 6.33 1.94 4313.32 
0.87 6.39 1.88 4313.54 
0.89 6.53 1.86 4313.76 
0.91 6.95 1.90 4314.17 
0.93 7.28 1.91 4314.80 
O.% 7.40 1.85 4315.11 
0.98 7.87 1.78 a1s.e 



APPENDIX V :  Gravity Profiles 



PROFILE OF L I N E  t658N 

DENSITY= 2.67 
6;GRRViTY REriOlNG 

60U6UER CORRECTlON PER BETEH . I967 
E=ELEVRTION R E A D I N  

ELEV FT 1824 1986 I988 2873 2155 124R 2322 2484 2498 2572 265? 2739 2821 
ELEV M 556 
R6RL 4364.9 4385.4 4385.q 4 3 h . 4  4386.7 1387.4 4 3 7 . 7  4368.4 4388.q 4389.4 4369.9 4318.4 431R.C 759 784 819 835 @A6 657 683 ?RR 733 581 6 d b  632 

I i 1 I 1 1 1 I 1 I 1 

3dR. 
275. 

E 
F 

225. 
2RR. 

E 
C 

175. E 

12:. E 
188. E 
75, E 
56. E 
25. E 

8 .  E 
-25. E 
- 5 8 ,  E 
-?5. E 

-If id.  E 
- ! ? C  . .i . E 

E 
-!75. E 

-I?5. E 
~ii. E 

-275. E 
-386. E 

E -??C 

-358. E 

. . . . . . . 156. E . .  . . . . . .  . . . . . . . 
. . .  

. $ E i j  
. .  . ,.- 

. > l l .  

-2yS3, E 

- - ,cp 

._.. 



PROFILE OF L I N E  L 5 3 N  

DENSITY= 2.67 BOUWER CORHECTION PER HETER . l%7 
6 4 A R V I T Y  AERDiNC. E=ELEVATIC" READINS 

ELEV FT 1838 1912 1994 2888 2162 2247 232C 24 i l  2491, 2578 2b44 274h 2828 
bB8 h34 659 685 718 735 !hi 786 8!2 837 8h2 ELEV fl 558 583 

N5AL 43C4.4 4385.1 4385.6 438h. l  4386.5 438 i . i  4387.6 4388.1 438.5 4389.1 4589.4 4318.1 4318.6. 

1 I ! I 1 I I 1 I I I I 

466, 
375. 
556, 
325. 
38R. 
275. 

... : . . . .  , .  ~ . . . . .  258. 
215. 

... .. . .,.... . . . . . 

E 
E 

E 
E 

E 
E 
E 

E 
E 

E 
E 

E 
E 
E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 



PROFILE OF LINE L5QBN 

DENSITY= 2.67 
6-GRAVITY READIN6 

ROUGUER CORRECTION PER tlETER ,1967 
E=ELEVRTIO# READING 

ELEV FT 1637 1719 1884 1866 1971 2053 2135 2221 238: 2386 2470 2552 2637 

n6RL 4384.9 4385.4 4385.9 43db.4 43B5.5 4307 .4  4387.7 4388.4 4308.7 4 3 9 . 4  4389,? 4318.4 43!R.9 
702 728 7:? 7?8 884 

1 1 I I 1 

575 681 626 b51 677 ELEV N 499 524 5% 

I ! 1 I I I 1 1 

-1c  did .  

358. 
325. 
38R. 
275. 
258. 
225. 

;,::,::.:. ,>;: .,. . .., ..... . . , . . . . . . . . .  

20@. 
175. 
158, 
125. 
168. 
75. 
5e.  
25. 

e .  

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 



P R O F I L E  OF L I N E  L458fl 

DENSITY. 2.h7 BOUGUER CORRECTION PER HETER .I967 
G=GREIVITY RE4DING E=ELE"iTION READIfiG 

ELEV FT 1648 1725 K187 1085 1975 2857 2142 2224 23R6 2391 2473 2559 2641 
ELEV n SM 526 55 I 576 
E G K  4365.4 4305.9 43Bb.4 4386.5 437.4 4387.9 4388.4 4388.9 4369.4 430P.Y 4l.18.8 4318.9 4311.4 

1 1 1 1 

Sb2 627 653 678 783 725 754 788 @85 

1 I 1 I I 1 1 I 1 

ELEV FT 
ELEI' ti 

E 

E 

1 
164R 
5B8 

4385.4 

E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 

! 
172f 
526 

43!?:.v 

1 
1889 
57h 
4 m . 9  

I 
2857 

62' 

! 1 
2142 2224 



DENSITY= 2.67 
6 4 R A V I T Y  READING 

PROFILE OF LINE L40EiN 

60U6UER CORRECTION PEA REIER . I967 
E=ELEVAIIUN REllaI#6 

ELEV FI 1x5 1797 1879 196s 2847 2132 2214 2296 2381 2443 2549 2451 2713 

I I I I 1 

777 % 827 
ELEV )I 523 
N6RL 4385.5 4 3 8 b . b  4386.5 4307.8 4387.5 4388.8 4386.5 4309.8 43169.5 4318.B 4318.5 4311.8 4311.5 658 675 788 724 751 546 5?3 59? A24 

I I I I 1 1 I I 

414. 
375 
3%. 
325. 
30P. 
275. 

. . . .  258. 
225. 

. . . .  , . . .  

E 
E 

E 
E 

E 
E 

E 
E 

E 

E 

E 
E 

E 
E 

E 
E 

E 



. ,  ,.:.,, ,' . .  
~, ,.I:: . . . . . , . . . . . . _.. , 

r PROFILE OF LINE L350N 

DENSITY= 2.67 60USUER CORRECIIOY PER HEIER .I567 
6-6RGVlTY READING E=ELEVRIION READING 

488.  
77c Jill. 

E 
F 

325. 
388. 

E 
F 

2%. 
225. 

E 
E 

F L 
175. E 
1514. E 

E 
c 

N. E 
E 

E 
E 

E 
E 
E 
E 

E 
E 

E 
E 

E 



PROFILE OF L I N E  L380N 

DENSITY. 2.67 BOU6UEH COPRECi IOI i  PER NETEH .I967 
G=GRRVITY REfiOlf iG E=ELEVA!lON READING 

4R6. 

,' 



-. 
(I 

. . . .  

. .  

PROFILE OF L I N E  L25RN 

DENSITY= 2.67  BOUGLIER CORRECTIOfI PER NETER .1%7 
6=6RAVITY RERDlflG E=ELEVAIION REliDINF 

ELEV FT 1742 1824 1989 1991 2873 2158 224Q 2326 148% 

N6AL 4385.8 4385.: 43Ll5.B 4787.3 4387.8 43F8.3 43d8.8 4389.3 4389 
ELEV I? 531 556 582 b87 632 656 Lax 789 734 

1 1 1 1 1 I 1 I 

I@@. 
375. 
SdB. 

325. 
388. 
275. 
2%. 
2-25, 
288. 
175. 
IS@. 
125. 
188. 

75. 
3. 
25 .  
6. 

-3. 
-75. 
-!#$I. 

-158. 
-175. 
-2M.  
-225. 
-259. 
-275. 
-.?Ed. 

7= 

.i= ;’. 

‘ ?C .‘d. - ,  

E 
E 

E 
E 

E 
E 
E 

E 
E 

E 
E 

E 
E 

E 

2498 2575 1657 274: 
759 785 %I8 836 

4318.3 4316 4311.3 4311.8 
! I I 1 

-488. E 



PROFILE OF LINE L288N F- 

OENSITI= 2.67 EOU6UEF: CORRECTION PER HETER . I967 
G=GRAVIlI READING E=ELEVRTI@N RERDINF 

ELEV FT 174: 1838 1912 1794 2888 2162 2247 2327 2411 2456 2578 2664 ~ 7 4 6  

I I i ! I 

710 73: 7h1 706 812 837 
ELEV M 532 
H6RL 4385.9 4306.4 4306.5 43P7.4 4387.9 4388.4 4388.7 43P9.4 4305.9 4318.4 4318.V 4311.4 4311.9 

55E 583 6@@ h34 655 605 

I I 1 1 ! I 1 

. :.. . . ., . .. . . . . . 
.,:. . . 

4811. 
375. 
3%. 

E 
E 

E 
E 

E 
E 
E 

E 
E 

E 
E 
E 

E 
E 

E 

E 
i 

E 
E 
E 

E 
E 

E 
E 

E 
E 

E 
E 
E 

F i g u r e  IS 



PROFILE OF LINE L156N 

DENSITY. 2.67 BOUGUER CORRECTION PER RETER .I967 
6:GRAVITY RERDING E=ELEVATION KERDiNE 

ELEV FT 1748 1838 1916 1998 2888 2lb5 2247 2332 2414 2496 2582 2664 274P 
634 66R b85 711 736 76 I 787 812 838 

RGRL 4385.? 436.4 438a.9 4387.4 4 3 7 . 9  4388.4 43B8.9 4589.4 4389.9 4318.4 4318.9 4311.4 4311.9 
ELEV tl 533 558 584 ha? 

1 1 ! I I I ! 1 ! 1 ! ! 

488. 
575. 
O d .  
7r 

see. E 
275. E 
2s. E 
225. E 
288. E 
175. E 
158. E 
125. E 
188. E 
75.  E 
58. E 
LJ. E 
8. E 

6- ,.. . .. -22 .  E 

I.E 

.. 

-5s. E 

- I@. E 

-15B. E 
-175. E 
-28B. E 
-225. E 
-258. E 
-27:. E 
-3R8. E 
i r i .  E 

E - i s  
i.. 

E . , 7 =  
I _ _ .  

.'<Z 

E 
E 

E 



.,.. . . . . . . . . . .  .,: ..,,:>::::..I ::::::;. ....:. . . .  

..., . ,  ..:.;_: 

1 . .  

PROFILE OF LINE L I M N  

BENSITY= 2.h7 BOUGUER CORRECIIOtI PER METER ,1947 
WGRAVITY READING E=ELEVAIION AERDING 

ELEV F I  1715 I797 1083 1965 2847 2132 2214 2299 2381 I463 2549 2631 2716 

624 458 675 781 726 751 777 882 826 ELEV H 523 548 574 599 
~ G R L  4 3 ~ 5 . 7  4386.4 4 3 ~ 6 . ~  4387.4 4387.9 4388.4 4 m . q  4389.4 4339.9 4318.4 4318.1 4311.4 4311.c 

1 1 I 1 1 ! 1 1 I I ! I I 

488. 
375. 
358. 
325. 
380. 
27:. 
258. 
225. 
2RB. 
175. 
151. 
125. 
!a@. 

7:. 
5R. 
2:. 

-7:; 
-!Pi: 

-175. 

-175. i 
-488, E 
-425.  E 
-4%. E 

E 
E 

E 
E 

E 
E 

E 
E 

E 

E 
E 

E 
E 

E 
E 

E 
E 

E 

E 
E 

E 
E 

E 
E 



, , , ~ ,  , 

. .... . , . . . ... . ., . .,,. . ;:. ,:,,.. . 

PROFILE OF L I N E  L58H 

. .  

. . .  . ...; . . . .  
~ . . . . . . . . . 

r 

ELEV FT 1769 
ELEV R 521 
N6AL 435b.0 

I 

448. 
375. 
758. 
725. 
304. 
275. 
2 3 .  
225. 

175. 
154. 
125. 
160. 
75.  
5 g .  
25. 
6 .  

288. 

.7r ' 3 .  

-% . 

-2PI. 
-12' 
L r. 

DENSIT$= 2.67 BOUGUEH CORRECTION PER HETER .I967 
G=BRAVITY RERDINE E=ELEVATION READING 

1794 187b 1961 2843 2125 2211 2297 2376 2468 254:' 2&27 2769 
547 572 598 623 648 674 699 725 758 775 80! 82b 

430b.5 4387.8 4387.5 4386.8 43118.5 4389.8 4389.5 431e.8 4318.5 4311.8 4311.5 4312.8 
1 1 1 ! 1 I I 1 I ! I 1 

E 
E 

E 
E 

E 
E 

E a/ 
E 

E 
E 

E 
E 

E 
E 

E 

-322. 
-35s. E 
-375. E 



PROFILE UF LINE L W N  

DENSITY. 2.67 80U6UER CORRECTION PER HEIER ,1967 
E=GRAVITY RERDING E=ELEVATIOI  RERDINE 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 
E 

i 
E 

E 

E 
E 

E 
E 

E 



r- 

/- 

PROFILE OF LINE L58S 

UEWSITY= 2.67 BOUGUER CORRECTION PER 8ETEk ,1967 
6:GRRVITY HERDING E=ELEVATION READING 

ELEV FT 3781 1863 1948 2830 2112 1198 228e 2365 2447 2529 2614 26% 2 3 2  
ELEV fl 543 568 594 619 644 6711 695 721 745 771 797 822 848 
tl6RL 43ir6.8 4386.5 4367.8 4387.5 43@8.6 4388.5 4389.8 4389.5 4316.Y 431e.5 4311.e 4311.5 4312.1 

1 I I I I I 1 I 1 I I 1 1 

E 
E 
E 

E 
E 

E 
E 

E 
E 
E 

E 
E 

E 
E 
E 

E 
E 

i 
E 

E 
E 

E 
E 

E 
E 

E 
E 

Flguce 2 0  



PROFILE OF LIWE Ll00S 

ELEV FT 1617 
ELEV li 551 
RGRL 4346.1 

I 

358. 
325. 
3@. 
275 .  
?5R. 
2?5. 
200. 
175. 

125. 
IBP. 

75. 
58. 
25. 
P. 

-25 .  

-?25. 
-258. E 

DENSITY; 2.67 BOUGUER CORRECTION PER HiTER . lPh7 
G=GRRVITY READING E=ELEVRTION R E W I N G  

4 3 0 L . h  63'47.1 437.6 43bB.1 43flB.b 4389.1 4 W . 6  4JiB.f 
i I I ! ! I 1 1 

E 
E 

E 
E 

E 
E 
E 

E 

E 
E 
i 
E 

E 
E 

E 
E 

t 
i 

E 
E 

E 
E 



EiEV FT 
R E V  r! 
W L  

3557. 
325. 
388. 
275. 
25B. 
225. 
288. 
175. 
1%. 
125. 

178i 
543 

43Bh 
I 

.L  

PROFILE OF L:NE tim 

DENSITY= 2.67 BOUGUER COHFiECTIOt+ PER NEIER . I767 
G=EHRVlTV READING E=ELEVl i I ION REkVIlJG 

4186.; 
i 

E 
E 

E 
E 

i 

E 
E 

E 

?!I6 
h45 

43d8.2 
i 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 

E 
E 

Z!?B 
678 

438.7 
1 

2283 
hYh 

1 
4387.2 



. . . . . . .  
, . . ,,, . . . . . .  

. ., '. ii: :.,, '. :.;. :;:; . . . . . . . . . . . .  

. . . . . . . .  . . . .  . . ,  ::.. . . .  .......... , . . : . .  

.. ,- . . . . .  

PROFILE OF LINE L286S 

DENSITY= 2.67 BOUGUEH CORRECTION PEE UETER .I967 
64HAVIIY HERDING E=ELEVRTION K E M I N G  

ELEV FT 1794 1876 1961 286: 2129 2211 2293 2378 2461 2545 2627 2789 2795 

8GplL 43P6.3 436.8 4387.3 4387.8 4388.3 43118.8 4389.5 43RP.8 4318.3 4318.8 4311.3 4311.8 4312.3  
b4? 674 699 725 75R 77a 8IIl 826 852 ELEV I! 547 572 598 623  

I I ! I I I 1 I I 1 1 

358, 
325. 
38R. 
275. 
25B. 
225. 
280, 
175. 
158. 
!25. 

75, 
59. 
25. 
8. 

-75, 
-196. 

E 
E 
E 

E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 

E 
E 

E 
E 

E 
E 

I 



DENSITY= 2.67 
G = 6 H R V I T I  REGDING 

ELES FT 1784 1 a 7 ~  1952 21134 
628 

1 1 i 1 

r c  ELES PI 544 578 a94 

K A L  4366.4 4386.9 4387.4  4387.9 

356. 
325. 
38. 
275. 
256. 
22:. 
288. 
175. 

,-~ .. ,. 

P R O F I L E  OF L I N E  L256S 

80U6UER CORRECTION FER ilETER .I767 
E-ELEVATION REAG!NG 

4388.4 4388.9 4389.4 4367.9 43!8.4 4318.q 4311.4 4311.9 4312.4 
1 I 1 1 I 1 ! 1 

E 
E 

E 
E 

E 
E 
E 
E 

E 
E 

E 
E 

E 
E 

,- 



ELEV FT 1788 

NGRL 4386.8 
ELEV n 545 

1 

386. 

258. 
22:. 
2d8. 
175, 

/I,= 
L i d ,  

75. 
58. 

8, 
-25. 
-58. 
-75. 

PROFILE OF L I N E  13805 

DENSITY. 2.b7 8 0 U 6 U E R  CORRECTION P E R  NETER ,1967 
6=6RIIVITY READING E=ELEVIITION READING 

1873 1955 2 ~ 4 ~  2122 2284 2 2 ~ 8  2372 2157 ?5:9 2621 2786 2788 
571 5% 622 647 672 698 723 749 774 779 825 858 

4386.5 4 3 8 7 . ~  4387.5 43m.8 4388.5 4 3 8 ~ ~  438r.5 i w . 8  4312.: 4311.8 4311.5  4 3 1 2 . ~  
I I 1 I 1 I 1 I I I I 1 

E 
E 

E 
E 

E 
E 
E 

E 

E 
E 

E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 

I 1 I 1 1 1 I 1 I 1 i 1 I 

ELEY I4 545 571 5% h i 2  @47 67: bY? 7 2 3  74Y 774 7% 825 85': 
ELEV F T  1782 iR73  If55 '2848 2122 2284 2% 2372 24f? 2530 2621 27B6 2!88 

flf& 43p&.b 43Bb.5 4387.8 4387.5 43R8.P 438B.f 4:P'i.b 4387.5 '1318.P '1:ib.Z 4311.8 d311.5 4312.Y 

,- 



PROFILE OF LINE L358S 

ELEV F T  1887 

afiu. 4386.1 
ELEV n 551 

I 

5% 

256. 

i : 5 .... 
225 .  
288. 
175. 

. . . . . . . . . . . . . .  158. 
125. 

. . . . . . . . .  . .  . . . . . . . . . . . .  

DENSITY= 2.67 BUUGUER CORRECTION PER METER .19b7 
G=GRRVITY REIIEING E=ELEVRTION REIIDING 

1889 1971 2857 2139 
576 681 627 652 

43Pb.b 4387.1 4387.4 4 3 8 . 1  
1 I 1 

E 
E 
E 

E 
E 

E 
E 
E 

E 
E 

E 
E 
E 

E 
E 

E 
E 

E 
E 

E 

i 

E 

2224 238b 2388 2473 2555 2b4! 2723 28@5 
&:a 763 728 754 119 885 RJvl 855 

4 3 8 . 6  4389.1 436?.4 4318.1 4318.6 4311.1 4311.6 4312.1 
1 1 I 1 1 1 1 I 



f- PROFILE OF LIWE t400S 

DENSITY. 2.67 ROUGUER CORRECTION PER METER ,1961 
6=6RRVI?Y HERDING E=ELEVBTlOH REIIDI:I6 

ELEV FT 1751 1537 lR1R 24El 2856 2166 2253 2:35 2417 25113 256: 2670 2752 

M6RL 4386.2 4386.7 4307.2 4387.7 4386.2 4386.7 43LnP.I 43BR.7 4318 .2  431B.7 4311.; 4311.7 4312.7 
ELEV M 534 568 565 01s $36 hhl 667 712 7 3  763 786 514 E 39 

I 1 1 1 I 1 I 1 1 1 I 

30%. E 

2%. E 
258. E 
225. E 
200. E 
175. E 
1%. E 
125. E 
1811. E 
75. E 
50. E 
25. E 

B .  E 
-25 .  E 
-58. E 
- i ; .  E 

-125. t 
-1%. E 
-175 .  E 
-d.?. E 
-225. E 
-258. E 
-275. E 
-386. E 

.. 

.. r~ 
. . ,  

i. . , 

1 1 1 1 ! i 1 

?!! 737 76' 7E9 t i id 47' 
4712.: 

I 1 j 

ELL\) 5x4 5L.p " F> " i r *.jc 

PEAL 4385.2 43d3.7 4 ,: ?3@q, :  4!)#,: 471$,7 4;li,? 4 

i c - ?  E L E V  F? 175; 104; 2.3: 2417 2585 2 ~ 7 8  2 7 5 2  In,> 



PROFILE OF LINE L W S  

DENSITY= 2.67 80U6UER CORRECTION PER tlETEF: .I967 
6=6RAVITY READING E=ELEVRTIOH AEADING 

E 
E 

E 
225. E 
2bQ. E 

. .~. . . . ’  . . :.,. . . . . . . . 175. E 
E 158. 

125. E 
108. E 
75. E 
56. E 
25. E 

8.  E 
-25. E 
-5P. E 
-75. E 

. .  . .  

- -18.. E 
E ww., .“5 

. / . I  

-1%. E 
-:75. E 
-“&, 

-275. E 
-388. E 



PROFILE OF LINE L5885 

DENSITY. 2.67 ROUGUER CORRECTION PER METER .I567 
G = G R R V I I Y  READING E=ELEVIITION READING 

ELEV FI 1745 1838 1512 15V4 2888 2162 2247 23'15 2411 '1450 2578 2654 274b 

NBkL 4786.3 4?Ya.% 4?,@7., 4 3 7 . 5  42fl8.I. 438B.E (309.3 4289.8 4 2 l a . 3  4316.8 4511.7 4511.8 43l:.3 
ELE!, )I 3 2  L' J3 be8 634 b5q 685 71@ 755 761 780 812 837 

I I I ! ! 1 1 I I 1 ! 

583 EC 

I 1 

E 
E 
E 
E 
E 
E 

E 

E 

i 

F 
t 



,; .,: ,... /.._:..:. . 

: , -.. , 
. . . I  . . . ,  . .  , 

PRWILE OF L I N E  L550S 

DENSITY; 2.47 6OUGUER CORRECTION PER K T E R  .I567 
636RAVI T Y REAO I NG E=ELEVATIOH READING 

ELEV FT 1768 1873 1555 2637 2122 2284 2258 2372 2454 2535 2621 2706 2788 
ELEC' H 545 
HGRL 4366.2 4386.8 9387.3 4307.8 43R6.Z 4389.8 4385.3 4385.6 431g.Z 4310.8 4311.3 4311.9 4312.3 

57 1 556 621 647 672 658 723 749 774 795 92s 8 3  

I ! I I 1 1 1 1 1 1 I 1 I 

158. 
125, 
10B. 

. .  ~. ,.,.. .:. . . .  

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
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PROFILE OF LINE L668S 

DENSITY. 2.67 BDUGUER CORRECTION PER RETER ,1967 
6=6RAVITY RERDlNG E=ELEVATION RERDING 

ELEV FT 1774 1068 1942 2827 2189 2191 2216 2350 2444 2526 2606 2673 2775 
ELEV H 541 567 592 610 643 660 694 719 745 778 795 821 046 
R6RL 4386.4 4386.9 4387.4 4387.q 4388.4 4380.9 4369.4 4389.9 431e.4 4318.9 4311.4 4311.9 4312.4 

I 1 1 1 I 1 I 1 1 1 1 1 1 

38E. 
275. 
258, 
225. 
2nn. 
175. 
158. 
125. 
188. 
75. 
5m. 
25. 

8. 
-25. 
-58. 
-75. 

-I$@. 
-125. 
-1%. 
-175. 
-?@@. E 
- 2 5 .  E 
-256. E 
-275. E 
- 3 ~ .  E 

I I 
ELEV FT 1774 1860 
ELEV n 541 54’ 
NGRL 43Rb.4 4386 .3  

E 
E 

E 
E 
E 

E 
E 

E 
E 

E 
E 
E 

E 
E 

E 
E 

E 
E 

E 

1 I 1 
1942 2827 218’ 
5v2 418 b43 

4387.4 43G7.’ 4348.4 

1 1 1 : I 1 1 I 
21‘1 2274 2358 2444 2526 26B8 2693 2775 

694 719 !45 778 795 8? 1 844 



. .  . . . .  . .,.. ...:. . . . . . . . . .  ~. 

ELEV FT 1712 
ELEV N 522 
116AL 43S6.4 

I 

388. 
275. 
258. 
225. 
288. 
175. 
158. 
125. 
186. 
75. 
58. 
25. 

8. 
-25. 
-58. 
-7s. 

-108. 
-13. 
-158. 
-175. 

-225. 
-256. E 
-275. E 
-388, E 

-288. 

I 
€LEV F: 1712 

RGkL 4386.4 
ELEV n 522 

PROFILE OF LINE Lb50S 

DEUSITY= 2.67 80U6UER CORRECTION PER RETER .I967 
6=6RAVIIY READIRG E=ELEVATION READING 

1794 1877 1961 
547 573 598 

k38h.9 4387.4 4387.9 
! 1 1 

2013 2129 
623 649 

4388.4 k388.9 
1 1 

E 
E 

E 
E 

E 
E 
E 

E 
E 
E 

E 
E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 

I 1 1 1 ! 
1754 1875 1961 2843 2!25 
547 d7.. 598 623 647 c 7  

4:e0.9 4367.4 4 3 7 , ~  4386.4 4368.7 

2211 
674 

4389.4 
1 

22% 2378 2468 2545 2627 2713 
78s 725 758 176 8dl 827 
489.9 4318.4 4318.9 4311.4 4311.9 k312.4 

1 1 I ! 1 1 

! 
2211 
674 

4389.4 

1 1 1 ! 1 ! 
22% 2378 2468 3 4 5  2627 2713 
7BO I 2 4  7% 77h RB 1 827 ? E  

4 3 9 . 9  4318.4 4311.9 4!11.4 C ! I . 5  4512.4  



ELEV FT 
ELEV H 
nsAL 

388. 
275. 
258. 
225. 
288. 
175. 
158. 
125. 
M R .  
75. 
58. 
25. 

8. 
-25. 
-58. 
-75. 

-188. 
- 1  *= 
-158. 
-175. 
-288. 
-225. 
-258. 
-275. 
-388. 

A d .  

PROFILE OF LINE L780S i. 

DENSITY= 2.67 BOU6UER CORRECTION PER HEIER ,1967 
6=6RAVITY READING E-ELEVATION READING 

1712 1797 1579 1961 2047 2129 2214 2296 2378 2463 2545 2631 2713 
522 548 573 598 624 649 b75 780 725 751 776 882 827 

4386.5 4387.8 4387.5 4388.8 4388.5 4389.8 4389.5 431R.B 4318.5 4311.P 4311.5 4312.8 4312.5 
1 I 1 1 1 I 1 1 1 1 1 1 1 

E 
E 
E 

E 
E 

E 
E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 
E 

E 

1 1 1 1 1 1 I 1 I 1 1 I 1 
ELEV FT 1712 1797 1879 1961 2 W  2129 2214 2296 2378 2463 254: 2631 2713 
ELEV il 522 545 .J,r 598 624 649 675 7aa 725 75 1 77h 582 627 
H6RL 4306.5 4387.e 4387.5 4388.8 4388.5 4389.8 4389.5 4318.8 4318.5 4311.8 4311.5 4312.8 4312.5 

z 7 7  

F i g u r e  33 



/-- 
PARFILE OF LI'JE 8 M  S 

E 
E 

E 

E 
E 

t 

i 

E 
E 

E 
E 

E 

i 



PROFILE OF L I N E  BASELINE 

OEYSlTVi 2.67 80U6UER CORRECTION PER RETER .19h7 
6=6RRVITV RfM1Nf E = t L E V A l I O N  READING 

REV FT 1929 2114 ZIP6 2181 22b3 2345 2431 2513 25% 2h88 275: 3 4 7  2729 
ELEV M 588 614 639 bh5 bQd 715 741 766 792 El'  84: Sb8 873 
IML 4386.1 431h.6 4317.1 4387.6 438E.l 431E.h 4387.1 43d7.b 4318.1 4 3 l 8 . b  4311.1 4 i l 1 . h  4312.1 

I I I I I I 1 I I I I 1 I 

6 ld .  E 
575. E 

525. E 

k75. E 

425. 

515. 

325. 

275. 

225. 

175. 

125. 

75. 

25. 

-n. 
-75. 

-in. 
-175. 

-225. 

-275. 

-325. 

-315. 

-425. 

-475. 

L. 
-575. 

-h25. 

-675. 

-725. 
-758. 
-715. 

E 

E 

E 

E 

E 

t 
\ 

i 



.i;.. ,. .. .. . .  
j l l  . . .,,.:I::: ,, 

r- 

. . . . . . . . . . . , . . . . . . . .  . .  . .  

ELEV FT 2224 
ELEY N 678 
H6AL 4389.6 

1 

4%. E 

5w. 

5%. 

6BB. 

650. 

700. 

756. 

RUB. 

858. 

4@3. 

7%. 

lPl0 

I 
ELEV FT 2224 
ELEV N 678 
HGAL 4389.6 

PROFILE OF L I N E  POYEHLINE 

DENSITY; 2.67 EOUSUER CDRRECTION PER RETER .1967 
6=GRAVITY READING E=ELEVRTION READING 

4316. 
1 

2x91 2473 2559 2641 2723 286a 2890 297s 3857 3139 3225 
729 754 788 885 8x8 856 881 987 932 957 983 

1 1 1 1 1 1 1 1 1 1 I 
1 4318.6 4311.1 4311.6 4312.1 4312.6 4313.1 4313.6 4314.1 4314.6 4315.1 4315.6 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

I 1 1 1 1 1 1 1 I 1 1 1 
2386 2391 2473 2559 2641 2123 2888 28911 2975 3857 3139 3225 

783 729 754 78@ 885 830 856 881 987 932 957 9R3 
4316.1 4318.6 4311.1 4311.6 4312.1 4312.6 4313.1 4313.6 4314.1 4314.6 4315.1 4315.6 



APPENDIX V I :  Gravity Modeling 



-356 -291 - r77  LJ.2 -175 -1 16 -58 0 56 116 175 233 29 1 358 

tt=tlODEL VALUE O=OESEF'VED VC\LUE E=STN ELEVATION 1.2:s = VERTEX NUHEER OF POLYBON 



L INE @#N WITH MODEL FOR 25aS MOVED TO WEST 

FILE NAME FGjCIN MODEL NAME MODQWN 

MODEL GRAU I TY DIFFERENCE 



- 
@ 

.f 
: 
3 
L 

0, 

Ll 

c 

* 
d 
> 
3 

W 
- 

650 - 

600 

5 so 

500 

4SO 

400 

\., 
\ /  \ 

-356 -295 -241 -187 -133 -79 -25 29 a3 137 191 245 300 

H=ilODEL VALUE O=UBSERVED VALUE E=STN ELEVATION 1 , 2 , 3  = VERTEX NUWBER OF POLYGON 



- r  

. . .  . . .  .*:. 

LINE 25@S MODEL 3 

FILE NAME F258S MODEL N4ME MOD2583 

0BS.GRAVITY MODEL GRAVITY DIFFERENCE 

F i g u r e  38a 



L 

A 

Y 

4- 
; 
3 

3 

$ 
0 

6 

c 

-G 

5 
5, 

'u 

650- 

600 - 

S O -  

SOOd 

4so - 

4QO. 

-241 -187 -133 -79 -25 29 83 137 191 245 -358 - 7 p j  L .  

II=tl@DEL VALUE O=OBSERVED VALUE E=STN ELEVATION 1,?,3 = SERTEX NUHBER OF POLYGON 



w L 

L, I NE 25QS W I TH DENS I T Y  VARI  AT I ONS 

FILE NAME F2JlirS MODEL NPlME MUD250'..; 

0BS.GWCIVITY MODEL GRCIVITY DIFFERENCE 

F i g u r e  3 9 s  



2.7 g m f c c  

-38B -258 -280 -154 -108 -3 0 5d 1 4fl 154 ?BB 254 zag 

!!=HODEL VALUE R=OE.SEF:'JEP VALUE E=STN ELEVATION 1 , 2 , 3  = VERTEX NUHBER OF POLYGON 



"& - - - 

L INE 4BQjIS WITH TWO DENSITY ZONES 

F I L E  NAME F4QIQE MODEL NfiME \ - MOD *oos  





L, T NEi 4QW5 kl I TH DEI'4E; I 'TY CONTRAST' OF= 5 M I L-L. I GALS 

FILE NAME F413W3 MODEL NkME MOD +bcs.SV 
F 

r 

s-rn-r I ON E:LEIV UES GRAVITY MODEL. G R A V I T Y  15 I FFERENCE: 



450 

400 

2 . 7  ~ M I C C  



L I N E :  550s WITH DENSITY CONTRHST O F  . 5  MILLIGALS 

FILE: NAME L55izIS MODEL NAME MODS5BS 

STAT']: ON E L E V  OES, GF:AVITY MODEL G R 4 V I T Y  DIFFERENCE 

42 



c 

2 
? 
h 
t 
5 

450 - 

Fi  g u r e  4 3 -  L I N E  5 5 0 s  
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APPENDIX VII : Density Analysis 



.- 

~ L O T  OF G R A V I T Y  V E R S U S  E L E V A T I O N  

N6AL 182.1 184.3 186.5 188.8 191.8 193.2 195.4 197.6 199.8 242.8 2414.2 

I 
I 
I 
I 
I 
I 
I 
I 

639. - 
I 
I 
I 
I 
I 
I 
I 
I 
I 

615. - 
1 
I 
I 
I 
I 
I 
I 
I 
I 

5921 - 
I 
1 
I 
I 
I 
I 
I 
I 
I 

~ 6 0 .  - 
1 
I 
I 
I 
I 
I 
I 
I 
I 

c , I  

- 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
! 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

11 

r 

1 
* 

1 
* 

1 

1 



L I N E  250s 
NUHBER OF OBSERVfiTImS= 27 r 

t THE PARAHETERS OF THE REGRESSION EQUATION GRAV=A + MELEV ARE 
A= 368.3814 8= -. 1916 FOR ELEVATION 1H HETRES 

A= 1611.4989 B= -.6283 FOR ELEVATION IN FEET 
THE TOTOIL SUR OF SQUARES= 11985.9375 
SUNS W S#UARES DUE TO REGRESSION= 1883.6256 
THE SUN OF SQUARES DUE TO DEViC\TION= 
THE CORRELATION COEFFICIENT = ,9989 

2.3125 

THE POINTS OUTSIDE OF 1,6157 UNITS FROI! THE LINE Y= 368.3814 + -.1916 * X ARE I6NORED 

NUHBEH DF OBSERVATIONS= 27 

THE PFIRMETERS OF THE REGRESSION EQUATION GRAV=PI + M E L E V  ARE 
A= 308.3814 B= -.1916 FOR ELEVATION IN ttETRES 

A= 1811.4989 B= -.6283 FOR ELEVOITION IN FEET 
THE TOTAL SUM OF SQUARES= ia85.m 
SUHS OF SQUARES DUE TO REGRESSION= 1683.6259 

THE CDRRELBTID!4 COEFFICIEYT = ,9784 

14 -,r 
i.2lid THE SUE fsF fOU4FiES DUE TO DEVIATION= 



r 

* b ’  -- 

GR AV 1 T Y/E L E V A  T I o IV 
.. 

WBAL 4164.5 4187.8 4189.5 4192.8 4194.5 4196.9 4199.4 4281.9 4284.4 4286.9 4269.4 

. . . .  . -.. 

r 

h 

i- 

f EET 
2135. 

f 96?. 

1!%. 

HETHES 
651 . 

625. 

668. 

549. 

. 

1 

I 
1 
I 
i 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

T 

- 

r 
I 
I 
I 

1 , 
1 
1 

1 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I 

1 

- 

- 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
! 
I 
I 
? 
T 

1 
A 

1 
i 

T 

I 

I 
I 
i 
I 
I 
1 
I 
I 
I 
? 
I 
I 
I 
I 

I 

i 
I 

! 

I 



L" '  

NUNEER OF UBSERVilTIMJS= 25 

THE PARAttETERS OF THE REGRESSION EQUATION GRAV=A + WELEV ARE 
A= 4311.8'984 b= -.1963 FOR ELEVATION I N  XETRES 

A= 14143.0264 B= -.6438 FOR ELEVATION I N  FEET 
THE TOTPlL SUH OF SQUARES= 1152.8816 
SUHS OF SQUARES DUE TO REGRESSION= 1280.6886 
THE SUH OF SQUARES DE TO DEVIATION= -128.8800 
THE CORRELATION COEFFICIENT = 1 . 0541 

NUMBEE DF OErSE#iVATIDNS= 25 

THE PARMETERS OF THE REGRESSION EQUATION 6RAV=A + MELEV ARE 
G= 4311.8984 8= -.1963 FOR ELEVATION I #  METRES 

k= 14143,6264 b= -.6438 FOR ELEVATIUN It4 FEET 
THE TOTAL SUH OF SQUGRES= 1152.6088 
SUHS OF SWARES DUE fU REGRESSION= 128%.080B 
THE SUH OF SOUARES W E  TO DEVIATION= 
THE COEREFATIUN COEFFICIENT = l .Bfi41 

-12Er.BbM 
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APPENDIX VIII: Magnetic Cross sections 














