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March 29, 1967 

MIE~OP~aND5E~ TO R. J. LACY: 

VERGIN NAP, ROWS ANOI~L&LY 
MO'~I~,V'E CO~Ty, AREZO~ 

During the month of February; X cemp!e~ed a pho=ogeologic map of 
=he Virgin Narrows area from color pho~ographs flo~ by J~ 5. Lindsay. 
The good resoiuZicn of ~he nearly horizontal stratigraphle hori::ons of 
typical p!a~eau sediments made i~ possible ~o co=~pile a reliable and ac° 
curate geologic ~p of ~he area except for the necessary fleid checks 
for lithology and de~ail s~ruc~ura! dips. 

The color" pho=ographs~ viewed s=ereoscopically~also made it possible 
to scan ~he ~.~zire area for evidence of igneous ac~ivi~y~ alte=a~ion~ or 
any other a~.~lous surface features =ha~ migh~ resul~ from a possible 
Ye=~iary i=uu-aslon at depth~ as postulated by ~azker Gay in his December 
report on Khe subject area. 

No visual evidence of such a phenomena could be no~ed~ e×c~p= some 
i~ola~ed hills three o~ four miles from ~he cen~er of the ano==iy t~a~ 
ei~peared ~o be of e=trusive origin~ either re~nen~s of fl~ ~:o~ or dark 
plugs~ ~i~h ~c:~ ~:~ish a!~era~!on. Subse<uen~ field checking recently 
co=p!e~ed in =h~ ~re- in conjunction with ~e~che~icai samplingcf fracture~, 
proved thee~ Liilg =o be erosional remanen~ of a recen~!y ceme~_=~d conglomer- 
ace containing boulders and fragmen=s of basalt and o~her fl~ ,~ mixed with 
zcdimen=ary fr~en~s unco~form.ably overlying some very ~hin red ~e!e i:~a~.ed - 
£a~eiy abov~ =he !~aibab li:~e~one. ~his accoun=ed for =he reddls,, ~'altera=ion" 
halo around ~r= of ~he hills. 

Fur=her field checking in the process of sanpling and examination failed 
~o reveal any evidence of deep seated intrusion in the form of bleaching~ 
~i~era~ion~ silicifica~on~ chloritiza~ion~ racrysta!liza~ion~ breceia~ion~ 
dikes 3 or any of the phenomena usually associated wi~h kno~m in=rusive bodies. 
En =raversing ~he Narrows a good section of the upper Calivi!le limestone 
~ms exposed ~ich % could not dis=inguish on =he aerial pho=os due to aimost 
idea=ice! surface coloring with ~he overlying sandstones and because of ex- 
posure only aT ~he bottom of the gorge. These carbonate rocks appeared to be 
~pical finely c~/sCalline~ gray llmes~ones wi=h some =hln lenses of char= 
nodules~ but ~i~!zh failed =o effervesce very actively w!=h acid and are prob- 
ably dolomi~i¢, ~here isno evidence of =ecrysta!!izatlon.• 

A grea~ d~'~Jl of effort was expended in s~mpling the near v~r~ical f r ~ . , -  
~es in the sediments at the bottom o f  the gorge along ~he river ~nd up Puu ~ 
~a=ory Canyon for some miles on ealch side of ~ ~,,emagne=ic high. ~= was fo~,~ 
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R. J. Lacy -2- Mmrch 29, 1967 

the= such frac=ures which appeared ~o be s=rong enough =o ex~end even 
~hrough the exposed rocks were relatively few in number and of doub~fu! 
persis=ence in depth. Ho~ever~ a very conscientious effor~ was made =o 
s~ple each of ~hese as carefully as possible in ~he ~Ime available. 
Access to =he canyon bo~=oms could be gained on!~ on foo~ and ~he river 
bottoms by ~ding. The s~onges~ f~actures and join~ing systems are in 
~he i-r~edlate area of the magnetic high, buC this also coincides wi~h =he 
~op of =he gentle dome s~ruc~ure. 

The samples are n~ in =he process of being ap~lyzcd for copper; 
lead 3 zinc~ silver and mercury by our Geochemical Department. ~bou= 50 
fissures and/o~ shear zones were sampled~ including resampllng of the ones 
men=ioned in Parker Gay~s repot=. Strikes and dips were determ.ined~ and 
a brief description of ~he relative strength of =he fracture was no~ed 
i.e.; ~_d~n~ persls=enc% brea~h of shear zone~ e=c. These findings will 
be appended to ~his memorandu~a when analysis is complete. 

Xn s~nary it can be said ~ha~ as a resul~ of careful photo scanning 
and mapping~ and from five days of field checking and ground reconnaissance 
of Zhe subjec~ area~ =here is no a~aren~ geologic evidence as yet discovered 
~o suppo=~ the h~o£hesis of a Tertiary in~rusion a= depth. The s=ruc=ura! 
doric ~i~h very gen~!e dips can be ~he result of various geo!oEic processes 
5egides ~ha~ of i~trusio~ and =hus is c~eple~ely inconclusive. ~ is doub~- 
fu! if further surface geologic work wall p~-ovide much addi~i~J~al signlfl- 
cant criteria for evaiua~ing ~he nature and origin of ~he magne=ic and 
gr.avi=y high % ~ w~xcn ex£s=s in =his area. 
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MARVIN P. BARNES 
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MEMORANDUM TO M. P. BARNES: 

April 33 1967 ..:: 

ST. GEORGE GEOCHEMISTRY 

© 

Dear Mary: 

Enclosed are the copper, lead 3 and zinc analyses that you have 
requested for your St. George samples. All of the data is reported 
in parts-per-million (ppm) and is derived from the atomic absorption 
instrument (including lead). Check samples analyzed concurrently with 
the regular run have shown good duplication. 

In the future 3 I would suggest that the sample bags you used should 
be filled about one-third full (7x9 bags) and clearly labeled. This 
procedure will aid our sample preparation and also provide more repre- 
sentative values. 

Yours truly, 

K~: a o 

E~C o 

K o H, NAT ION 

cc: RJLacy, w/enc. 
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No_._.z% 
I 
2 
3 
4 
5 
6 
7 
8 

9 
iO 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

*22 
23 
24 
25 
26 
27 

* *28 
"29 
"30 - " 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

Description 
Tight shear 
I' shear zone 
2" shear 
1 ' shear 
4' shear zone 
Strong 21 shear 

2" J o i n t  
2" shear in 6 t zone 
Strong 8" shear 
Tight 2" shear 
Strong "Art" fracture in,.10' zone 
Sharp I' shear 
Tight shear zone 
Weathered vaggy SS (no fracture) 

!I l! II 11 

Tight 2" shear 
Tight shear 
Fairly strong I" shea= 
Tight fracture 
Sharp fracture 
Sharp fracture 
Fairly strong shear 
Strong shear zone 20' wd. 

!! $! 11 

Tight fracture 
Strong shear zone • - 
Small tight fracture 
Strong shear zone : 

I! !! 15 

I !  : 1 !  ~ ! |  . " 

Fracture in 20' shear zone 
Tight shear 
Strong 8' fracture z~ne 
Strong fractures.. 

II !l HA~!| 

1! !! 

Sharp fracture 
Strong fracture • 

!1 !I 

I! t| 

Lith. Bearing 
Rd SS NOSE 

" N02E 
" NI5W" 
we N 

" S20E 
it N 

Yel SS S25E 
- " N25W 

" NI5W 
" SO5W 
" S45E 

. tw S25E 

" NIbE 
I! 

tt 

" S35E 
,t S30E 

" N35E 
Gy Dol S35E 

" S30E 
It N35W 

Yel SS S25E 
" N20W 
" N25W 
" NI5W 
" NIbW 
" S10E 
" NIOW 
" Due N 
II f! 

" Sb0E 
t, N45W 

14a Ims N50W 

" N45W 
I| I! 

II i! 

Yel SS base N40W 
14a ~ms N35W 

!| II 

" S50E 

• 

65 °E 
700E 

65 °E 
70°E 
800E 

85 °E 
65 °E 
+90" 
80°E 

80OE 

90 ° 
80°E 
65 °E 

75 °E 
• 490 ° 
85 =E 
85 ° 

__--,gO" 
+90 ° 
75 OE 
+90 ° 
+90 ° 
65 °E 
60°E 
65 °E 
80OE - 

70°E 
l! 

+90 • 
+90 ° 
90 ° 
90 ° 

If 

90°. 
90 o 

85 °E 
90" 

90" 

GEOCHEMICAL SAMPLES 
FRACTURES AND JOINTS 
VIRGIN NARROWS ANOMALY AREA 

c.._v.- z...nn 
....... Missing ...................... 

Missing ............... 
Missing ............... 

....... Missing . . . . . . . . .  
3 
3 
2 
4 

15 
3 
2 
3 
3 
3 
4 
4 
8 
7 
9 
7 

12 
8 
1 
2 
3 
3 

2 3 2  
8 

970 
37 
38 
23 
11 
12 

5 
13 
11 

3 
8 

9 

2 
4 
1 
7 

10 
4 
2 
2 -  
4 

11 
5 
9 
9 
2 
1 

10 
14 

0 
2 
4 
4 
1 
0 
0 

12 
0 
4 
5 

12 
16 

9 
14 

6 
7 
9 

15 

22 
8 
4 

13 
. 1 

8 
1 
9 

12 
8 
3 
9 

13 
18 
12~ 

8 
19 
48 

5 
15 

8 
8 

37 
3 

117 
14 
12 

8 
200 
470 
107 
150 

42 
6 

145 

735 

5 
3 
3 
5 
6 

17 
5 

12 
2 
4 
7 
3 

64 
10 

1 
4 

11 
19 

4 

8 
2 

13 
5 

22 
10 

3 
24 
61 
42 
38 
77 
10 
36 
10 

33 

0.63 
0.65 
0.37 • 
0067 
0.36 
0023 
0 ~ 1 7  
0 .23 
0 .70 
1 .34 
0.60 
l.lO 
1002 

0.50 
0.67 
0 .24  
I .68 
0.12 
0.38 
0.40  
0.39 
0.23 
1 . 0 6  
0.39 
1.00 
0.38 
0.41 
0.40 
1087 
1056 
0071 
1.57 
0.61 
0.42 
1.35 

2,70 
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No.....~, 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52. 
53 
54 
55 
56 
57 
58 

I00 
i01 
102 

• . " + • 

t 

Descrlptlon_ " ~ Lith, Bear tn~  D ~  C_~u P.b.b Z nn Hg 

Strong frac6ure 
!I I! 

I t  II 

I I  It 

II II 

Picked sample Cu SS 
Adit face in Cu SS-- 
Alt. 6" Cu Stn SS 
Picked Sample Cu SS 
Fair fracture 
Tight single shear 

l! 11 II 

Strong shears and fracture 
1! I, ,, ~' 

Strong fracture (fault~) 

Sharp 2-3" fracture 
" 6" fracture 

('~Itered" (?) zone red and yellow). 
(on hills south of SS bridges - )' 
( (prospect pits) ) 

14a Ims base 
ll 

11 

; I! 

I! 

Rd SS 
I !  

I t  

Yel SS 
Red SS 

!!  

I I  

Yel SS 
1! 

S80E 90" 
,, 90 o 

S65E 90" 
S60E 90" 

g! If 

"-''Not run 

.... Not run 
S30E 80°E 
S45E 90"i 
S40E 90 ° 
NI5W 90 ° 
S45E 85°W 
S60E 70oW 
N60W. 80°E 
$35E 80°E 
$35E 80°E 

9 16 
15 II 
15 14 
19 9 
27 9 

High grade ....... 
50 40 

3330 . 9 
High grade ....... 

12 5 
1 2 
5 1 
3 ~ 2 
5 16 

2500 
170 
435 
123 
180 

39 
1580 

11 
1 
9 
3 
6 

1 0 0 
5 2 330 
7 4 232 

75 14 
197 5 
164 13 

141 
79 
45 

15 
780 
33 
34 
12 

15 
44 

6 
2 9  

4 
l l  

5 
3 
8 
5 
6 

27 

73 

2.27 
1.66 
1.77 
1.32 
2.05 

0.63 
1.41 

0.56 
0.39 
0 .40 
0.59 
0.25 
0.49 
0.29 
0.48 
0.65 

1.44 
0.41 
1.30 

*Parker Gay's #4 

**Parker Gay's Location 
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GEOPHYSICAL DIVISION 

~ ~ ~ , ~: i~ •. 

~: ' :  . . . . . .  : ~, M r ,  J. H. Courtright 
T, uCson Office ',~ • 

~,i Dear Sir: 

3422" South ~'700 West 
.~Salt Lake City~ Utah, 

. F e l ~ r u a r y  7 ,  1 9 6 7  ~ j ~  , , ,  " 

P R E P A R E  A N S W E R S - . . . H A N D L E _ . . - .  

FILE ....... i N I T I A L S  . . . .  

~EVALUATION OF THE VIRGIN NARROWS 
ANOMALY, MO~L~VE COUNTY. ARIZONA 

This is ~o confirm brief d~scussions concerning the subject report 
.during the Exploration Conference. Copies of Parker Gay's report of 
December 1966 were distributed to you~ Mr, Pollock, and Mr, Wojcik at 
the confe~rencd~ ~ A copy will be forwarded tO. Bill Kurtz with a copy of 

.: this let~ter. 

cc: ~CPPolI0ck & KERiehard 

SPGay 

Very truly yours, 

• " ? ; .  

o , ~ ,  

~.: • ~-', :?i'~ 

5 

• ~.Mr, Pollock generally favored the proposals in this report. I told 
~: him that no appropriation request would be submitted until we reached a 

Stage wherein property acquisition and drilling may be recommended. In 
the meantimej we shall conduct the recommended aeroma~_gneti9 survey enroute 
to projects in Arizona. Specifications of this survey would be 63000 feet 
elevation with~ a one mile flight line spacing controlled by 35 mm spotting 

.... photography. We shall then probably assign Jerry Haselton and Ken Nation 
to the geochemical highgrading technique of samplingmaterial in fissures 
and fractures, our evaluation and recoa~,en~aCions, based on this workj 
shall th~ bepresented for considerations of geologic evaluation and field 
investigationsj property acquisition~ drilling and follow-up E.M. drill 


