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SURFACE GEOPHYSICAL DATA FOR TWO CROSS-VALLEY LINES 

I N  THE MIDDLE EAGLE R I V E R  VALLEY, ALASKA 

By L a r r y  L. Dearborn and Donald H. Schaefer* 

ABSTRACT 

I n  1979 t h e  U.S. Geolog ica l  Survey made e l e c t r i c a l  r e s i s t i v i t y  and se ismic  
soundings a long two l i n e s  c r o s s i n g  t h e  f l o o r  o f  t h e  midd le  reach  of  t h e  Eagle R i v e r  
v a l l e y  no r theas t  o f  Anchorage. Th i s  work was undertaken p r i m a r i l y  t o  determine t h e  
approximate depth t o  bedrock and t h e  gross l a y e r i n g  w i t h i n  t h e  o v e r l y i n g  uncon- 
s o l i d a t e d  sediments. A r e s i s t i v i t y  sounding was made a l s o  a t  a s i t e  about 7  m i l e s  
downstream i n  an apparent  a n c i e n t  o u t l e t  v a l l e y  o f  Eagle R i v e r  t o  exp lo re  f o r  a 
b u r i e d  bedrock channel.  No p r i o r  subsur face da ta  were a v a i l a b l e  f o r  these areas. 

I n t e r p r e t a t i o n s  o f  t h e  geophys ica l  da ta  c o l l e c t e d  i n d i c a t e s  t h a t  t h e  depth t o  
bedrock below the  v a l l e y  f l o o r  a long  t he  two l i n e s  v a r i e s  between 350 and 450 fee t .  
Two, and perhaps t h ree ,  major  unconso l ida ted  sedimentary l a y e r s  a r e  i n f e r r e d  t o  
over1 i e  bedrock, a1 though o t h e r  p o s s i b l e  s i g n i f i c a n t  l a y e r s  may n o t  have been 
recognizable.  

R e s i s t i v i t y  da ta  f o r  a s i t e  i n  t h e  apparent a n c i e n t  o u t l e t  v a l l e y  suggest a 
l o c a l  bedrock sur face  a t  about 50 f e e t  above sea l e v e l .  Th i s  low a1 t i t u d e  r e l a t i v e  
t o  t h a t  o f  a  bedrock ou t c rop  i n  t h e  channel o f  Eagle R i v e r  a  h a l f  m i l e  downstream 
o f  t h e  sounding lends more credence t o  t h e  hypo thes is  o f  a channel i n  t h e  b u r i e d  
bedrock t h a t  may l e a d  t o  t he  F o s s i l  Creek drainage. 

INTRODUCTION 

I n  1979 t h e  U.S. Geo log ica l  Survey made e l e c t r i c a l  r e s i s t i v i t y  and se ismic  
r e f r a c t i o n  surveys i n  t h e  midd le  reach o f  t h e  Eagle R i v e r  va l  l e y ,  15 m i  n o r t h e a s t  
o f  Anchorage. The p r ima ry  o b j e c t i v e  was t o  determine t h e  approximate dep th  t o  
bedrock a long two l i n e s  c r o s s i n g  t h e  v a l l e y  f l o o r .  I n  a d d i t i o n ,  an i n d i c a t i o n  o f  
t h e  number of ma jo r  sedimentary u n i t s  and t h e i r  th icknesses was a n t i c i p a t e d .  No 
p r i o r  da ta  d e s c r i b i n g  t h e  subsurface geology were a v a i l a b l e  f o r  t h i s  p a r t  of t h e  
va l  1  ey. Sur face geophys ica l  methods were chosen over  t e s t  d r i l l  i n g  because o f  
t ime,  budget, and access r e s t r i c t i o n s .  

The midd le  reach o f  t h e  Eagle R i v e r  v a l l e y  i s  s t r a i g h t  w i t h  steep, g l a c i a t e d  
s i de -wa l l s  t h a t  form a U-shaped bedrock trough. Stream a l luv ium,  f i n e - g r a i n e d  
l a c u s t r i n e  depos i ts ,  and g l a c i a l  t i 1  1  a r e  be1 ieved t o  comprise t h e  unconsol i d a t e d  
sediments u n d e r l y i n g  t h e  v a l l e y  f l o o r .  I n  t h i s  reach Eagle R i v e r  and a ma jo r  

*Schaefer i s  s t a t i o n e d  i n  t h e  Carson City, Nevada, O f f i c e  o f  t h e  U.S. Geo log ica l  
Survey, Water Resources D i v i s i o n .  



t r i b u t a r y  meander on a f l a t ,  broad v a l l e y  bottom t h a t  i s  swampy i n  places. A 
sha l low water  t a b l e  i s  probable and i s  f u r t h e r  suggested by seepage i n t o  smal l  
t r i b u t a r y  channels i n c i s e d  i n t o  t h e  v a l l e y  f l o o r .  

COLLECTION DATA 

S i x  v e r t i c a l  e l e c t r i c  r e s i s t i v i t y  soundings and four  se ismic r e f r a c t i o n  sound- 
ings  were made a long two e x p l o r a t i o n  l i n e s  t r a v e r s i n g  t h e  f l o o r  o f  t h e  v a l l e y  
between the  mainstem o f  Eagle R i ve r  and t h e  ma jo r  t r i b u t a r y  ( f i g .  1 ) .  These l i n e s  
were se lec ted  because t hey  were paths t h a t  presented t h e  l e a s t  brush c l e a r i n g  i n  an 
area t a rge ted  f o r  e x p l o r a t o r y  d r i l l  i n g  f o r  ground water.  

I n  a d d i t i o n ,  a  r e s i s t i v i t y  sounding was taken a t  s i t e  R-7 a long t h e  edge of a  
narrow v a l l e y  d r a i n i n g  i n t o  Eagle R i v e r  about 6,000 ft eas t  o f  t h e  H i l a n d  D r i v e  
overpass ( f i g .  2 ) .  Th is  s i t e  i s  o f  i n t e r e s t  because geomorphic f ea tu res  o f  t h e  
general  area suggest t h a t  a  b u r i e d  bedrock channel may l eave  t h e  p resen t  stream 
course on t h e  south s i d e  o f  t h e  v a l l e y .  I f  so, a cons ide rab le  volume o f  ground 
water  m i g h t  be moving o u t  o f  t he  main v a l l e y  upstream of t h e  Geo log ica l  Survey 's  
gaging s t a t i o n .  Such a  p o s s i b i l i t y  was imp l i ed  by Bateman (1980) as a r e s u l t  o f  
reconnaissance geo log ic  mapping i n  1948. On h i s  p l a t e  3, t h e  o b l i q u e  a e r i a l  photo- 
graph c l e a r l y  shows t h e  "by-passing1' v a l l e y .  

A Gish-Rooney* d i r e c t - c u r r e n t  e l e c t r i c a l  r e s i s t i v i t y  u n i t  was used t o  make 
r e s i s t i v i t y  soundings. The Schl umberger a r r a y  method was employed. Va r i ab le  
c u r r e n t  e l e c t r o d e  spacing ranged f rom 15 t o  750 f t  (4.6 t o  229 m), and a  maximum 
draw o f  270 v o l t s  was used. A l l  r e s i s t i v i t y  a r rays  a t  s i t e s  shown i n  f i g u r e  1  were 
o r i e n t e d  c ross  v a l l e y ,  whereas t h e  s i t e  near t he  H i l a n d  D r i v e  overpass r e q u i r e d  an 
a r r a y  o r i e n t a t i o n  p a r a l l e l  t o  t h e  v a l l e y  ax is .  The i n v e s t i g a t i o n  areas a r e  
be l i eved  t o  be w e l l  away f rom any p o t e n t i a l  source o f  e l e c t r i c a l  i n t e r f e r e n c e .  

Seismic r e f r a c t i o n  soundings were made w i t h  a  Bison* s ix-channel  , s i g n a l -  
enhancement, r eco rd ing  seismograph. Energy waves i n  t h e  e a r t h  were produced by 
de tona t i ng  1  t o  2 1 /4  I b s  o f  75-percent A t las*  power p r ime r  pe r  sho t  a t  measured 
d is tances  rang ing  from 750 t o  1500 ft f rom the  ins t rument .  

A t  each sounding s i t e  s i x  geophones were s e t  a t  success ive 5 0 - f t  spacings away from 
t h e  zero p o i n t  i n  the  oppos i t e  d i r e c t i o n  o f  t h e  shot.  Because t he  charges were 
b u r i e d  i n  mo is t ,  c layey  s o i l ,  s t r o n g  energy s i g n a l s  were rece i ved  by t h e  geophones. 
Energy pu l  ses de tec ted  by t h e  geophones were en te red  au tomat ica l  l y  i n t o  e l e c t r o n i c  
s to rage  o f  t h e  seismograph. Measurements o f  t h e  a r r i v a l  t imes,  made i n t e r n a l l y  by  
t he  seismograph, were v i s u a l l y  d i sp layed  on command and l a t e r  were p r i n t e d  on t he  
s t r i p  c h a r t s  as a permanent record .  

*The use o f  brand names i n  t h i s  r e p o r t  i s  f o r  i d e n t i f i c a t i o n  purposes o n l y  and does 
n o t  imp l y  endorsement by t h e  U.S. Geolog ica l  Survey. 



0 1000 2000 3000 4000 5000 FEET 

0 
I I I I  

500 1000 1500 METERS 

Contour Interval 20 Meters 

Figure 1 .--Location of Eagle River valley study area and geophysical sounding sites. 





ANALYSIS OF ELECTRICAL RESISTIVITY SOUNDING DATA 

The f i e l d  sounding curves f o r  l i n e  B, l i n e  A, and R-7 a r e  shown i n  f i gu res  3, 
4, and 5, r e s p e c t i v e l y .  Apparent r e s i s t i v i t y  (Pa) o f  t h e  composite of geo log i c  
m a t e r i a l s  conduc t ing  a p p l i e d  c u r r e n t ,  expressed as ohm-meters, was c a l c u l a t e d  f rom 
the  f i e l d  da ta  us ing  t h e  s tandard equat ion  (Zohdy, 1974a): 

where, V = v o l t a g e  drop between t h e  two i n n e r  e l ec t rodes  ( i n  m i l l i v o l t s ) ,  
I = measured e l e c t r i c  c u r r e n t  f l o w i n g  between t h e  two o u t e r  e l ec t rodes  ( i n  

m i  11 i amperes) , 
A012 = d i s t a n c e  from m i d p o i n t  t o  e i t h e r  e q u i d i s t a n t  c u r r e n t  ( o u t e r )  e l e c t r o d e  

( i n  meters) ,  and 
MN = d i s tance  between t he  two p o t e n t i a l  ( i n n e r )  e l ec t rodes  ( i n  meters ) .  

The r e s u l t i n g  curves were then  d i g i t i z e d  a t  r e g u l a r  i n t e r v a l s ,  and t h e  co r -  
responding apparent  r e s i s t i v i t i e s  were used as i n p u t  t o  a  r e s i s t i v i  t y - i n t e r p r e t a -  
t i o n  computer program (mod i f ied  a f t e r  Zohdy, 1974b). Th i s  program, which r e q u i r e s  
m e t r i c  d i s t a n c e  u n i t s ,  computes a subsur face model o f  p robab le  1  ayer  th icknesses 
and es t imates  r e s i s t i v i t i e s  o f  each g e o e l e c t r i c  l a y e r  t h a t  t h e  model recognizes.  
The r e s u l t i n g  th icknesses g i ven  f o r  t h e  sounding s i t e s  a r e  n o t  de r i ved  f rom unique 
s o l u t i o n s ,  b u t  t h e y  rep resen t  t h e  b e s t  geo log ic  f i t  t o  t h e  f i e l d  data.  

ANALYSIS OF SEISMIC REFRACTION SOUNDING DATA 

I n i t i a l  a r r i v a l  t imes o f  compressional waves r e s u l t i n g  from a  sho t  b l a s t  a t  a  
six-geophone a r r a y  can be used t o  c a l c u l a t e  t h e  depths t o  geo log ic  i n t e r f a c e s  where 
an ab rup t  change i n  wave v e l o c i t y  occurs. The t r a v e l  t imes o f  t h e  generated energy 
waves a r e  p l o t t e d  a g a i n s t  d is tances  between a sho t  and t h e  r e c e i v i n g  geophone ( f i g .  
6). Two o r  t h r e e  s t r a i g h t  l i n e s  can be drawn through each s e t  o f  da ta  p l o t s .  The 
s lope  o f  each s t r a i g h t - l i n e  segment i s  t h e  r e c i p r o c a l  o f  t h e  wave v e l o c i t y  o f  a  
s i n g l e  s e i s m i c a l l y  homogenous l a y e r .  Success ive ly  deeper l a y e r s  a r e  represented by  
d i s t i n c t l y  s loped segments t h a t  p l o t  f u r t h e r  from t h e  o r i g i n  o f  t he  graph. 

Due t o  suspected geo log ic  compl i ca t ions ,  o n l y  t h e  v e l o c i t y  d i f f e r e n c e s  between 
bedrock (about  12,500 f t l s )  and t h e  immediate ly  o v e r l y i n g  m a t e r i a l  (4,100 t o  7,000 
f t / s )  were cons idered s u b s t a n t i a l  enough t o  d e r i v e  r e 1  i a b l e  depths t o  an i n te r f ace ,  
The small v e l o c i t y  d i f f e rences  a t  sha l lower  depths i n d i c a t e d  on t h e  5-3 and S-4 
p l o t  ( f i g .  6 )  may be meaningfu l ,  a l though a t tempts  t o  d e r i v e  i n t e r f a c e  depths t h a t  
agree w i t h  t h e  r e s i s t i v i t y  r e s u l t s  were unsuccessfu l  . 

The depths t o  bedrock (Zb)  were c a l c u l a t e d  from t h e  se ismic  da ta  p l o t s  us ing  
t he  equat ion (B ison Inst ruments Inc,, 1971, p. 22):  
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Figure 6.--Seismic travel-time plots for test sites along exploration lines A and B, 

S = Seismic test site (locations shown on figure 1). 
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Figure 6.--Seismic travel-time plots for test sites along exploration lines A and B1--Continued 
S = Seismic test site (locations shown on figure 1). 



where, Xc  = d i s t ance  corresponding t o  t he  i n t e r s e c t i o n  o f  t he  bedrock-ve loc i  ty 
segment and t h e  o v e r l y i n g  sed imen t - ve loc i t y  segment ( i n  f t ) ,  

Vb = se ismic v e l o c i t y  c a l c u l a t e d  f o r  bedrock ( i n  f t / s ) ,  and 
= se ismic v e l o c i t y  c a l c u l a t e d  f o r  t h e  ad jacen t  o v e r l y i n g  sediment ( i n  

V0 f t / s ) .  

RESULTS OF INTERPRETATIONS 

The r e s u l t s  o f  i n t e r p r e t a t i o n s  o f  e l e c t r i c a l  r e s i s t i v i t y  and se ismic r e f r a c -  
t i o n  soundings a r e  summarized i n  t a b l e  1. Depth-to-bedrock f i g u r e s  should be 
viewed as es t imates  i n  t h a t  t h e  geophysical  techniques used are'based on c o n t r a s t s  
between geophysical  p r o p e r t i e s  o f  conceptual  i z e d  geo log ic  1 ayers,  t h e  a n a l y s i  s o f  
which r e q u i r e s  some s i m p l i f y i n g  assumptions. Therefore,  these techniques do n o t  
n e c e s s a r i l y  measure abso lu te  depths t o  geo log ic  i n t e r f a c e s .  

Computer r e d u c t i o n  o f  t h e  r e s i s t i v i t y  da ta  i n d i c a t e s  t h r e e  ma jo r  l a y e r s  pos- 
sess ing s u b s t a n t i a l l y  d i f f e r e n t  r e s i s t i v i t i e s :  l a y e r  I ,  g r e a t e r  than 100 ohm- 
meters; l a y e r  11, l e s s  than 100 ohm-meters; and bedrock, g r e a t e r  than  1,000 ohm- 
meters.  The presence o f  another  1 ayer  ( I  11) immediate ly  o v e r l y i n g  bedrock a long  
t h e  southwest s i d e  o f  t h e  v a l l e y  i s  suggested by increased r e s i s t i v i t i e s  below 270, 
210, and 285 f t  a t  s i t e s  R-4, R-5, and R-6 r e s p e c t i v e l y .  

The s i n g l e  r e s i s t i v i t y  sounding made a t  s i t e  R-7 t o  i n v e s t i g a t e  t h e  p o s s i b l e  
presence o f  a bur ied ,  anc ien t ,  bedrock channel suggests t h a t  t h e  bedrock su r f ace  a t  
t h i s  p o i n t  may be about 300 f t  below l and  sur face.  Layer ing  w i t h i n  t h e  unconsol i- 
dated sediments a t  t h i s  s i t e  was n o t  d i sce rnab le  f rom t h e  sounding data.  The 
computer s o l u t i o n  o f  depth t o  bedrock may be ques t ionab le  i n  t h a t  t h e  t a i l  o f  t h e  
f i e l d  curve appears t o  r e f 1  e c t  1 a t e r a l  i n t e r f e r e n c e  i n  t h e  generated e l e c t r i c a l  
f i e l d .  However, i f  t h i s  f i g u r e  i s  n o t  s e r i o u s l y  i n  e r r o r ,  t h e  a l t i t u d e  o f  bedrock 
here  i s  about  50 f t  above NGVD (sea l e v e l  o f  1929). Approx imate ly  a h a l f  m i l e  
downval ley f rom t h e  sounding, bedrock i s  exposed i n  t h e  channel of Eagle R i v e r  a t  
an a l t i t u d e  o f  about  240 ft. (See f i g u r e  2.) The bur ied-channel hypo thes is  o f fers  
a reasonable exp lana t i on  f o r  t h e  cons ide rab l y  lower  bedrock a l t i t u d e  i n  t h e  up- 
stream t r i b u t a r y  va l  1 ey. 

Seismic t r a v e l - t i m e  p l o t s  c l e a r l y  r e f l e c t  t h e  sediment-bedrock i n t e r f a c e  by  
v e l o c i t y  increases of 5,000 t o  8,000 f t / s .  F a i n t  i n d i c a t i o n s  o f  a sha l lower  i n t e r -  
f ace  a r e  p resen t  f o r  soundings a long  t h e  mainstem o f  Eagle R iver ,  b u t  t h e  depth t o  
t h i s  i n t e r f a c e ,  i f  i t  a c t u a l l y  e x i s t s ,  cou ld  n o t  be determined. The l a c k  o f  
d e f i n i t i o n  by t h e  da ta  o f  o t h e r  p robab le  i n t e r f a c e s  between c o n t r a s t i n g  m a t e r i a l s  
i s  n o t  s u r p r i s i n g .  Seismic r e f r a c t i o n  soundings commonly cannot  produce data which 
d e l i n e a t e  t h e  ex i s tence  o f  a l ow-ve loc i  ty l a y e r  u n d e r l y i n g  a l a y e r  hav ing  medium o r  
h i g h  v e l o c i t y .  Therefore,  r e c o g n i t i o n  o f  a t y p i c a l  c l  ay sandwiched between 
a l l u v i u m  o r  t i l l  and bedrock g e n e r a l l y  i s  n o t  p o s s i b l e  w i t h  t h i s  technique. Also, 
if t h e r e  i s  s u b s t a n t i a l  topographic  r e l i e f  o f  t h e  b u r i e d  bedrock sur face,  a r r i v a l  
t imes from s h a l l  ower i n t e r f a c e s  w i l l  be d i s t o r t e d  o r  d isguised.  

F a i r l y  good agreement o f  depths t o  i n t e r f a c e s  r e s u l t e d  from r e s i s t i v i t y  and 
seismic soundings taken ad jacen t  t o  each o the r .  One no tab le  excep t ion  i n  t a b l e  1 
i s  t h e  R-5/S-4 l o c a l i t y .  No exp lana t i on  f o r  a disagreement o f  about 100 f t  i s  
r e a d i l y  acceptable.  However, t h e  R-5 sounding may n o t  have penet ra ted  t o  bedrock; 
thus,  bedrock a c t u a l l y  cou ld  be about 500 f t  below t h e  sur face  and deeper than  a t  
t he  o t h e r  s i t e s .  



Tab1 e 1.--Cal c u l  a ted depths t o  probable 1  i tho1 og i c  i n t e r f a c e s  determined from 
geophysical soundings 

* rounded t o  t he  nearest  5 f t  
** ana lys i s  i n d i c a t e d  data f o r  R-1  a re  n o t  i n t e r p r e t a b l e  

*** t e n t a t i v e  i n d e n t i f i c a t i o n - d a t a  i n t e r p r e t a t i o n  n o t  conc lus ive  

Sounding s i t e * *  

l i n e  B S- 1 
R- 2 
5-2 
R- 3 
S- 3 
R- 4 

l i n e  A S- 4 
R- 5 
R- 6 

near H i land  D r i v e  R-7 

Depth t o  major i n t e r f a c e  ( i n  ft below land sur face)*  

t op  of bedrock 

260 
440*** 
345 
390 
390 
375*** 

480 
360 
380 

3 1 O*** 

l aye rs  1/11 

- - 
50 - - 
9 0  - - 
90 

- - 
40 - - 

- - 

laye rs  II/III*** 

- - 
- - - - 
-- 
- - 

270*** 

-- 
2 1 0*** 
- - 

285*** 

- - 



SUGGESTED ADDITIONAL INVESTIGATIONS 

The work descr ibed  i n  t h i s  r e p o r t  appears t o  have served w e l l  as a means o f  
supp ly ing  bas i c  subsur face i n f o r m a t i o n  i n  a  smal l  segment o f  the  Eagle R i v e r  
v a l l e y .  Geophysical sounding da ta  f o r  t he  va l ley -bo t tom,  a l l u v i a l  reach t h a t  
extends 3 m i  upstream and downstream o f  the  survey l i n e s  used i n  t h i s  s tudy  
p robab ly  would be equal l y  b e n e f i c i a l  . I d e n t i f i c a t i o n  and c o r r e l a t i o n  o f  ac tua l  
geo log ic  u n i t s  should be r e a d i l y  f e a s i b l e  when t e s t  d r i l l i n g  i n  t he  r e p o r t  area 
occurs.  This,  i n  t u rn ,  w i l l  enhance t h e  d i r e c t  use fu lness  o f  f u t u r e  r e s i s t i v i t y  
and se ismic soundings i n  ad jacen t  reaches o f  t h e  v a l l e y .  Fu tu re  i n v e s t i g a t o r s  a l s o  
should cons ider  employing a r e s i s t i v i t y  technique known as h o r i z o n t a l  p r o f i l i n g  
(Zohdy , 1974a) . 

Another wor thwh i le  ven tu re  i n  e v a l u a t i n g  t h e  ground-water p o t e n t i a l  of t h e  
Eagle R i v e r  v a l l e y  would be t e s t  d r i l l i n g  i n  t h e  v i c i n i t y  o f  t h e  s i t e  R-7. Con- 
f i r m a t i o n  o f  t he  depth t o  bedrock here, where a b u r i e d  bedrock channel i s  sus- 
pected, i s  needed, as i s  an es t ima te  of any s u b s t a n t i a l  ground-water movement away 
from o r  i n t o  t h e  main v a l l e y .  Fu r the r  use o f  r e s i s t i v i t y  o r  se ismic techniques 
p robab ly  w i l l  n o t  y i e l d  r e l i a b l e  r e s u l t s  i n  t h i s  area as t h e  t e r r a i n  i s  e i t h e r  t o o  
swampy o r  h i l l y ,  

SUMMARY 

I n t e r p r e t a t i o n  o f  e l e c t r i c a l  r e s i s t i v i t y  and se ismic  r e f r a c t i o n  da ta  c o l l e c t e d  
i n  one area o f  t h e  m idd le  reach o f  t he  Eagle R i v e r  v a l l e y  i n d i c a t e s  t h a t  a t  most 
p o i n t s  a long  t h e  e x p l o r a t i o n  l i n e s  t h e  depth t o  bedrock below t h e  v a l l e y  f l o o r  
v a r i e s  between 350 t o  450 ft. Two, and perhaps th ree ,  ma jo r  unconso l ida ted  sed i -  
mentary l a y e r s  a r e  i n f e r r e d  t o  o v e r l i e  bedrock. Other s i g n i f i c a n t  l a y e r s  may e x i s t  
t h a t  a r e  n o t  recogn izab le  f rom the  sounding data.  

A r e s i s t i v i t y  sounding made i n  a  smal l  t r i b u t a r y  v a l l e y  about  6,000 f t  eas t  o f  
t he  H i l a n d  D r i v e  overpass i n d i c a t e s  t h a t  here  t h e  bedrock su r f ace  i s  about  50 f t  
above sea l e v e l .  Th i s  low a l t i t u d e  r e l a t i v e  t o  t h a t  o f  bedrock exposed i n  t h e  
channel o f  Eagle R i v e r  downstream suggests t h a t  a  bur ied ,  anc ien t ,  bedrock canyon 
may leave  t h e  p resen t  course and lead  t o  t h e  head o f  t h e  F o s s i l  Creek d ra inage  2 mi  
t o  the  west. 

NOTE ADDED AFTER DIRECTOR'S APPROVAL: Four t e s t  w e l l s  were d r i l l e d  a long  l i n e  B 
( f i g .  I )  i n  September 1980. A t  t e s t  we1 1 2, approx imate ly  midway on 1 i n e  B y  d r i l l -  
i n g  was suspended a t  634 f e e t ;  bedrock had n o t  been reached. I n f o m a t i o n  f rom t h e  
o t h e r  t e s t  we1 1 s a1 so suggested t h a t  bedrock cou1 d be a t  s i g n i f i c a n t l y  g r e a t e r  
depth than repo r ted  he re in .  I n  January 1981 two o r  more o f  these t e s t  we1 1s a r e  
scheduled t o  be deepened. A f i n a l  r e p o r t  w i l l  p rov ide  r e v i s e d  dep th  values f o r  
l i n e  B. 
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