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CORE LOG 

VALLES CALDERA #2A, NEW MEXICO 

by 

Virginia L. Starquist  

ABSTRACT 

Scien t i f ic  core hole VC-2A was dr i l led  into the western 
ring-fracture zone a t  Sulphur Springs i n  the Valles caldera, 
New Mexico. VC-PA, the second sc i en t i f i c  core hole i n  the 
caldera, was cored through a faulted and brecciated sequence 
of intracauldron tu f f s  and volcaniclastic rocks t o  a depth 
of 528 m. As of November 1, 1986, the unequilibrated 
bottom-hol e temperature was 212OC. The rocks penetrated are 
intensely altered and host sub-ore grade stockwork 
molybdenite mineralization between 25 and 125 m. T h i s  
report contains a detailed core log t o  aid researchers i n  
t h e i r  studies of the Val l e s  caldera magma hydrothermal 
system. 

I. INTRODUCTION 

Valles caldera #2A (VC-2A) is  the second sc i en t i f i c  core hole dr i l led  into 
the Valles caldera as  a par t  of the Continental Sc ien t i f ic  Dril l ing Program 
(Fig. 1). The primary objective of VC-2A was t o  penetrate the vapor zone 
beneath the acid-sulfate hot spr ing  system o f  Sulphur Springs on the western 
edge of the resurgent dome inside the caldera (Goff and Nielson 1986). 
Secondary objectives were t o  core through the interface between the vapor zone 
and the hot water-dominated zone, t o  obtain structural  and s t ra t igraphic  data 
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Fig. 1. 
Schematic map o f  Valles caldera region showing location o f  VC-2A. 
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on the caldera f i  11 rocks along the ring-fracture resurgent-dome boundary, and 
t o  determine possible mechanisms of ore deposition i n  an active caldera 
hydrothermal system. 

Over 98% of HQ core (62-mm diameter) throughout the en t i r e  length of the 
bore was successfully recovered. The core hole was spudded on September 5, 
1986, and completed i n  24 days. Total depth is  527.7 m (1731 f t )  and the 
unequi 1 i brated bottom-hol e temperature (BHT) was 2 1 2 O C  (410OF) as of 
November 1, 1986. The core from 366 core runs averaging 5 f t  in length is  
stored i n  224 boxes. 

A core log i n  the Appendix provides detailed information on rock types, 
coherency, mineralization, a l te ra t ion ,  and rock structures observed in the 
core. I t  is  intended t o  be used by researchers who w i s h  t o  work on research 
projects associated w i t h  the Valles caldera sc i en t i f i c  d r i l l i ng  program o r  
other research problems. All core was cleaned, labeled, and boxed according t o  
the sampling procedures of S. Goff (1986). Those who wish to  obtain core 
should contact Fraser Goff o r  Jamie Gardner, ESS-1, D462, Los Alamos National 
Laboratory, Los Alamos, NM 87545 or  Dennis Nielson o r  Jeff  Hulen, University 
of Utah Research Ins t i tu te ,  391 Chipeta Way, Suite C,  Sa l t  Lake City, UT 
84108. After the summer of 1987, a l l  core will be stored a t  the US Department 
of Energy Core Repository i n  Grand Junction, Colorado. The curator of t h i s  
repository is Richard Dayvaul t. 

11. DISCUSSION 
. A  

For description of the core i n  V C - U ,  a two-facing-page log was ut i l ized 
(see Appendix). The f i r s t  page contains a heading w i t h  general information, 
d r i l l i n g  dates, depth, and number of boxes and runs. Lithology was graphically 
logged a t  a scale of 3/4 i n .  = 5 f t ,  there being 50 f t  (15.25 m) per page. A 
coherency prof i le  shows the competency of the rock, and separate columns show 
specif ic  mineralization. The second page of the s e t  has similar headings and a 
number of columns for noting core recovery (in f ee t  per run), the r u n  number, 
and descriptions of structures including sketches of fractures and broken 
zones, the angle of dip of fractures and in f i l l i ngs ,  f racture  frequency (number 
of f ractures  per run), and re la t ive  porosity. Sections of core were waxed a t  
selected intervals  and are  indicated w i t h  a special symbol ( @ZZZi& ) and a 
sample number w i t h  the corresponding depth, i .e. , WB19-1, 61-61.9'. 
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A summary section of VC-2A is  shown i n  Fig. 2. A t  the top of the core 
hole, the f i r s t  rocks encountered were landslide debris and volcaniclastic 
sediments. The greater  portion, however, consists of various ash-flow tu f f s ,  
w i t h  l esser  intervals  of a i r - fa l l  t u f f s  and tuf f  breccias. Also encountered 
were t h i n  in tervals  of sandstone and ca tac las t ic  rocks. 

Most of the rocks are  hydrothermally altered.  In much of the tuf f  
sequence the l i t h i c  fragments and fiamme are  a l tered t o  pale green clay. From 
435 m (1428 f t )  t o  total  depth, the matrix i s  also composed of green clay 
giving a d is t inc t ive  green turquoise color t o  the rock. These clays have been 
analyzed by x-ray diffract ion and consist of sericite-montmorillonite-illite 
with o r  without chlorite.  In many instances the plagioclase i n  the rock i s  
a l tered t o  so f t  clay, and the rock consequently appears t o  be pit ted.  In the 
upper par t  of the hole there are  intervals  of "splotchy" appearance that  are 
due t o  a hydrothermal a l terat ion overprint on devi t r i f ied  welded tuf f .  

A number of interesting structures were observed i n  the tuf fs .  Most 
conspicuous are  a number of breccias; small vein breccias, f a u l t  breccias, and 
coarse-grained tuf f  breccias. A t  487 m (1596 f t )  there i s  a possible intrusion 
breccia displaying angular l i t h i c  fragments i n  a matrix of ca l c i t e  and green 
clay. T h i s  zone has a f la r ing  cylindrical shape, 65-70' from core ver t ica l ,  
b u t  i s  only a few centimeters i n  length. A t  477 m (1565 f t )  there appear t o  be 
welded pumice t r a ins  i n  very f ine  grained tuf f .  Mylonites a re  observed a t  
several locations i n  the vicini ty  of 479 m (1570 f t ) .  A spectacular section of 
bedded, fa l l -out  t u f f s  occurs from 373 t o  380 rn (1225 t o  1248 f t ) .  

A1 terat ion mineral s were observed w i t h  the binocul a r  microscope. Pyrite 
i s  always present, from 1 t o  lo%, and usually noticed as s t r i a t ed  cubes, 1-2 mm 
in size.  The next most common mineral i s  ca lc i te ,  seldom disseminated, but  
ra ther  in slender veins, these often w i t h  ch lo r i t i c  selvages. Molybdenite 
occurs as black coatings,  not w i t h  the usual coarsely c rys ta l l ine  blue aspect, 
and is  associated w i t h  Mn, Zn, Pb, and Cu. I t  t s  f a i r l y  common along fractures 
i n  the region of the- hole between 25 and 125 m (Hulen e t  a l .  1987). Amorphous 
hematite appears rarely as small patches of red s ta in .  There i s  one notable 
occurrence of green f luo r i t e  i n  2-cm octahedrons i n  a vein breccia a t  165 m 
(540 f t )  . Very smal 1 c rys ta l s  of r u t i l e  occur a t  516 m (1694 f t ) .  The r u t i l e  
is  associated w i t h  a druse of ca l c i t e  crystals ,  and a zinc sulphide, probably 
sphalerite.  Rhodochrosite was logged a t  167 m (550 f t ) .  
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DEPTH 
METERS FEET 

50- 

25- 

100- 

150- 

50- 

200- 

75,,,_ 

1 

300- 

- 

7:o:a  

, . .  . 
. e  

@ 
S 
O.@.'(Q 

. .  . .  . .  

Landslide debris 2-20' 
Rhyolite porphyry 9-1 2' 

Volcaniclastic sediments 26' f -57' 
with interbedded accretionary lapilli tuffs 

Fault zone 57'-73' 
clay, gouge and breccia 

Aslt-floM' tlrff 73'-250' 
Gray to bleached, densely welded, fragmental, 
crystal rich; Fault zone 88' ; Coarse-grained breccia 92'-96' 

vuggy fracture surfaces in tuff 

Fine-grained sandstone 151' 
Splotchy, devitrified tuff 

Tuff breccia 222'-250' 

Sandstone 250'-258' 

Sandstone 262'-262.8' 
Tuff 258'-262' 

AslI-floM? tuff 262.8'-903' 

Gray, devitrified, crystal rich 

Green fragments and fiamme in tuff 
crystal-lined vugs along fractures in tuff 

F ig .  2. 
Summary section o f  VC-2A. 
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DEPTH 
METERS FEET 

100- 

350- 

400- 
125- 

450- 

150- 
500- 

550- 

175- 

600- 

650- 
200- 

patchy devitrification in tuff 

vugs conspicuous at 401 '-491 ' are 
filled with clay and/or pyrite 
and quartz crystals 

bleached and devitrifieL tuff 

smaller vugs 530'-552'f 
Vein breccia with fluorite crystals, 540' 

Conspicuous green clay in veins and pods, and as vug filling 

green fiamme in tuff 

calcite veins with chloritic selvages in tuff 

Fig. 2. (cont) 
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METERS FEET 
200- 

700- 

225 
750- 

800- 

250- 
I 

DEPTH 

900- 275- 

abundant fiamme, distinct flow orientation in tuff 

gray-white tuff, with green clay on fractures, 
and green sericitic alteration of fragments, 
fiamme, & phenocrysts 

tanllight brown tuff 
green fragments & fiamme 

ivory tuff, green fiamme 

crystal rich, light brown tuff 

Poorly welded ash-flow tuff 903'-1007.5' 
gray-brown, fewer fragments, crystal rich, 
very little green alteration 

950- 

300- 1 
Fig. 2. (cont) 
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DEPTH 
METERS FEET 

300-- 
1ooo-j 

10504- 

400- 

calcite veins with chloritic selvages 

Densely welded tirff 1007.5‘-1046’ f: 

dark gray, fragmental, swirly fabric 
very little green alteration 

Air-fall tuff 1049.2’-1054’f: 

Fragmental ticff 1054‘f -1 167.5’ 
gray, crystal rich; fiamme 

conspicuous calcite veins with chloritic 
selvages 1095’-1152’ 

green fiamme & fragments in tuff 
pitted tuff 

Sandy tuff/tuffaceous sandstone 1167.5‘ f -1 186.3’ 
with bedding 
Fragmental tuff 1 186.3‘-1203’ f: 

densely welded, It.tan with green fiamme 
Partially welded tuff 1203’f -1221 ’ 
pitted, bleached, fragmental; inconspicous. fiamme 
Densely welded tuff (?) 1221’-1225.5’ 

Fall-out tuffs 1225.5’-1248’ 

Moderately welded tuffs 1248’-1382.5‘ 
to nonwelded tuffs 

grey, pitted tuff 

random fragments in tuff 

inconspicuous pumice in tuff 

Fig. 2. (cont) 
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DEPTH 
METERS FEET 

400- 
1 

1350- 

425- 
1400- 

1450- 

450- 

1500- 

1550- 
475- 

1600- 

500- 

pits and vugs in tuff 
poorly welded, crystal rich tuff 

increase in lithic fragments in tuff 
large, noncompressed pumice fragments in tuff 

Densely welded ruff 1382.5'-1386'; "feathered" pumice 
Moderately welded ruff 1386'-1390' 
Non welded ruff 1390'-1393' 

Densely welded tirff 1393-1 568' 
crystal rich, fragmental tuff 

? Tuff breccia 1423'-1452' 
(Lag Breccia?) "TERRAZZO" aspect 

green altered matrix 1428'-1731 ' T.D. 

pitted tuff 

?welded pumice trains 1565.5',1567.5' 

Nonwelded tuff 1568'-1596' 
No quartz 
Mylonites 1570'-1585' 

? Catadastic tufflintrusion breccia? 1596'-1596.4' 
Welded ruff 1597.7'-1633' 
Quartz to 1610'k 
No quartz 1610'&-1636'f 
Mylonite 1630' 
Nonwelded luff 1633'4 636'; no quartz 

Fig. 2. (cont) 
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DEPTH 
METERS FEET 

T.D. 527.7 

500- 
1650- 

1700- 

1731- 

Moderately to densely welded tuff 1636'-1731' 
conspicuously fragmental tuff 

quartz 5-1 0% 

quartz 8% 171 5'-1731 ' 
numerous lithic fragments in tuff 1719'-1731' 

Fig.  2. (cont) 
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Mineralization on fractures consists mainly of potassium clays and 
ca lc i te ,  s e r i c i t e  clays w i t h  or without chlor i te ,  pyri te  and pyri te  mud, and 
ore minerals such as the molybdenite. A general observation can be made tha t  
low-angle f ractures  (0-30') tend t o  exhibit clean surfaces, whereas the higher- 
angle fractures are  the ones w i t h  the vein in f i l l i ngs  mentioned above. 

ACKNOWLEDGMENTS 

The author wishes t o  t h a n k  Greg Bayhurst of I N C  Division fo r  x-ray 
diffract ion analyses and Robert Baran of ESS Division f o r  f i e ld  and laboratory 
assistance. 

REFERENCES 

Goff, F., and D. L. Nielson, "Caldera Processes and Magma-Hydrothermal Systems: 
Continental Sc ien t i f ic  Drilling Program--Thermal Regimes, Valles Caldera 
Research, Sc ien t i f ic  and Management P1 an, I' Los A1 amos National Laboratory 
report LA-10737-OBES (May 1986). 

Gof f , S .  "Curatori a1 Pol icy Guide1 i nes and Procedures fo r  the Continental 
Sci ent i  f i c Dri 11 ing Progam, I' Los A1 amos National Laboratory report 
LA-10542-OBES (January 1986). 

Hulen, J. B., F. Goff, D. L. Nielson, J .  N. Gardner, and R. W. Charles, 1987. 
"Molybdenum Mineralization i n  an Active Geothermal System, Val l e s  Caldera, 
New Mexico, I' Geology (in press), 

11  





APPENDIX 

VC-2A CORE LOG 

13 



Lithologic Log Page / o f 3 6  
DRILL HOLE vc - 2 A  ATTITUDE - 96 AZIMUTH C ELEVATION TO I731 
LAT. LONG. 
DATE. START 9!q/86 COMPL. 9/26/g6 

LOGGED BY VLS DATE 940 - /0/27/16 

PICTURE 

COHERENCY 
PROFILE 

I 

BOX(ES) /-?r RUN(S) 2-15 r rn 
U P  

6 
2 

I 

- 

?; 

, 

- . 
I 

I 

8 

I 

I 

, 

e 

DESCRIPTION DEPTH 

r. PRODUC 

I 
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HOLE NO. vc- 74 PQOJECT CSDp PAGE*-, OF 36 
LOCATION S ~ L P M ~ R  SPRI~GS LOGGED BY VLS 

DATE 9 /e- lo  27lb-b 

DEPTH 
WATER 

FIRST MET 

JGITUDE 
=LEVATION 
INCLINATION - 90' 
TOTAL DEPTH 1731 ' I 

CORESIZE Hy 

COMMENTS DEPTH 

RC - 
z 
3 
K 

3 0.0 - 
26 

3.0 - - 3.0' - 
30 - - 

5 0 '  - 
5 5  

0.0 - - 2.0' 

;TlJRE - 
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Page 2 of 36 Lithologic Log 
TD - DRILL HOLE vc - 2 A ATTITUDE AZIMUTH C. ELEVATION 

LAT. LONG. 
DATE: START COMPL. 
LOGGED BY DATE 
BOX(ES) 5-/2 RUN@) 15-28 PICTURE 

7 

70 
/ \  

ID ALT. PRODUCTS 

vlllil 



PROJECT PAGE ,&, *OF 36 HOLE NO. vc - 2 A 
lTlTUDE LOCATION LOGGED BY 1/15 i . 

DOWN HOLE SURVEY NGITUDE I DATE Pho - 
ELEVATION DEPTH I DECLINATION I AZIMUTH . , 

WATER 
FIRST MET 

INCLINATION 
TOTALDEPTH 

IROLOGY > 
w w  a 

CORESIZE U: 
88 
% COMMENTS DEPTH a 

q.0 
0 - 

- - 5s 2 9 5  

i s  

J 4 5.3 

3 5.3 26 

- 94 1 

27 

9 5  1 I 
I 
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of 36 Lithologic Log Page 3 
DRILL HOLE I/c-zA ATTITUDE AZIMUTH c. ELEVATION TD - 
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1 jNGITUDE DOWN HOLE SURVEY DATE 
1 
% ELEVATION ! 
j INCLINATION 
I TOTALDEPTH I 

; CORE SIZE L a  a 

DEPTH I DECLINATION AZIMUTH 

WATER 
FIRST MET 

> R( 
w w  
88 f 
"2 a COMMENTS DEPTH a 

2TURE - 

32 

I 
I 

5 

- 
7 

- 
I 3  

- 1 5 . 0  I 3 5  

I z 

, J s u  37 

I3 L 



LAT LONG. 
DATE START COMPL 

LOGGED BY DATE 

BOX(ES) /&'-25 RUN(S) 3-47 

O V I E R L A P  

Lithologic Log Page + of 36 
DRILL HOLE vc- 7A ATTITUDE AZIMUTH C ELEVATION TD 

- 

- 
- 

- 
- 

NE R ALI ZA7 'ION AND ALT. PR( 

1111111 
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HOLE NO. dC- 2 A  PROJECT P A G E , L .  O F 3 6  
LOCATION LOGGED BY "TITUDE 

I DOWN HOLE SURVEY I DATE NGITUDE 
ELEVATION 
INCLINATION 
TOTALDEPTH 

CORE SIZE H? 

DEPTH DECLINATION I AZIMUTH 
c 1 . WATER 

I 
I 

~ FIRSTMET 
I 

IROLOGY 

tzu) 

2 %  
r"$ 

~ COMMENTS DEPTH 

iI i 

I 

- 

5 0  Ifl" Pll, 
- I 

4% - 
__- 

47 

I i 175 - 
I 

- 
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Lithologic Log Page 5 o f 2 6  

DRILL HOLE vc - 34 ATTITUDE AZIMUTH c. ELEVATION TD - 
LAT. LONG. 
DATE: START COMPL. 
LOGGED BY DATE 

j6ycu.k.  
/YU. 0' 

PICTURE fi 

U 

COHERENCY 
PROFILE 2 
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HOLE NO. VC- 7 A PROJECT PAGE 5 OF- 
lTlTUDE LOCATION LOGGED BY 

I DATE lNGlTUDE DOWN HOLE SURVEY 
ELEVATION DEPTH DECLINATION I AZIMUTH 

INCLINATION I , WATER 

TOTALDEPTH 
I FIRST MET I 
I 

b 
t 

w u  a CORESIZE + 
’ 88 

COMMENTS DEPTH a 
s o  1 - -__- - - 5 . 0  

/?o I 
I 

910 
I 

225 1 

- 
5 f  

- 

57  

CTURE 

U 

II ,I 

.- b 

n 

UJ 

ZT 
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Lithologic Log ~ a q e  6 of3c; 

DRILL HOLE vc - 2 A  ATTITUDE AZIMUTH C ELEVATION TD - 
LAT. LONG. 
DATE: START COMPL. 
LOGGED BY , DATE 

r. PRODUCTS 

U L l L  
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HOLE NO. V C - Z f f  PROJECT PAGE 6 OF- 
LOCATION LOGGED BY 'TITUDE J 

DOWN HOLE SURVEY 

WATER 
FIRST MET 

MGITUDE 
ELEVATION 
INCLINATION 
TOTALDEPTH 

CORESIZE u: 

COMMENTS DEPTH a 

Ij 5 2  

STR - 

5 

5 

5 
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Lithologic Log Page 7 of& 
DRILL HOLE vc - 74 ATTITUDE AZIMUTH C. ELEVATION TD 
LAT. LONG. 
DATE: START COMPL. 
LOGGED BY DATE 
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HOLE NO. vf- 2 A  PROJECT PAGE,-. OF 36 
LOCATION LOGGED BY lTlTUDE 

I DATE NGITUDE DOWN HOLE SURVEY 
ELEVATION I DEPTH 1 

WATER 
FIRST MET 

INCLINATION 
TOTAL DEPTH 

OROLOGY H - 
C C  

COMMENTS DEPTH I 0" 

- 
295 

72 

- 
T- 

7 6  

- 
77 

- 

jso 
330 

78 

- 
27 



Page 8 of 36 Lithologic Log 

AZIMUTH C. ELEVATION TD - DRILL HOLE v(!- 24 ATTITUDE 

RALlZATlON AN 

1 

28 



8 r  
C C  

5 
E 
5uz 

HYDROLOGY 

Ecn 
2 %  3; 

1 

HOLE NO. VC- 2 A  PROJECT PAGE OF- 
LOCATION LOGGED BY 'TITUDE 

i 1 NGITUDE DOWN HOLE SURVEY 1 DATE I 
~ I ELEVATION I DEPTH I 

WATER 
FIRST MET 

TOTAL DEPTH 
ZTURE - 

DEPTH 

c 

80 

I t 
'IJ 

- 

86 

88 

- 
29 
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Page 9 of 3d Lithologic Log 

C. ELEVATION TD - DRILL HOLE f c -  2 A  ATTITUDE AZIMUTH 
LAT LONG. 
DATE: START COMPL. 
LOGGED BY DATE 
BOX(ES) 56- 57 RLh(S) 88- 94 PICTURE 

T 
Y W  I # COHERENCY 

PROFILE 

1 r PRODUC 
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HOLE NO. VC-  7a PROJECT PAGE <L. O F 3 6  
1 lTlTUDE LOCATION LOGGED BY 

NGITUDE DOWN HOLE SURVEY DATE 
ELEVATION DEPTH DECLINATION AZIMUTH 

, WATER 
I FIRST MET 

8 INCLINATION 

i TOTALDEPTH L 

I 4' 
I I 
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HOLE NO. v'c 2-2A 
9TlTUDE 

NGITUDE 
cLEVATlON 
INCLINATION 
TOTALDEPTH 

f?X c c  

g El-" 
E 
aoz 

PROJECT PAGE ,/d, OF- 
LOCATION LOGGED BY 

I DOWN HOLE SURVEY DATE 

HYDROLOGY 

- m  k 
Sa 

DEPTH DECLINATION AZIMUTH 
WATER 

I 
I FIRSTMET 

I- 
RI CORE SIZE $ 

COMMENTS DEPTH 

y-35 1 
i 

F w502- 2, w. 7-w. 5= 

450 - 

ul 

,. 

r, 

c 

,a, 

a 

h 
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LAT. LONG. 
DATE: START COMPL. 
LOGGED BY DATE 

m 

Lithologic Log Page // of 36 
DRILL HOLE VC-  za ATTITUDE AZIMUTH C ELEVATION TD 

P 

- 

- 

I 

- 

- 

m 

w 

I 

- 

- 
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HOLE NO. ve 2 - 24 PROJECT P A G E L  OF- 
LOCATION LOGGED BY 

DATE 
i ELEVATION DEPTH DECLINATION AZIMUTH 
I NGITUDE 

1 INCLINATION WATER 
FIRST MET 

TOTAL DEPTH 

CORE SIZE ,b, 

5.0 

I 1 

I 5061 

I - 4  

$3 

I 4-z 
525 - 

I 
t 

5-83 
530 

STURE 

0 ,  * I  

a 

n 

* r  

'e 

I *  

- 
* c 
'% n 
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Page 12 of 36 Lithologic Log 
AZIMUTH C. ELEVATION TD - DRILL HOLE I/c ATTITUDE 

36 

N AND ALT. PRODUC 



HOLE NO. VC- 2 A  PROJECT PAGE ,k, O F 5 6  
LOCATION LOGGED BY ITITUDE J 

I 

DOWN HOLE SURVEY DATE 

WATER 
FIRST MET 

NGITUDE 
ELEVATION 
INCLINATION 
TOTALDEPTH 

CORE SIZE 

COMMENTS DEPTH 

3=- 
5 3 5  

- 5 3  

+--- 
545 53 - 

4- 

STR - 

30 

60 

ZTURE - 

1 

IROLOGY 
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of 36 Page 13 Lithologic Log 

DRILL HOLE \rc- 2 A  ATTITUDE AZIMUTH C ELEVATION TD 
LAT. LONG. 
DATE: START COMPL 
LOGGED BY DATE 

ZATION AND ALT PRODUCTS 
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HOLE NO. Y(1- 2 A  PROJECT PAGE D OF Jb 
LOCATION LOGGED BY TITUDE i 

1 2 

JGITUDE 
ELEVATION 
INCLINATION 
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COMMENTS DEPTH 
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I t 
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AZIMUTH 

WATER 
FIRST MET 

TITUDE 
JGITUDE 

ELEVATION 
INCLINATION 
TOTAL DEPTH 

CTURE - 1 
I?r 
- 
c c  

g 
f 
OUf 

DROLOGY t 
W W  
a CORE SIZE 

88 
% COMMENTS DEPTH a 

W*152-1, 680- go.g' - m-79 - - 5 3  

,,F . _ _  

I, 

bf*l56-< 782 4- 705.2 

3 

2 - 3 4  

'0 

I-20-4 
ts 
Icd 
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b-30 
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5 

- 

7 

- 
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WATER 
FIRST MET 

1 

COMMENTS DEPTH 

735 I t l d r .  
I 
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5.0 
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I 
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- 

I ,  
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h 

. 
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2 
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,$ 

I 
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ELEVATION DEPTH 

INCLINATION 
rOTAL DEPTH 
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COMMENTS DEPTH 
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DECLINATION -1 WATER 1 
FIRST MET 

STf - CTURE - 

& 
, 

XIOLOGY I 

51 



Lithologic Log Page 20 of S 
DRILL HOLE ff- zh ATTITUDE AZIMUTH C ELEVATION TD - 
LAT . LONG. 
DATE. START COMPL. 
LOGGED BY DATE 

PICTURE 

PROFILE 

52 

4TION AND ALT 



HOLE NO. YC- 2 A  PROJECT P A G E 2 L ,  O F 3 6  
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JGITUDE DOWN HOLE SURVEY DATE 
ELEVATION DEPTH J DECLINATION I AZIMUTH 

WATER 
INCLINATION FIRST MET TOTALDEPTH 

CORESIZE 5 
COMMENTS DEPTH 
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1 
5.0 

? 70 

STRl - 

,, 
,, 

, 

, " 
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H 
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- 
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1 INCLINATION I Dr:TER *-I I DEPTH AZIMUTH 
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COMMENTS DEPTH E 
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INCLINATION 
rOTAL DEPTH 
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COMMENTS PEPTH a 
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INCLINATION 
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COMMENTS DEPTH 

4- - 
5.0 

01135 

J 

I 5,o  
/I50 

I 

3- 

WATER 
FIRST MET 
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c 
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1-10 - 
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1 -/g 

0 

/o 
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.- P - 
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AGITUDE 
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1 G t z ; H  
I 
I 

I 
I WATER 
I FIRST MET 
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COMMENTS 

I t 
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a+ PROFILE 
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TITUDE LOCATION LOGGED BY 

UGITUDE DOWN HOLE SURVEY 1 DATE 
+ 

J IiLEVATtON DEPTH 

' WLINATION 
OTAL DEPTH 

CORE SIZE 

COMMENTS DEPTH 

I- 

4- 

I370 1 
I 

i s o  

c 1375 

I t 
I 

- 5 2  

/3b - 

29/ 

DECLINATION I AZIMUTH 
1 , WATER 
I , FIRSTMET 
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7 

' f  ? 

n *t 

I 1  

DROLOGY 
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LATITUDE LOCATION LOGGED BY 
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INCLINATION I TOTAL DEPTH 

ONGITUDE 
.LEVATION 

I 

DOWN HOLE SURVEY DATE 
DEPTH 1 DECLINATION I AZIMUTH 

CORESIZE Hq 

COMMENTS DEPTH K 

t 

w @2 94 -2, 
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- 1 
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2 
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LATITUDE 
' ONGITUDE DOWN HOLE SURVEY DATE 
-LEVATION DEPTH . DECLINATION AZIMUTH 

INCLINATION 
TOTAL DEPTH I 

LOCATION, LOGGED BY 

- . WATER 
FIRST MET 

CORE SIZE 

COMMENTS DEPTH 

3 45 

- 
- 

306 
- 

3@? 

3/4 

-- 

3 / I  - 

STR 

k n 

ZZT 

7 

15- 35 
20 
'50 

/o-Lc6 
20 
r - y .  

I - 30-* 

- 
20 

30 

7 0  
3. 

0 - 2 0 - W  
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25 

- 
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HOLE NO. v(!- 2A 
LATITUDE 

I DATE ONGITUDE DOWN HOLE SURVEY 
.LEVATION DEPTH DECLINATION AZIMUTH 

INCLINATION 
TOTALDEPTH 

WATER 
FIRST MET 

* 
CORE S l Z E A a  

COMMENTS DEPTH 

--I 

t 

t-- 

a r  * * l5UO 
I 

T- 

,mi I 

z 
3 a 

313 

- 

3 16 
- 

31 7 

32f 
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WATER 
FIRST MET 

INCLINATION 
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DOWN HOLE SURVEY DATE 

CORESIZE f l y  

COMMENTS DEPTH a 

LEVATION DEPTH I DECLINATION I AZIMUTH I 

I 
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6 0  
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/540 1 
f-- 

J 
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5 
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DOWN HOLE SURVEY DATE 

WATER 
FIRST MET 

ONGITUDE 
-LEVATION 

INCLINATION 
rOTAL DEPTH 

CTURE - 
COMMENTS DEPTH I 

335 

- 
3 

- 
3 3% 

337 

- 
- 

33 d 

- 

j- 
4 

t 
333 

- 

344 
- 

3" 

W Z  

I 
-- 
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I 

JL, 
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ZLEVATION 

, WATER 
I FIRST MET 

INCLINATION 
TOTAL DEPTH 

DOWN HOLE SURVEY DATE 
, DEPTH I DECLINATION I AZIMUTH 

CORE SIZE ~ 

COMMENTS DEPTH a 

R - 
z 
3 a 

L 

I---- 
.,..I.. 

7- 

345 

352 

3 53 

- 
-- 
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I I  
~ 

OROLOGY 

83 



r 

Lithologic Log Page 35 of 36 
DRILL HOLE vc - 2 A  ATTITUDE AZIMUTH C ELEVATION TD - 

Ill 
84 



.LEVATION 
INCLINATION I TOTAL DEPTH 

DEPTH DECLINATION AZIMUTH 
WATER 

FIRST MET 

HOLE NO. Yc - 2 A PROJECT PAGE 35 OF,- 
LATITUDE LOCATION LOGGED BY 

‘-ONGITUDE DOWN HOLE SURVEY I DATE 

+ ~ ... I 
HYDROLOGY ZTURE CORE SIZE 

COMMENTS DEPTH 

357 

- 

358 

5- a 

_- 

34 I 

- 

3-62 
- 
- 
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- 
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PROF I LE > n 
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0 

! i 
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DEPTH I DECLINATION I AZIMUTH 1 -LEVATION 
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INCLINATION 
TOTAL DEPTH /73/ ' 

R - 
z 
3 a 
- 

2TURE CORE SIZE 

COMMENTS DEPTH 

. . . . .. . 
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