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Test Hole A=l : . Locations yre4k, %im\h :

. Vertical Holse - Elevation of Collars 2-/4o \mw Drilled: 2-18-56 to 2-27-56  Pagel,.
Sanple owoou bl P TR 3. 100, 00, W0 Jomm Yotel log 2
* - » 8 . ,‘ -
B ‘44,2 0.8 . 39,60 7,82 1,82 26,45 1,00 20,76 97,61 Cullche conglomersbe overburden, i
66-301 z £ g o : PR . ‘ Light blue=-grey 1ls, <mu..% broken. 1st 10' has
lefl A58 20480, Ls58 0.72 . 4428 1,64 35,37 99,91 appearance of having gone through boulders,
: : 81-90' very broken by talcy seams, contains °
g greenish grey talcy material 81-84t,
90-108" g e . a5 : . TR R Lot pray e wikh migsrails edlofts .3»33.. .
108-139' 67,6 0.8 24,06 3.0 1,31 37,81 2,10 30,99 99,38 Crades to grey-green talcy raterial, then to
: - = v ST T T S — ‘ Dolomitic 1s, Numerous calcite veinlets, et
< : : . o : » 108=118' very broken talec (20% recovery).
BT e g PRl i S N W by i Light blue-geey 1s grading to brownish-gr
64,6 0 24,28 3.7 1. . R " £ e=geey 1S grading UO Oro -grey
. . .Pm o o »iE gkt “..uq B8 Sufk 0044 99:85 shaley 1s at 118!, Then back to blue-grey 1s
; ; : : : at 153'., At 162' grades back to brownish=
: A e : : grey shaley 1ls, 167-175' very broken loose
. ks , i G- . brownish-grey shaley 1s,
s : g , i
W5=205' g4,z 0.8 10,00 1,39 0,51  47.36 1,88 38.57 99,71 ww.mw« e Mwnwmwomw%awwoww”wﬂag
] : ) ° = °
. : i 4 Ends in blue—grey lse
Nagd = = Kg0 ... S :
0-G6* 1,48 2,96

mmlNQm. 0,05 0.44



Test Hole A-13 H_oowﬂ.og.aﬁim. ! moou.u.._v to N 78° Elevation of Collars 2/ 3 b\cul Drilled; 2-8-56 to 2-17~56 Page 1,
Sample CaC03 zmno_u $i0, h1,0;  Fey0; CaD  Mg0 TLoss Total Log
0-101' 48,0 0.7 aw.mo 6,96 1.60 27,87 3,42 21.89 99,54 Caliche conglomerate overburden,
: : _ : »
101-157! 78.4 1.2 16,50 1.45 0,57 44,63 1,24 35,39 99,78 Light blue—gray 1s, Heavily striated with calcite
, veinlets, Has pink color at 125', Quite broken by
shaley seams at 1L40'e Shaley seam at 151' shows
NOO&muO .
157-173¢ 27.4 1.0 60,66 5,72 1,08 15,60 2,01 13,67 98,74 Ls quite broken with shaley seams at 157 than
: : g e changes to brownish-red shalry 1ls with calcite
- striations, ’
173-192! 75,0 1,0 18,78 1,93 0.98 41,96 2,22 34,00 99,85 Light blue—grey 1ls with numerocus heavy calcite
: : : veins, 187-193'" very broken by shaley seamse
192-219" 66,4 1.2 24,88 2,88 1,64 38417 2022 30,556 100,22 1light blue-grey lse Grades to brownish shaley
. : 1s at 199', then back to blue-greyls, Grades to
yellowish~brown shaley 1ls at 212%,
219~239? 83,8 0.8 11,35 1,86 0,72 26,28 1,76 37,68 99.65 Light blue-grey ls heavily striated with calcite
g ’ : e % veins, ;
239~2hly % This“hole was: comentsd XX for 52! above the 85¢
: . level, No cement was used for the remainder of
: this holee Still, the last 5' of the hole® was hydrated
3 : cement, - E
Ha,0 K,0 : :
0-101' 1,66 1.92
101-15¢* 0,04 0024
157-173' 0,04 0.91
173=239* 0,12 0,37

.V\\*S%“‘
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;/z?’am 122 E159 DIAMOND DRILL LOG Q Page No. 1
Clerc co., Colton, California [lepe co MoJjave, California: @ APC Co.,Rillitw,Arigzona
Diamond Drill Hole No, A-49 Started 10=1-59
Coordinates 12078 - & 548E Finished 10-6-59
Elevation of Collar 2380 2161 2L Core Size: NX 0! = 4!

Depth 150%6" Ipip 90°|Direction Vertical . BX .. .4'. =.10"
Driller V. Holcomb Recorder D. Zimmerman AX __10' - 150'@"
Footage Core | Recovery
From | To | Feet | Feet; Description and Analysis
o' 20' | 20" | 14'! 70 |park greyish-black, dense to fine Si0p 4.26°
i crystalline dolomitic(?) and or Al203 0.60
siliceous(?) limestone. Heavily Fe203 0.49
reticulated with thin white calcite Ca0 39.27
veinlets. An occasional buff to Mg0 13.72
red shaley streak or S/R 3.9 Loss 41.87
inclusion. MgC03 20,2 Na0 0.19
CaC03 70.6 K20 0.04
Total Total V.44
20" 41" | 21' | 20" 99.2 Generally the same as above but Si02 5.12
< with occasional * 6" large Al203 0,45
crystalline white calcite seams Fe,03 0,38
and areas of lighter grey fine Ca0 41,39
crystalline limestone. Mg0  10.34
S/R 6.1 Loss 41,97
MgC03 12.6  Naz0 0,32
CaC03 78.8 K70 0.06
Total Total100.03
41' 160' | 19" | 19' 100 Light grey fine to medium crystalline Si0 0.67
limestone, Occasional * 4'" large Al,03 0.95
‘erystalline white calcite veinlets Fe203 0.21
nd + 174" red to yellow shale Ca0 51.20
eams. . Mg0 3.40
S/R 0.5 Loss 43.39
MgCO3 93.4 Nap0 0.13
- CaCl03 4.4 K20 0.05
Total Totall00.00
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/ LJcPe Co., Colten, California []CPC Co., Mojave, California [X] APC Co., Rillito, Arizona

O

DIAMOND DRILL LOG

Page No. 2

LI ——

Footage Core Recovery
From | To | Feet | Feet : % Description and Analysis
60' :80' | 20" |15' |757 |park greyish-black fine crystalline Si0, 3.07
dolomitic limestone, grading into Al203 0.42
a lighter grey shaley limestone Fe203 0.39
at 79' to 80'. Core is badly Ca0 34,32
broken. Mg0 18.21
S/R 3.8 Loss 43.76
MgC03 21.7 Naj0  0.54
CaC03 72.8 K90 0.05
Total Total 100.76
80°' 103' | 23! 23' 100 |[Light and dark grey dense and fine crystalline
very dolomitic limestone. Light 8102  2.46
grey areas are generally shaley. Alp03 0,24
A few + 3" large crystalline Fep03 0.52
calcite filled vugs and seams Cal 35.61
and many very thin white cal- Mg0 16.84
cite veinlets. S/R 3,2 Loss 44.69
MgC03 30.6 Na,0 0.32
CaC03 63.0 K20 0.05
Total Totall00.73
103' 1127' | 24' | 24' 100 [Light to medium grey fine crystallineSi0s 4.87
dolomitic limestone. Many very Al203 0.50
thin white calcite veinlets. A Fe203 0.54
few £ 10'" shaley zones. Ca0 33.14
' Mg0  18.37
S/R 4.7 Loss 42,95
MgCO03 30.9 Na20 0.34
CaC03 59.4 K20 0.05
Total Total 100.76
127' 150'6' 23'6'| 19' 92 |Light grey dense and fine crystalline limestone.
A few thin shaley seams and large $i02 1.09
crystalline white calcite veins Al203 0.62
and veinlets. Core badly broken. Fe203 0.41
Some of the limestone may be Ca0 44,55
slightly dolomitic. Mg0 8,22
S/R 1.1 Loss 43.26
MgC03 14.4 Nap,0  0.22
CaC03 81.0 K20 0.06
, _ Total Total 98.43
89.57% Overall recovery (No overburden).
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“ Forn 122 E159 ' DIAMOND DRILL LOG - Page No. 1
Clcre co., Colton, California [ 1CPC Co., Mojave, California (¥ APC Co.,Rillitw,Arizona
Diamond Drill Hole No, A-51 Started 10=-10-59
Coordinates 902-S & 556-E Finished 10-16-59
Elevation of Collar 2157.59 Core Size: NX
Depth 150" |pip 90' Ipirection Vertical | g 0' - 10' 17' - 141!
, ' o " v o "t
Driller V° Holcomb Recordep D¢ Zlumerman AX 10 17 141 150
Footage Core Recovery
From | To | Feet | Feet: % Description and Analysis

o' 17! 17°* 5' %29.4 Caliche fanglomerate, containing * 1 Si0; 12,49
i mm to * 3" shades of grey limestone  Al203 0.81
and dolomitic limestone(?) clasts. Fey03 0.36

; Most of the soft cream colored Ca0 45.99
3 caliche matrix was lost. Mg0 2,67
S/R 10.7 1Loss 37.26

MgCO03 . 4.2 Naz0 0.10
CaCO3 80.2 K20 0.13

Total Total 99.81

17 50'6" |33'6"| 33' 99.6 Mostly very light whitish-grey dense to fine crystal=-
line limestone with occasional gradational zones of
slightly darker grey dolomitic lime- SiO2 1.02
stone., Scattered vugs of = 1/4" to Al203 0.90

+ 2" partially filled with white Feg03 0,23
drusy calcite are common as well Ca0 50.81
as thin white calcite veinlets. Mg0 4,07
A few thin scattered S/R .90 Loss 42,90
shaley seams. MgC03 2.9 Na20 0.05
CaCO03  94.6 K70 0.01

Total Total 99.99

50'6"80" |29'6"| 29' 98.4 [From 50'6" to 52' orange clayey gouge.Si02 4,40
From 52' to 80' dark grey to greyish- A1203 0.84
black dense to fine crystalline very Fe203 0.65
dolomitic limestone. Heavily reti-  Ca0 31.70
culated with thin white calcite vein- Mg0 =~ 19.15

- |lets. Contains a few S/R 3.0 loss 43.55
thin irregular red- MgCO03 51.2 Nag0 0,10
dish shaley seams. CaC03 31.9 K20 0.05

© Total Total 100.44
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Form 122 A R160 DIAMOND DRILL 1OG

Footage Core Recovery
From{ To | Feet | Feet: & | Description and Analysis

80' 107" | 27' | 24' 89.2 Dark grey fine crystalline to amorphous very shaley

and probably dolomitic limestone. Si02 11.39

Frequent * 2" yellow clayey gouge A1203 1.65

zones, Limestone is generally Fey03 0.84

siliceous with dissiminated shale Ca0 29,28

as well as having many thin séams Mg0 17.18

of red and yellow - '« S/R 4.6 Loss  39.40

shaley material. MgC03 25.9 Na20 0.09

Thin white calcite CaC03 50.8 K20 0.06

veinlets are fairly ‘potal Total 99.89

common., i

107" 1127' | 20' | 18' 90 |Same as above but with more yellow Si0,  9.76

. gougy shale and probably less Alo03 2.68

- |dolomitic. Fep03 0.92

Ca0 31.53

Mg0 16.04

S/R 2.7 Loss 38.90

MgCO03 357.6 Na20 0.33

cac03 19.2¢ K50 0.12

Total Total 100.28

127' 150" | 23" | 17' 174 |From 127' to 137' mostly yellowish Si0, 6.41

gougy shale with some limestone Al203 1.31

and dolomitic limestone. From Fep03 0.63

137 to 150 dark grey dense to Ca0 33.23

fine crystalline very dolomitic Mg0 17.45

limestone heavily S/R 3.6 Loss 40,98

reticulated with MgCO3 17.8 Na-»0 0.33

white calcite veinletsCaCO3 68.0 Kzg 0.09

Total Total 100,93

84.17, Overall recovery including overburden.
91.0% Overall recovery excluding overburden.
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Clcpc Co., Colton, California [ 1CPC Co., Mojave, California K] APC Co.,Rillito,Arizona

Diamond Drill Hole No. A-50 Started 10-7-59
Coordinates 1213-S & 352-E Finished 10-10-59
Llevation of Collar 2180- 2 )60,97 . |lcore sizes Nx 0! - 4'6"
Depth 150'6" Ipip 90°  |pirection Vertical Bx 4'6" - 10'
Driller V. Holcomb Recorder D« Zimmerman ax 10' - 150'6"
Footage Core Recovery
From | To Feet | Feet | Description and Analysis
o' 35' | 35' | 16" 45.6 | Caliche fanglomerate containing Si0p  12.45
; + 1 mm to * 8" shades of grey Al203 0.87
; limestone and some dolomitic Fep03 0.53
| limestone clasts as well as a Ca0 44,89
small amountof shale and chert. Mg0 3.47
Almost all of the S/R 8.9 Loss 37.62
porous CaC03 caliche MgCO03 2,9 Na20 0.10
matrix was lost. CaCO3 82,8 K20 0.12
v Total - Total
35' 170" | 35' | 17' %8.7 | Same as above. si0y  13.16
’ Al,03 1.02
Fep03 0.55
Ca0 45.47
Mg0 2,26
S/R 8.4 Loss 37.33
MgCO3 2.5 Na20 0.07
CaC03 80.6 K20 019 i
| Total Total 1UU.05> -
70° 111' | 41' |16'to4l.5 | Light and dark grey, dense and fine crystalline
18' limestone and dolomitic limestone with frequent

thin shaley seams and

being rare.
shale at 110' to 111'.

F

Core is very badly broken with
pieces of over 1/2" to 1" long
Grades into yellow

inclusions. Si02 13.97
Al203 0.86

Feo,03 1.03

Ca0 28.30

. Mg0 i7.11
S/R 7.4 Loss 39.12
MgCO3 27.2 Na0 0.44
CaC03 53.0 K20 0.11
Total 100.94

" Total
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| / [CJckc co., Colton, California [JCPC Co., Mojave, California [X] APC Co., Rillito, Arizona |

Footage Core Recovery
From i To | Feet | Feet | % Description and Analysis

111" 1135' [ 24" |17' |71 [From 111' to 120° very calcareous soft, yellow,
earthy shale. Black dendrite and Si02 31.62

and thin white calcite veinlets Alp,03 3,94
common. From 120' to 135' red- Fe203 1.46
dish-tan sandy calcareous shale. Ca0 19.54
, Mg0 14.48

S/R 5.9 Loss  28.57

MgCO3 36.2  Na0  0.18
caC03 18.5 K0 0.75

Total Total 100.54
135' 150'6'115'6" | 9' 58 |[Same as 111' to 120' with a few * 1/4" inclusions |
of gypsum(?). Si0y  17.44 |
Al203 4,02 |

Fe203 1,54

Ca0 27.04

Mg0 16.92

S/R 3.1 Loss 32,72

MgC03 13.9 Na20 0.15

CaC03 47.0 K20 0.05

Total Total 99.88

49,07 Overall recovery including overburden..
53.5% Overall recovery excluding overburden.
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Llcrc Co,, Colton, Celifornia [1CPC Co., Mojave, California [0 APC Co.,Rillito,Arizona

Diamond Drill Hole No. A-24 Started 3/14/59
Coordinates 33 + 70S, 18 + 38W | pinished  3/26/59
Elevation of Collar 2202,2" Core Sizes Nx O' - 11°'
Depth 410'6"Ipip 30° Ipirection S 60° W px 11' - 410'6"
Driller V. Holcomb Recorder D. W. Zimmermaj] AX

...... Core Recovery

From To | Feet | Feet: % Description and Analysis
o' . 9 g' 0' : 0 |Red clay and caliche, cobble to boulder conglomer-
‘ i ate. Large cobbles and boulders being Balsa Quartz.\
No sample taken.
9! 138! From 9' to 11' pinkish-grey fine crystalline to

29' | 29' 100

dense limestone with numerous thin black, brown,
yellow and pink calcite veinlets and a few small
inclusions of white chert. From 11' to 15' limey
pink . to greyish-white chert or dacite?

line limestone as inclusions in ''chert'. |
to 38', faint pinkish-grey to light dark grey, dense
and fine crystalline limestone. *1/8' brownish- ‘
black and yellow calcite veinlets are frequent.
No ap-
parent banding or bedding visible, no recognizable

Some reddish dendrite along fractures(?).

May be
healed fault zone. Some multicolored fine crystal-
From 15'

)

chert in this section., A +6" Si02 7.26.
clay-caliche filled seam at Al1203 0.69
28° to 28'6". A few very Fe203 0.28
thin reddish shale? seams Cal 51.09
also in this sect- S/R 7.5 Mgo 0.16
ion. Some sections S/A 10.5 1Loss 40,11
are faintly glassy MgC03 0.7 Naz0 0.05
and hard, may be CaC03 90.2 K20 0.20
high in Mg. Total Total 99.84
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/ Form 122 A R160 DIAMOND DRILL LOG Page No.._ 2 _
CJcPe Co., Colton, California [1GPC Co., Mojave, California [X APC Co., Rillito, Arizona

Footage Core Recovery
From | To | Feet | Feet | % Description and Analysis

38' { 58'| 20" | 20' | 100 |38' to 41' pinkish-grey fine crystalline hard lime-
stone with many 1/8" yellow and black calcite vein-
lets (dolomitic?). From 41' to 48' pink and pinkish:
grey dense and fine crystalline limestone with many
red and black shaley seams in irregular wavy bands
from +1/8'" to #6'". Several white crystalline cal-
cite filled cavities from 45' to 48' and some brec-
ciation. From 48' to 58' pinkish-grey to grey dense
and fine crystalline limestone. *2' of shaley brec-
cia at 50' to 52'. Core broken from 53' to 57' and
consisted of limestone-shale breccia with reddish

dendrite along fracture in shaley Si02 9.10
areas. Many thin black, yellow Al03 1.74
and brown calcite veinlets in Fe203 0.56
limestone portions. Several * Cal 49.23
1/2" clayey calicheS/R 4,0 Mg0 0.40
and white calcite S/A 5.2 Loss 38.87
crystal filled "MgCO3 0.3 Na20 0.08
seams between 50' CaC03 86.8 K20 0.43
and 58'. Total Total 100.41
58' | 71' | 13' |13' | 100 [Light grey and pinkish-grey dense and fine crystal-
line limestone. Some thin reddishSi02 6.04

shaley seams and yellow and black-A1203 0.81
ish-brown calcite veinlets abun- Fe203 0.35

dant. A *8" cavity at 60' and + Ca0 52.13
18" cavity lined S/R L% Mg0 0.35
with reddish-yellowS/A 7.5 Loss 39.95
secondary calcite MgCO03 0.3 Na20 0.02
at 62', 2' of red-CaC03 91.8 K20 0.19
di?h buff shale at ooy Total 99.84
64° . :

71' | 86' | 15' |15' | 100 |Pinkish-grey and light grey dense and fine crystal-
line limestone. Frequent white, yellow and brownish
black *1/8" calcite veinlets. A few reddish and
buff-grey shaley areas. Subangular clasts of shale
as a breccia(?) or inclusions in limestone may make
up 10% of core. No recognizable Si02 5.89
banding in any core in A-24 as Al203 2413 -
vet. Shale portions are gener-  Fe03 0.48 "

ally noncalcareous. Some red- Cal 51.27
dish and greenish S/R 2.3 Mg0 0,43
dendrite along ir- S/A 2.8 Loss. 39.27
regular fractures MgC03 0.7 Na20 0.03
and talcy seams., CaC03 89.2 K20 0.34

Total Total 99.84
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Form 122 A R160

DIAMOND DRILL LOG Page No._3__

LIcPc Co., Colton, California [1CPC Co., Mojave, California [ APC Co., Rillito, Arizona

Footage Core Recovery
From | To | Feet | Feet | % Description and Analysis

86" 110'| 24'| 24' | 100 |Blackish-brown with red tints of shale in dull pink
and grey limestone. The shale and limestone are
either segregation of subangular clasts. The shale
and limestone being in roughly equal proportions.
Some of the reddish shale is calcareous, the black-
er portions noncalcareous. Section is streaked and
mottled with several colors of shale and limestone
as well as numerous white calcite fossil(?) frag-
ments, none which were definitely Si03 22,14
identifiable, Yellow, brown and Al1203 3.36
white calcite veinlets in both Fe203 1.58
shale and limestone portions. Cal 39.91
A £1' clayey-cal- S/R 4.5 Mg0 0.95
iche seam at 103' S/A 6.6 Loss 30.92

‘|land 2' broken MgCO03 1.5 Na20 0.05

zone from 108°' CaC03 67.0 K20 0.62
to 110°'. Total Total 99.53"

110% 127* | 17 Light grey and greyish-pink dense to fine crystal-

17' | 100

line limestone with many yellow and blackish +1/8"

lcalcite veinlets. Some of the pinker areas are

shaley. Broken greenish-buff and reddish shaley
zone from 115' to 117'. Some green and reddish
dendrite in shaley zones, grading into a mottled

brecciated(?) area at 127'. 8102 9.63
: Al203 Le S

Fe203 0.68

Cal 48,81

S/R 4.8 Mg0 0.68

S/A i Loss 38.58

- MgCO3 0.7 Na20 0.07

CaC03 86.6 K20 0.16

Total Total 99.94
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_ DIAMOND DRILL LOG Page No. +
~ / Clcre Co., Colton, California Clcre Co., Mojave, California [X] arc Co., Rillito, Arizona
| Footage Core Recovery
/’ From | To | Feet | Feet : % Description and Analysis
/ 127'% 147'| 20" | 20° 100 |From 127' to 129' shale-limestone breccia with
' shades of grey, pink, yellow and brown and white
+1/2" subangular clasts of limestone and shale.
Black and reddish dendrite along fracture. From
129' to 134' brownish-red-black shale(?) breccia.
Some clasts of light grey limestone up to 4.
The dark shaley portions may be as altered shale
or ignious in origin. The area from 127' to about
137' is pyobably a fault zone. From 134' to 147'
black and red shales and dense to fine crystalline
pinkish-grey limestone. The limestone-shale comb=-
ination gives the core a marbled Si02 24.76
or mottled appearance. Some of A1203 4,39
the dense limestone is very hard Fe203 2.05
and effervesces very weakly in Cali ~ 37.89
HCl. Dolomitic(?) S/R 3.8 /MgG 0.99
s/A 5.6 /fLoss 29.91
MgC03 1.0 ™iNa20 0.08
CaC03 64.4 K20 0.83
Total Total 100,90
147' | 172'| 25'| 25' {100 |Various shades of grey and greyish-pink dense and
fine crystalline limestone. A few white and yel-
low *1/8'" calcite veinlets and thin irregular
shaley seams and inclusions. Si02 8.69
Shaley areas are generally sh-  Al203 0.95
ades of brownish-red and greyish-Fe203 0.67
green. 8" clayey-caliche seam Ca0 49.56
at 169'. Some S/R 5.4 Mg0 0.69
black and reddish S/A 9.2 Loss 39.06
dendrite in shaley MgCO03 0.8 Na20 0.03
seams. No banding CaC03 87.8 K90 0.08
or bedding apparenti ey Total 99.73
172' i 196'| 24'| 24' 1100 |172' to 182' shades of grey and greyish-pink dense
and fine crystalline limestone. Irregular banding
in #1/4" to 1" streaks with reddish and greenish-
grey shale. A #2'" pink crystalline calcite filled
seam at 179'. Some reddish and black dendrite in
shaley zones. From 182' to 192 Si02 19.16
mostly grey dense limestone with A1203 2.41
some pink dense limestone and a Fe203 0.99
fewer red and greenish shale Cal 42.15
streaks. White S/R 5.6 Mg0 1.23
blackish-brown and S/A 8.0 Loss 33.65
yellow *1/8" cal- MgCO3 1.2 Na20 0.04
i cite veinlets comr CaC03 74.2 K20 0.31
{ | mon. TsTaT ToTaT 9%
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* DIAMOND DRILL 1OG Page No.__ 5

[JcPe Co., Colton, California []CPC Co., Mojave, California [ APC Co., Rillito, Arizona

Footage

Core

Recovery

From To

Feet

Feet | %

Description and Analysis

196' | 213"

213" |231'6]

17!

' 18'6"18'6"

17' 1100

100

From 196' to 198' dense red shale, slightly cal-
careous with some black dendrite and white cal-
cite veinlets. From 198' to 201', greenish-grey
calcareous shale with large mottles of pinkish-
grey limestone. White calcite veinlets. From 201"
to 213' red and grey shale and grey and pinkish-
grey and pink dense and fine crystalline limestone
in a streaked mottled mixture. Grey and pink lime=
stone seem to predominate. *1/4'" talcy seam at :
210", #2" partially filled vugs containing whlte,
pink and brown calcite crystals Si0j 21.78

at 204', 205', 205'6", 211', Al203 3.84
212'6" and 213'. Fe203 1.58
Ca0 39,10
Mg0 1.337
Loss 31,35
Na0 0.10
K20 0.62

Total 99.70

From 213 to 227'6'" various shades of pink, pinkish-
grey and grey limestone. Mostly dense and fine
crystalline but a small amount of medium crystal=-
line in pinks. White and blackish~-brown +1/8" i
calcite veinlets common. #1" cavity(?) at 223!
with +1/2" euhedral calcite rhombohedrons is salmon.
pink and white. From 227'6" to 230'6" red and
greenlsh-grey shale dendrite. From 230'6" to
231'6" faint pinkish-grey dense limestone.

Si03 19.81

Al203 2.80

Fe203 1.88

. Cal 41,12

S/R 4,2 Mg0 0.91
s/A 7.1 Loss 32.74

; MgC03 0.8 Na»0 .0.07
CaC03 70.8 K20 0.51
Total 99.84

Total
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Page No. 6

P it

DIAMOND DRILL LOG

7 Oleore Co., Colton, California []CPC Co., Mojave, California X] APC Co., Rillito, Arizona

Core

Recovery

Footage
Fromi To

Feet

Feet

 ®

Description and Analysis

231'6" 255°

!
{

255" | 282'

23.5"

27°

23,5'

26"

100

From 236'6'" to 239' grey and lavenderish-grey, dense
and fine crystalline limestone with some areas
lightly mottled with red and greenish-grey shale.
Section is reticulated with *1/16" to +1/8" white,
yellow and brownish-black crystalline calcite vein-
lets, Core has a bell-like ring when tapped lightly.
From 239' to 245' grey and pinkish-grey dense and
fine crystalline limestone heavily mottled with red
and greenish-grey shale. Abundant fossil fragments
present, some which could be brachipodso but gener-
ally unidentifiable. Shale and limestone are streck-
ed and splotched together as if the mixing occurred
before lithification. White and yellow calcite vein-
lets present. From 245' to 255' grey and grey-black
dense and fine crystalline limestone with occasional
red and grey shale blebs., Between 245' and 250'
dense black chert nodules from Si02 14,26
+£1/4" to +3" are common. Chert Al203 1.76

is reticulated with very fine Fe203 0.56
white calcite veinlets. This Cal 45.61
section also rings S/R 6.2 Mg0 0.99
when struck S/A 8.1 Loss 36.58
lightly. MgCO3 1.0  Naz0 0.04.
CaC03 80.8 K20 0.30

Total Total 100,10

96.5From 255' to 259' greyish-green, green and red dense

shale with bright red, yellow and black talcy seams
and dendrite along joints. Greenish-grey portions
non-calcareous. Red portions slightly calcareous.
From 259' to 266' grey and pinkish-grey dense and
fine crystalline shaley limestone. Reticulated with
+1/8" white, yellow and brownish-black calcite vein-
lets some red, green and black dendrite along talcy
seams in shaley zones. From 266' to 280' primarily

red calcareous shale mottled with SiO2 42.90
preyish-white limestone. Some A1203 6.41
preenish-grey shale and pinkish~ Fe203 2+29
prey fine crystalline limestone. Ca0 25.20
Black dendrite from S/R 4.9 Mg0 2.29
280" to 282' red S/A 6.7 Loss 20,75
hale grading into MgC03 1.3 Na20 0.08
pinkish~-grey shaley CaC03 41.8 K20 1.36
Limestone. Total Total

101,28
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DIAMOND DRILL LOG
LJcPc Co., Colton, California [1CPC Co., Mojave, California [X] APC Co., Rillito, Arizona

Form 122 A R160 Page No._

Footage Core Recovery
Fromi To | Feet | Feet | % Description and Analysis
282"} 303'| 21'| 21' | 100|282' to 393' dense and fine crystalline grey and
pinkish-grey shaley limestone. Shale is in green-
ish-grey and red mottles. Dendrite and red talcy
seams in shaley zones. Section reticulated with
vellow and white calcite veinlets. 293' to 296°'
broken zone of mixed greenish-grey and red shale
with dendrite and red seams. From 296' to 299 :
pink fine crystalline limestone heavily reticulated
' |with white, yellow and brownish-black crystalline
calcite veinlets. From 299' to Si02 26.38
301' brownish-red calcareous Al903 4,74
shale., From 301' to 303' grey Fe003 1.26
dense limestone with thin Cal 36.69
shaley seams. S/R 4.b Mg0 1.93
S/A 5.6  Loss 29.60
MgCO3 1.0 Na20 0.08
CaC03 63.2 K20 0.83
Total Total 101.51
303' | 308! 5'| 5' | 100|Brown-reddish-black shale? with many *1" grey lime-
stone inclusions and thin green- 8i02 = 49,90
ish-grey shale seams. This may Al203 12,94
be a shale or shaley limestone Fe203 5.44
that has been altered by igneous Ca0 12.87
activity. S/R 247 Mg0 1.27
S/A 3.9 Loss 13.22
MgCO3 1.0 Na20 0.14
CaCO3 21.6 K50 3.56
Total Total 99.34
308" 327'| 19'| 19' | 100|Grey, pink and pinkish-grey, dense and fine crystal-
line shaley limestone. Grey-green and red shale is
in streaks and inclusions. Core heavily reticulatec
with white, yellow and brownish-black crystalline
calcite veinlets. Dendrite and red talcy seams in
shaley areas. Contact of 308' was at 46° to core.
A %£3" partially filled calcite Si02 13.19
cavity at 326'. Pink sections Al203 1.27
of core ring when struck Fe203 0.87
lightly. Cal 46.94
S/R 6.2 Mg0 0.71
S/A 10.4 Loss 36.73
MgC03 1.0 Na 20 0.02
CaC03 81.2 K20 0.22
Total Total 99.95
!



't ,;orm 122 A R160 DIAMOND DRILL LOG Page No.. 38
'[Jcpc Cos, Colton, California C1CPC Co., Mojave, California [X] APC Co., Rillito, Arizona
: { Footage Core Recovery
/From | To | Feet | Foet | % Description and Analysis

327" 351'| 24'| 24' | 100|Shades of grey and pinkish-grey dense and fine crys-
i i talline limestone with irregular shaley zones from
+1/8" to +2". Black dendrite and reddish talcy

seams common in shaley zones. A Si0j 26.36
few very small (*1/8") chert incl-A1203 1.76
usions. Section is generally re- Fe203 1.42
ticulated with white, brownish- Ca0 39.35
black and yellow S/R 8.3 Mg0 1.03
crystalline calcite S/A  15.0 Loss 30.95
veinlets from +1/16'"MgC03 1.5 Na»0 0.02
| to +1/2" wide. CaC03 65.6 K20 0.53
| Total Total 101.42
351" | 375' | 24'| 24' | 100 |Same as above but with buff lime- Si02 27.62
: : stone from 365' to 375' otherwise A1203 3.50
with same features as greys and Fej03 322
pinks. Cal 35.95
S/R 5.9 Mg0 1.24
S/A 7.9 Loss 28.60
MgC03 1.7 Na»s0 0.02
CaC03 61.4 K20 0.34
Total Total 98.49
375" 1397' | 22' | 22' | 100 [Same as above but with shaley $i02 - 38.02
limestone grading into contact Al1203 2.88 .
metamorphic zone from 295' to = Fe03 L1072
297' of mixed shale, limestone ca0 31.01:
and granite. S/R 9.6 Mg0 0.51
| S/A  13.2 Loss 24,60
| o = MgCO3 1.2 Na20 0.01
| ' CaC03 52.8 K20 0.62
| Total Total 98 da3
| 397' 410'6" 13'6"| 13" | 96.3"Twin Peaks Granite" - nghly altered large crys-.‘
: : talline greenish-grey granite. Si02 . 65.02:555
Resembles pinal schist -and has Al203 16.37
gneissic or primary flow struc=- Fe203 5.59
ture. Same type granite was . = Ca0 2.68
ully described in S/R 3.0 Mg0 1.84
ﬁ-zo and A-21, S/A 4,0 Loss 4.46
MgCO3 1.0 Na20 0.08
Total Total  99.72

97.3%0overall recovery including overburden. s
99.40vexall recovery excluding overburden.:
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£ Form 122 E159 O DIAMOND DRILL Lo 4R Page No. 1 _
Clcpe co., Colton, California [1CPC Co., Mojave, California K] APC_Co.,R1114t0, Arigora
Diamond Drill Hole No, A=41 Started 8=15=59
Ceordinates 1613-S  047-w Finished 8-20-59
Elevation of Collar 2165.0..7. Core Size: NX__ =
Depth 151' Ipip 90° |pirection Vertical BX _0' - 11°'
Driller V. Holcomb Recorder D. Zimmerman AX 11' - 151"
Footage Core Recovery
From | To | Feet | Feet: Description and Analysis
| (A-41 collared at bottom of * 15' deep pit in caliche)
o' 30" | 30" | 5' {16.6|From O to * 30' cream colored very soft and spongy
; caliche fanglomerate. Only fragments of * 1/4" to
t 2" limestone types were recovered. Probably less
than 0.5% of the spongy caliche matrix was recovered.
The actual cut off of caliche and SiOj 14,97
beginning of solid limestone was Al203 0.78
difficult to determine exactly Fey03 0.50
but it appeared to be at 30'. Ca0 46.23
; However it may have been some- Mg0 0.62
! |where between 20' S/R 11.7 Loss 36.46 -
and 30°', MgCO3 0.7 Na20 0.08
| CaCc03 81.2  Ky0 0.12
Total Total 99,76
30" 52" | 22' | 21'i96 Light-grey and grey fine crystalline limestone con-.
' taining scattered small vugs and 8103 5.61
cavities or seams (* 1") filled Al203 0.50
with caliche and some white cal- Fej03 0.28
cite. A few thin white and brown Ca0 51.88
calcite veinlets (+ 1/8"). No  Mg0 0.58
banding. A few S/R 7.2 Lloss 40,80
scattered * 1" MgCO03 0.8 Na,0 0.08
black chert nodulesCaCl03 91,4 K20 0.07
Total Total 99.80
52' 172" | 20" | 20' {100 |Same as above but containing more frequent dark grey
chert nodules from = 1/4" to * 3", A * 1' band of
pinkish red fine crystalline lime-SiO) 14.60
stone at 61' grading back into Al703 0.60
grey on top and bottom. No reg- Fe203 0.45
ular contacts or banding. A few Ca0 46.68
thin yellow calcite veinlets as Mg0 1.70
well as white and S/R 13.9 Loss 36.54
brown., ~MgCO3 1.0 Naz0 0.04
| | - CaC03 83.2 K20 0,11 -
| Total ~ Total 100.72




| ’ _vo/rm 122 A R160 O DIAMOND DRILL LOG @ Page No._2

«"DCPC Co., Colten, California [ ]CPC Co., Mojave, California [X arc co., Rillito, Arizona

Footage Core Recovery
From | To | Feet | Feet : ¢ | Description and Analysis
72' 192" | 20' | 20' 1100 |Light blackish-grey fine crystalline limestone
; heavily reticulated with * 1/8" 8Si0, 9.92
white calcite veinlets. A few Alp03 0,50

small vuggy areas with caliche Fe303 0.50
linings. A few scattered * 1" Ca0 49.26

nodules of dark grey chert and Mg0 , 0.58
very thin shaley S/R 9.9 Loss . 38.75
seams with den- MgCO3 0.7 Na20 0.07
drite. : CaC03 87.4 K20 0.20
Total Total 99,78
92! 112"} 20" 20' 100 [Same as above. Si02 2.20
Al1203 0,36
Fe203 0,15
Ca0 54.30

Mg0 TE.
S/R 2.1 Loss 42,68
MgC03 0.2 Na,0 0.08
CaC03 96,2 K20 0.08
Total Total 99.85

112" | 136' | 24' | 24' 100 |Same as above but with more fre- Si0, 19.07

. quent chert nodules some of whichAlp03 . 0.79
are as much as 6" in individual Fe,03 0.34
section. Some scattered white (a0 42.00

chalky seams or cavity filling, Mg0 3.78

‘|and light-grey S/R 8.5 Loss 33.75

limestone. MgCO03 9.7 Na20 0.06

CaCO03 73.4 K20 0.02

‘ Total Total 99.82

136% ; 151* { 15°* 10' 75 |Buff and orangish-buff calcareous shale and light
grey fine crystalline limestone. Shale is very
soft and clayey. Limestone and shale are mixed
in a breccia and possibly also interbedded. No
clear contacts were apparent. Si0»p 13.82
Both shale and limestone were Al,03 1,77
heavily reticulated with white :Fe03 1.49

calcite veinlets of * 1/8", Ca0 40,87
Black dendrite was common in Mg0 7.89
shaley zones. S/R 4,2 Loss  33.45
Two = 1" chert ~ MgCO3 3,2 Na20 0.08
nodules near CaC03 70.8 K20 0.08
137%, Total Total 99.45 -

79 .4 |Overall recovery including overburden.
95.0 [Overall recovery exdiading oveivburden.
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P

Llcpe Co., Colton, California [ 1CPC Co., Mojave, California [(XJ APC Co.,Rillitw,Arizona

Diamond Drill Hole No, A-45 Started 9=9=59
Coordinates 1620=8...514=H Finished  9-12-59
Elevation of Collar 204 2)4 729 Core Size: NX_0Q' - 7!
Depth 153' Ipip 90° Ipirection Vertical gx_7' - 10'6"
Driller V. Holcomb Recorder D+W. Zimmerman ax 10'6" - 15.3"
-‘;ﬁotage Core Recovegx:fa(

From | To | Feet | Feet. % Description and Analysis

o' 50" | 50" | 25' ! 50 | From O' to 7' limey-sandy soil containing pebbles
; to boulders of limestone, quartzite, and a few
shale types. Less than * 27 of the cream colored
caliche and soil was recovered.
(Note: No taped representative sample for this
hole was saved. All that was recovered were an
| assortment of fragments of many rock Si02 32.02
_types in the general area. VirtuallyAlp03 1,87
all of the caliche cementing materialFep03 1.09
was lost). From 7' to 50' assorted Ca0 34.05

i

!

limestone, shale, and quartzite frag-Mg0 1.82
ments ranging in size S/R 10.8 Loss 27.86
from £+ 1 mm to + 6" inMgCO3 2.2 Na0 0.15
length. Probably lessCaC03 60.2 K30 0.48
than 5% of the calichegggaT Total 99.34
cementing material was

recovered.

50' 100" | 50" | 20' ! 40 | Same as 7' to 50' but with a few $i05  39.12

fragments of andesite. Al1203 2,93
Fe203 1.41
Ca0 28.45
Mg0 1.72
S/R 9.0 Loss  24.08
MgC03 0,7 Na20 D.18 .
CaC03 52.0 K20 0.98

Total Total 98.88

100" 153" | 53' | 25" | 47 | Same as 50' to 100' but no andesite Si02 35.34

e | fragments were observed. Some of Al203  2.22

the individual limestone and quart- Fej03 1.02

zite clasts showed a core length of (Ca0 32.65

+ 11', "Bedrock" was not reached. Mg0 1.91

' ' S/R 10.9 Loss 26.43
MgCO3 1,2 Na20 0.12 - .

CaCO3 61.0 K20 0.56

Total Total 100,25

45.6% Overall recovery including overburden
43.,67% Overall recovery excluding overburden
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Clerc Co., Colton, California [Clepe Co., Mojave, California (J apc_Co. ,R1113 %0, Arizona

Diamond Drill Hole No, A-44 Started 9=3=59
Coordinates 1621=S...199=W Finished 9=8-59
Elevation of Collar 2180 215722 Core Size: MNx_0' - 7!
Depth 150! Dip 90° Direction Vertical BX 7' - 10'6"
Driller V. Holcomb Recordep D+We Zimmerman ax 10'6" - 150°'
Footage Core Recovery
From i To Feet | Feet | Description and Analysis
o' 16" | 16" | 2' {11.9 |(No sample saved). Brown limey soil with some
n * caliche containing fragments of limestone, quart-
| z}te, and shale.
16" 66" | 50' 25' 50 [Spongy cream colored caliche fanglomerate contain-
ing £+ 1 mm to * 3" individual clasts of Si02 29.44
assorted limestones, shales, and quart- A1203 1.77
zites. Only about 8% of the caliche Fe203 1.09
cementing agent was recovered. Ca0 36.08 -
Mg0 1.63
S/R 10.3 Loss 29.46
MgCO3 1.2 Nap0 0.10
CaC03 63.0 K20 0.63
Total Total 100. 20
66' {116'| 50' | 32' 64 |[Same as 16' to 66' with possibly 15% si0y 21.91
' of the caliche cementing agent being Al203 1.65
recovered., Limestone about 307%, Fe203 1.04
iquartzite about 147, caliche about Ca0 38.92
147, shale about 5% of rock types Mg0 2.70
recovered. S/R 8.1 Loss 32.78
: -MgC03 4,4 Nap0 0.15
CaC03 68.8 Kj0 0.45
Total Total 99.60
116' 135" | 19" | 19' 1100 |[Light grey mostly dense and some fine crystalline
‘ limestone. A few scattered * 1/16" Si0, 0,92
white and yellow calcite veinlets Al203 0.66
as well as a few t 2" caliche filled  Fej03 0.27
seams. Several slightly darker * Ca0 53.45
1/2" oval calcite inclusions were Mg0 ~ 1.84
observed which are S/R 0.99 loss 42.69
lprobably fossils. MgCO03 2.5 Na20 0.07
CaC03 92.8 K20 0.02
Total Total 99.92
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/ CJcpe Co., Colton, California []CPC Co., Mojave, California [x] APC Co., Rillito, Arizona

Footage Core Recovery
From | To | Feet | Feet i ¢ | Description and Analysis
135' { 150' | 15" 7' 46.6 |[From 135 to 140' white, brown, and light grey fine

and medium crystalline limestone with gougy yellow-
ish buff shale inclusions. -This looks like a brec=-
cia, From 140' to 142' grey and lavender fine cry-

. |stalline limestone with thin buff shaleSiOp 18.44
seams. From 142' to 150' shades of  Al203 5.14
brown, grey and greyish green calcare- Fe03 1.84
ous and non-calcareous shale. Badly Ca0 38.38
broken with many soft gou§§ seam; ] Mg0 2.78

which were for the ) Loss 32,25
most part lost. MgCO03 1.7 Na0 0.13
CaC03 67.8 K0  0.98

Total Total 99.94

53.3% Overall recovery including overburden
76.5% Overall recovery excluding overburden
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SEISMIC REFRACTION SURVEY

RILLITO QUARRY

- TWIN PEAKS AREA

PIMA COUNTY, ARIZONA

for

ARIZONA PORTLAND CEMENT COMPANY

December 1969 - January 1970

by

HEINRICHS GEOEXPLORATION COMPANY
P. 0. Box 5671 - Tucson, Avizona 85703
Phone: 623-0578 - Area Code: 602
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At the request of Mr. Jack Joyce, Chief Geologist of California
Portland Cement Company and on behalf of Arizona Portland Cement
Company, Heinrichs Geocexploration Company conducted and completed
a fairly thorough and comprehensive preliminary seismic refraction
reconnaissance survey of the Rillito Quarry Ares, located in Pima
County, Arizona, near Rillito, Arizona. Field work was done during
the interim 13 December through 16 December 1969 and compilation,
interpretation and veport since then through 23 January 1970.

Heinrichs persomnel involved in the field work were William
Rasmussen, acting as Crew Chief, with Brian Libby, Carlos Aiken
and David Chaffin as Technical Assistants. Interpretation, compi~
lation and report by William Rasmussen assisted by the GEOEX Tucson
Staff.

Cooperation and assistance provided by Mr, Jack Joyce, Mr.
Dominic Chiarc and other persoonel of Arizoma Portliand Cement
Company is most appreciated.



A seismic survey utilizing the refraction reverse shooting
method was conducted with a total linear coverage of 26,400 feet.

Eighty-four time-distance curves were plotted and used for intex-

pretation. Om several deep shots, information of subsurface material

was obtained in excess of 350 feet below surface, while the majority

of the survey gave good information down to approximately 150 feet,
- Data was obtained utilizing a twelve channel graphic recoding

oscillograph, using twelve geophones spaced fifty feet apart.
Records were obtained on dry-white photographic paper which was
developed initially by sunlite in the field and then chemically
developed and fixed in the office. Chemical developing proved
rather good on some records and bad on others and as a vesult of
this difficulty, data from five records was lost because it was
not immedistely recorded before chemical developing and later the
records proved unreadable. Part of this problem was ascribed to
a bad or old batch of record paper not immediately identified. In
routine work this situation can be avoided.

All seismic spreads and lines surveyed were oriented E/W with
the exception of one 600 foot spread oriented N/S.

Data are presented on sectional data sheets as well as on a
plan map of the area surveyed. Velocities in feet per second for
the various materials encountered as well as depths to interfaces
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are given on both of the above. Time-distance curves for each
line are on the sectional data sheet of that particular line.
The raw field data is enclosed at the end of the report.



CONCLUSIONS AND RECOMMENDATIONS

(1) In general, at least for the immediate area surveyed, the
following velocity table appears somewhat valid, but it should
be used with reservation, especially in any isingle instance.
Moreover, it should be refined by statistically adding new data
points whenever the opportunity occurs to do so.

Velocity (ft./sec.) Material
]:800-4000 Alluviun
4000- 5000 Consoiidated Alluvium and/ox
Caliche
5000-7000 Caliche and/or Limestone
7000~ 15000 Limestone
15000-25000 Limestone, Quartzite, Schist

The reason for not being able to state exactly what a parti-
cular material has for a seisamic velocity of propogation, is that
the material is not perfectly homogenious and isotropic. For
example, it may be: cyrstaline, reticulated or containing small
veinlets, fractured, brecciated, etc. The velocities associated
with any two of these cases might easily be falsely interpretated
as two entively different materials.

(2) A zone of high velocity material (11,000-14,000 feet per

second), which is probably crystaline limestone, seems to extend

from 2,000 E. on Line 800 8. morthwesterly through 400 W. on Line

800 N. on further to Line 1600 N. This material is at depths of
wle



approximately 90 feet at 2000 E, om Line 800 8., 90 feet at 300 E.
on Line 0.0 N/S, 120 feet at 300 W. on Line 800 N., and 260 feet
at 1000 W. on Line 1600 N. The maerial exists in: a quite highly
faulted area on Line 800 8., muﬁw&ﬁhmtmwdmm
faultin; on Line 0.0 N/8., an area with a western fault whose throw
is about 90 fest on the western edge and an undetermined throw to
the east on Line 800 N., and no apparent faulting shows on Line
1600 N. The width of the material which is likely within 150 feet
of surface is: undetermined on Line 800 8., about 900 feet on

Line 0.0 N/S, 18000 feet on Line 800 N., and below this depth on
Line 1600 H.

(3) Another zone of material of (11,000-14,000 feet per second)
velocity as in (2) goes west-southwest of 2000 E. on Line 800 8.

Eo 300 W. on Line 1600 8., then to 2000 W. on Line 2400 8. and
thonee gsouth to 2000 W. on Lines 3200 8. and 4000 8.. Line 1600 S.
is quite faulted and brokem f£or about 1000 feet west and an un-~
determined distance east of 300 W. The material is at a depth of
approzimately 20.feet at 300 W., with a gradation te a lower velo-
eity of material to the west within 300 feet. The eastern ex-
tension of this is unknown, as this was the edge of the survey
coverage in that direction. Line 2400 S., shows a slightly higher
velocity material buried about 80 feet and extending an undetermined
distance to the west with a fault to the east at approximately 1400
W.. Lines 3200 8. and 4000 8. show two layer situations with the
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material of interest having overburdens of 32 and 95 feet respecti-
vely.
(4) Lower velocity material is seen to lie on top of or bordering
the material given as crystaline limestome in (2) and (3) above.
This material might be limestone which is fractured, reticulated,
brecciated, etc., or a very consolidated caliche,
(5) Additional seismic coverage is recommended to the east on
Lines 0.0 N/8, 800 8., and 2400 S. as well as repeat coverage of
Lines 3200 8. and 4000 S. More N/8S lines are also recommended
over arveas of apperent limestome occurrence to better define faulting
and or dip from Line to Line E/W,
(6) Several shots are required to determine the exact position of
| a lateral ioterface (contact) of materials of differing seismic
velocities as the interpretation of a single shot could be a lateral
or horizontal contact. Hence the position of the lateral interfaces
are shown to be im question on the sectional data sheets.
(7) Several resistivity interfaces determined from a previous
Induced Polarization Survey of the property (Gecex, 1967) ave
roughly plotted on the plan map. In the case of resistivity the
limestone has a higher resistivity than caliche which in turn is
higher than the alluvium., One zone of high resistivity appears to
be located between (2300 8., 2900 W.) and (1600 8., 2300 E.). This
zone could be limestone going into caliche and/or alluvium st the
ends. Another zone of scmewhat lower resistivity appears to extend
e



from (300 8., 1200 W.) to (200 N., 1700 E.). This zone cofld
also be limestone and/or caliche going into alluvium at the ends.
These zones were determined using a 1500 foot dipole spacing and,
as a result of that, the majority of the material sensed is pro-
bably deeper than 150 feet. Information primarily representative
of the top 150 feet of material usually will not be obtained using
a dipole spacing this large. Dipoles from 100 feet to 500 feet
would be preferable for studying the top 150 foot layer. Another
resistivity interface is located at approximately (1100 8., 1000
W.), with the higher resistive body (probably limestone) to the
south-southeast with possibly caliche and/or alluvium to the
north-northwest. This interface is on a line with a dipole spacing
of 500 feet and 500 foot dipoles. Thus the results did not focus
on the material in the first 50-75 feet of depth below the surface
and hence the resistivity of that top layer of material was not
determined.
(8) Resistivity or gravity methods might be used to give additi-
onal information on the property or to aleviate any ambiguities
of seismic interpretation. In general the seismic method appears
best suited for determining the subsurface structure over any other
geophysical method.
(9) Any information that might be given Gevex in the future about
drilling results along the lines surveyed will let Geoex make the
most effective use of the geophysical data already obtained. Very
P



often this information will allow a more refined interpretation
that can be quite valuable to the client's programs.



INTERFRETATION

The following velocity table is derived from the observed
results and may be used with proper exceptions, reservations
and appropriate rvefinements as available.

1800-4000 Alluviun

4000-5000 Consclidated Alluvium and/or Caliche
5000-7000 Caliche and/or Limestone

7000-15000 Limestone
15000-25000 Limestone, Quartzite, Schist

It is important to emphasize some of the reasons for not
being able to state exactly what a particular material has for a
seismic velocity of propogation, therefore, these are herewith
repeated. Among them may be a material which is: ecyrstaline,
reticulated or containing small veinlets, fractured, brecciated,
etc. The velocities associated with any two these cases might
easily be falsely interpretated as two entively different materials,

Several shots are required to differentiate between a hori-
zontal or a vertical contact in materials of varying seismic
velocities., This is why the vertical contacts are shown to be in
guestion as to their position.

The position of a particular profile is found on the plan
map by the coordinates of line number and then spread number on

the line, eg., Line 800 8., Spread 7 is on the 800 N. major grid
9w



line and between 1800 W. and 1200 W.. Spread numbering goes
from right to left when looking mortherly.
LINE 1600 W.

Deep shots on this line show a high velocity material approxi-
mately 260 feet from 1800 W. to 0.0 E/W. Beyond this, no further
deep sensing was done on this line. Hence, extension of the
formation in both directions from the above is possible. This
high veloeity material is ity enysasibnsikiuimieinl.
LINE 800 N. |

M line shows a high velocity material with abrupt edges
(faults) at approximately 1100 W. and 600 E. The shallowest
point to this My is around 600 W. where the material is approxi-
mately 95 feet hlw gsurface. This material again is prohbly»
crystaline limestone,

LINE O N.

The high velocity material (probable crystaline limestone)
seen on Lines 1600 N. and 800 N., is again seen from 0.0 E/W to
650 E. with apparent faults or folds at both ends. The depth to
the body is approximately 90 feet. Overlying this material is a
lower velocity material which outcrops sround 500-650 E., with
further extensiom toward the east to approximately Statiom 2000 E..
This particular material, from the looks of the outerop, is lower
velocity limestone than that mentioned at the western edge of the
high velocity material on this line and on the limes morth of this
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one, The depth of 181 feet to a 20,000 feet per second material
at the eastern edge of spread two is possibly due to an insme;l
error giving erxvoneous.data.

800 8.

This line shows s medium velocity body, possibly limestone,
beginning close to 0.0 E/W and extending somewhere into the ares
of 1000 E. It appears to lie beneath a 15-40 foot overburden of
probable caliche. A 22,200 feet per second material (erystaline
limestone, quartzite or schist) seems to occur from 12000-15000 E,;
it seems overlain by caliche or low velocity limestone at 1300 E.
to a depth of approximately 75 feet. A probable fsult appears
near 1600 E. with the overburden changing to a higher velocity
material (probably limestone of medium veloecity) with a change
in the buried material to a lower velocity (12,400 feet per second
which best f£its a crystaline limestone). The overburden at this
point is approximately 90 feet. At 1800 E. is an apparent vertical
change in velocity of the overburden from 8100 to 5100 feet pex
second with no apparent change in velocity of the buried material.
The overburden from Station 1800 E., on to 2400 and indefinitely
beyond, is likely to be caliche with a erystaline limestone beneath
it. The depth of overburden goes from approximately 90 feet at
1800 E. to 135 feet at 2400 E..

There appears to be several lateral changes in seismic welocity

wil=



along this line which are most apt to be due to faults. The line
begins at 3000 W. likely with a consolidated aluvium overburden
over caliche or a low velocity limestome at a depth of approxi~
mately 100 feet. There appears to be a fault in the overlain
materisl or at least a change in it's velocity at roughly 2100 ..
The lower material is now likely 2 medium velocity limestone at

an approximate depth of 130 feet with the same overburden as to
the west., At about 1500 W. there is another change in the overlain
material to a higher velocity material (probable crystaline lime-
stone); this material is at roughly 100 feet. A fault appears near
800 W. giving s single layer with a veloecity of near 8000 feet per
second which suggests a limestone that increases in compactness

or crystallinity as it goes east to 0.0 E/W. This high velocity
material has a surface cover beginning near 600 W. and going on

to 0.0 B/W. This overburden has a velocity of 6100 feet per
second, (possible caliche or a broken limestone) with a thickness
of near 20 feet at 500 W.

LINE 2400 8.

This line begins with an overburden of consolidated alluvium
at 3000 W. of a depth of 80 feet with a high speed material below
(probable crystaline limestone). At 1800 W. there seems to be a
change in the overburden to a higher velocity material (caliche
or low speed limestone). The lower layer material undergoes a
lateral change near 1400 W. to a medium speed material (9600 feet

wl2e



per second which probably represents a limestone) with an overe
burden thickness of 335 feet at 1300 W.
LINE 3200 §.

Only one profile of the three shots for this line were
usable. This record showed an overburden of 35 feet (consoli-
dated alluvium 7) at 1800-2400 W. overlying a high speed material
(erystaline limestome 7).

LINE 4000 8.

Only one of the three records made were usable to give a
time-distance graph. This record implied an overburden of consoli~
dated alluvium or caliche with a thickness of about 90 feet at
246001800 W. The lower layer is high velocity material (14000
feet per second which is believed to be crystaline limestone,
quartzite, or schist).

LINE 500 E.

This line has an overburdem of a low velocity material
(probable caliche) with a thickoess of 16 feet at the southern
end, deepening, with a throw of 50 feet toward the middle, to a
thickness of approximately 110 feet at the northern end. The
underlying material has a high velocity and should be crystaline
limestone.

Respectfully submitted, ‘
HEINRICHS GEOEXFLORATION COMFANY

William 0. Rasmussen

WOR/md Fhysicist
13«
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RILLITO QUARRY
TWIN PEAKS AREA
PIMA COUNTY, ARIZONA

SEISMIC REFRACTION SURVEY

ARIZONA PORTLAND CEMENT COMPANY
December 1969 - January 1970

Job # 492




February 6, 1970

Mr. J. E. Joyce

Arizona Portland Cement Company
612 South Flower

Los Angeles, Calif, 90017

Dear Mr. Joyce:

Enclosed you will find the original and one copy of our report
"Seismic Refraction Survey, Rillito Quarry, Twin Peaks Area, Pima County,
Arizona". Along with these are the raw field data bound separately.

If you would please return the two copies of the rough text
that Walt loaned you last week, we will update the white copy and return
it along with the sepias, At that time we also will have further comment
on the comparison between seismic versus resistivity methods for your
particular application.

Thank you very much for being sc understanding in the report
taking so long due to the large amount of data handling involved.

Any and all questions are welcome.

Sincerely yours,
Heinrichs GEOEXploration Co.

W. 0. Rasmussen, Physicist

WOR: jh
Enclosures as listed
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SEISMIC REFRAGTION SURVEY
RILLITO QUARRY
TWIN PEAKS AREA
PIMA COUNTY, ARIZONA
for

ARIZONA PORTLAND CEMENT COMPANY

December 1969 - January 1970

by

HEINRICHS GEOEXPLORATION COMPANY
F. 0. Box 5671 - Tucson, Arizona 85703
Phone: 623-0578 - Area Code: 602

HEINRICHS GEOEXPLORATION COMPANTY
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Appendix:

Sectional Structure (Velocity) Profiles and
Time-Distance Curves

Map Pocket:

One (1) Plan Map with Seismic and Resistivity
Data.
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INTRODUCTION

At the request of Mr. .."luk Joyce, Chief Geologist of California
Portland Cement Company and on behalf of Arizoma Portland Cement
Company, Heinrichs Geoexploration Company conducted and completed
a fairly eherwgh and comprehensive preliminary seismic refraction
reconnaissance survey of the Rillito Quarry Area, located in Fima
County, Arizona, near Rillito, Arizona. Field work was done during
the interim 13 December through 16 December 1969 and compilation,
interpretation and report since then through 23 January 1970.

Heinrichs personnel involved in the field work were William
Rasmussen, acting as Crew Chief, with Brian Libby, Carlos Aiken
and David Chaffin as Technical Assistants. Interpretation, compi-
lation and report by William Rasmussen assisted by the GEOEX Tucson
Staff.

Cooperation and assistance provided by Mr. Jack Joyce, Mr.
Dominic Chiaro and other persocnnel of Arizonma Portland Cement

Company is most appreciated.

HEINRICHS GEOEXPLORATION COMPANTY
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PROCEDURE

A seismic survey utilizing the refraction reverse shooting
method was conducted with a total linear coverage of 26,400 feet.
Eighty-four time-distance curves were plotted and used for inter~
pretation. On several deep shots, information of subsurface material
was obtained in excess of 350 feet below surface, while the majority
of the survey gave good information down to approximately 150 feet.

Data was obtained utilizing a twelve chamnel graphic recording
oscillograph, using twelve geophones spaced fifty feet apart.
Records were obtained on dry-white photographic paper which was
developed initially by sunlight in the field and then chemically
developed and fixed in the office. Chemical developing proved
rather good on some records and bad on others and as a result of
this difficulty, data from five records was lost because it was
not immediately recorded before chemical developing and later the
records proved unreadable. Part of this problem was ascribed to
a bad or old batch of record paper not immediately identified. In
routine work this situation can be avoided.

All seismic spreads and lines surveyed were oriented E/W with
the exception of one 600 foot spread oriented N/S.

Data are presented on sectional data sheets as well as on a
plan map of the area surveyed. Velocities in feet per second for

the various materials encountered as well as depths to interfaces
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A seismic survey utilizing the refraction reverse shooting
method was conducted with a total linear coverage of 26,400 feet.
Eighty-four time-distance curves were plotted and used for imter-
pretation. On several deep shots, information of subsurface material
was obtained in excess of 350 feet below surface, while the majority
of the survey gave good information down to approximately 150 feet.

Data was obtained utilizing a twelve channel graphic recording
oseillograph, using twelve geophones spaced fifty feet apart.
Records were obtained on dry-white photographic paper which was
developed initially by sunlite in the field and then chemically
developed and fixed in the office. Chemical developing proved
rather good on some records and bad on others and as a result of
this difficulty, data from five records was lost because it was
not immediately recorded before chemical developing and later the
records proved unreadable. Part of this problem was ascribed to
a bad or old batch of record paper not immediately idemtified. In
routine work this situstion can be avoided.

All seismic spreads and lines surveyed were oriented E/W with
the exception of ome 600 foot spread oriented N/S.

Data are presented on sectional data sheets as well as on a
plan map of the area surveyed. Velocities in feet per second for

the various materials encountered as well as depths to interfaces

- 2. HEINRICHS GEOEXPLORATION COMPANY




are given on both of the above. Time-distance curves for each
line are on the sectional data sheet of that particular line.
The raw field data is enclosed in a separate folder.
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are given on both of the above. Time-distance curves for each
line are on the sectional data sheet of that particular line.
The raw field data is enclosed at the end of the report.

HEINRICHS GEOEXPLORATION COMPANTY




CONCLUSIONS AND RECOMMENDATIONS

(1) In general, at least for the immediate area surveyed, the
following velocity table appears somewhat valid, but it should
be used with reservation, especially in any single instance.
Moreover, it should be refined by statistically adding new data
points whenever the opportunity occurs to do so.

Veloecity (ft./sec.) Material
1800-4000 Alluviua
4000-5000 Consolidated Alluvium and/or
Caliche
5000-7000 Caliche and/or Limestone
7000- 15000 Limestone
15000-25000 Limestone, Quartzite, Schist

The rveason for not being able to state exactly what a parti-
cular material has for a seismic velocity of propogation, is that
the material is not perfectly homogenious and isotropic. For
example, it may be: cyrstaline, reticulated or containing small
veinlets, fractured, brecciated, etc. The velocities associated
with any two of these cases might easily be falsely interpretated
as two entirely different materials.

(2) A zonme of high velocity material (11,000-14,000 feet per

second), which is probably crystaline limestone, seems to extend
from 2,000 E. on Line 800 8. northwesterly through 400 W. on Line
800 N. on further to Line 1600 N. This material is at depths of

HEINRICHS GEOEXPLORATION COMPANY
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approximately 90 feet at 2000 E. on Line 800 8., 90 feet at 300 E.
on Line 0.0 N/8, 120 feet at 300 W. on Line 800 N., and 260 feet

at 1000 W. on Line 1600 N. The material exists in: a quite highly
faulted area on Line 800 8., an area with eastern and western
faulting on Line 0.0 N/S., an area with a western fault whose throw
is about 90 feet on the western edge and an undetermined throw to
the east on Line 800 N., and no apparent faulting shows on Line
1600 N. The width of the material which is likely within 150 feet
of surface is: undetermined om Line 800 8., about 900 feet on

Line 0.0 N/S, 18000 feet om Line 800 N., and below this depth on
Line 1600 N.

(3) Another zone of material of (11,000-14,000 feet per second)
veloeity as in (2) goes west-southwest of 2000 E. on Line 800 S.

Eo 300 W. on Lime 1600 S., then to 2000 W. on Line 2400 S. and
thence south to 2000 W. on Lines 3200 5. and 4000 S.. Line 1600 S.
is quite faulted and broken for about 1000 feet west and an un-
determined distance east of 300 W. The material is at a depth of
approximately 20 feet at 300 W., with a gradation to a lower velo-
e¢ity of material to the west within 300 feet. The eastern ex-
tension of this is unknown, as this was the edge of the survey
coverage in that direction. Lime 2400 S., shows a slightly higher
velocity material buried about 80 feet and extending an undetermined
distance to the west with a fault to the east at approximately 1400
W.. Lines 3200 8. and 4000 8. show two layer situatioms with the

HEINRICHS GEOEXPLORATION COMPANY




material of interest having overburdens of 32 and 95 feet respecti-
vely.
(4) Lower veloeity material is seen to lie om top of or bordering
the material givenm as crystaline limestone in (2) and (3) above.
This material might be limestone which is fractured, reticulated,
brecciated, etc., or a very consolidated caliche.
(5) Additional seismic coverage is recommended to the east on
Lines 0.0 N/S, 800 8., and 2400 S. as well as repeat coverage of
Lines 3200 S. and 4000 3. More N/S lines are also recommended
over areas of apparent limestone occurrence to better define faulting
and or dip from Line to Line E/W.
(6) Several shots are required to determine the exact position of
a lateral interface (contact) of materials of differing seismic
velocities as the interpretation of a single shot could be a lateral
or horizontal contact. Hence the position of the lateral interfaces
are shown to be in question om the sectional data sheets.
(7) Several resistivity interfaces determined from a previous
Induced Polarization Survey of the property (Geoex, 1967) are
roughly plotted on the plan map. In the case of resistivity the
limestone has a higher resistivity than caliche which in turn is
higher than the alluvium. One zone a! high resistivity appears to
be located between (2300 8., 2900 W.) and (1600 8., 2300 E.). This
zone could be limestone going into caliche and/or alluvium at the
ends. Another zone of somewhat lower resistivity appears to extend
-
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from (300 S., 1200 W.) to (200 N., 1700 E.). This zone could
also be limestone and/or caliche going into alluvium at the ends.
These zones were determined using a 1500 foot dipole spacing and,
as a result of that, the majority of the material sensed is pro-
bably deeper than 150 feet. Information primarily representative
of the top 150 feet of material usually will not be obtained using
a dipole spacing this large. Dipoles from 100 feet to 500 feet
would be preferable for studying the top 150 foot layer. Another
resistivity interface is located at approximately (1100 8., 1000
W.), with the higher resistive body (probably limestone) to the
south-southeast with possibly caliche and/or alluvium to the
north-northwest. This interface is on a line with a dipole spacing
of 500 feet and 500 foot dipoles. Thus the results did not focus
on the material in the first 50-75 feet of depth below the surface
and hence the resistivity of that top layer of material was not .
determined.
(8) Resistivity or gravity methods might be used to give additi-
onal iafarnizzon on the property or to aleviate any ambiguities
of seismic interpretation. In general the seismic method appears
best suited for determining the subsurface structure over any other
geophysical method.
(9) Any information that might be given Geocex in the future about
drilling results along the lines surveyed will let Geoex make the
most effective use of the geophysical data slready obtained. Very
i, 9

HEINRICHS GEOEXPLORATION COMPANY



L FeA Bl Rl Bl

R e

J

C

N

N

-

=3

3 @

often this information will allow a more refined interpretation
that can be quite valuable to the client's programs.
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INTERFRETATION

The following velocity table is derived from the observed

results and may be used with proper exceptions, reservations
and appropriate refinements as available.

loc ft./sec Material
1800-4000 Alluvium
4000-5000 Consolidated Alluvium and/or Caliche
5000-7000 Caliche and/or Limestone
7000-15000 Limestone
15000-25000 Limestone, Quartzite, Schist

It is important to emphasize some of the reasons for not
being able to state exactly what a particular material has for a
seismic velocity of propogation, therefore, these are herewith
repeated. Among them may be a2 material which is: cyrstaline,
reticulated or containing small veinlets, fractured, brecciated,
etec. The velocities associated with any two these cases might
easily be falsely interpretated as two entirely different materials.

Several shots are required to differentiate between a hori-
zontal or a vertical contact in materials of varying seismic
velocities. This is why the vertical contacts are shown to be in
question as to their position.

The position of a particular profile is found on the plan
map by the coordinates of line number and then spread number on

the line, eg., Line 800 S., Spread 7 is on the 800 N. major grid
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line and between 1800 W, and 1200 W.. Spread numbering goes
from right to left when looking northerly.
LINE 1600 N.

Deep shots on this line show a high velocity material approxi-
mately 260 feet from 1800 W. to 0.0 E/W. Beyond this, no further
deep sensing was done on this line. Hence, extension of the
formation inm both directions from the above is possible. This
high velocity material is probably crystaline limestone.

LINE 800 .

This line shows a high velocity material with abrupt edges
(faults) at approximately 1100 W. and 600 E. The shallowest
point to this body is around 600 W. where the material is approxi-
mately 95 feet below surface. This material again is probably
crystaline limestone.

LINE O N.

The high velocity material (probable crystaline limestone)
seen on Lines 1600 N. and 800 N., is again seen from 0.0 E/W to
650 E. with apparent faults or folds at both ends. The depth to
the body is approximately 90 feet. Overlying this material is a
lower velocity material which outcrops around 300-650 E., with
further extension toward the east to approximately Station 2000 E..
This particular material, from the looks of the outecrop, is lower
velocity limestone than that mentioned at the western edge of the
high velocity material on this line and on the lines north of this

~&0-
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one. The depth of 181 feet to a 20,000 feet per second material

at the eastern edge of spread two is possibly due to an instrumental
error giving erroneous:data.

LINE 800 S.

This line shows 2 medium velocity body, possibly limestone,
beginning close to 0.0 E/W and extending somewhere into the area
of 1000 E. It appears to lie beneath a 15-40 foot overburden of
probable caliche. A 22,200 feet per second material (crystaline
limestone, quartzite or schist) seems to occur from 12000-15000 E.;
it seems overlain by caliche or low velocity limestone at 1300 E.
to a depth of approximately 75 feet. A probable fault appears
near 1600 E. with the overburden changing to a higher velocity
material (probably limestone of medium veloeity) with a change
in the buried material to a lower velocity (12,400 feet pexr second
which best fits a crystaline limestone). The overburden at this
point is approximately 90 feet. At 1800 E. is an apparent vertical
change in veloecity of the overburden from 8100 to 5100 feet per
second with no apparent change in veloecity of the buried material.
The overburden from Station 1800 E., on to 2400 and indefinitely
beyond, is likely to be caliche with a crystaline limestone beneath
it. The depth of overburden goes from approximately 90 feet at
1800 E. to 135 feet at 2400 E..

LINE 1600 8.
There appears to be several lateral changes in seismic velocity
“ile
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along this line which are most apt to be due to faults., The line
begins at 3000 W. likely with a consolidated aluvium overburden
over caliche or a low velocity limestone at a depth of approxi-
mately 100 feet. There appears to be a fault in the overlain
material or at least a change in it's veloecity at roughly 2100 W..
The lower material is now likely a medium velocity limestone at

an approximate depth of 130 feet with the same overburden as to

the west. At about 1500 W. there is another change in the overlain
material to a higher velocity material (probable crystaline lime-
stone); this material is a-é roughly 100 feet. A fault appears near
800 W. giving a single layer with a velocity of near 8000 feet per
second which suggests a limestone that increases in compactness

or erystallinity as it goes east to 0.0 E/W. This high velocity
material has a surface cover beginning near 600 W. and going on

to 0.0 E/W. This overburden has a velocity of 6100 feet per
second, (possible caliche or a broken limestone) with a thickness
of near 20 feet at 500 W.

LINE 2400 8.

This line begins with an overburden of consolidated alluvium
at 3000 W, of a depth of 80 feet with a high speed material below
(probable crystaline limestone). At 1800 W. there seems to be a
change in the overburden to a higher velocity material (caliche
or low speed limestone). The lower layer material }mdctpu a
lateral change near 1400 W. to a medium speed material (9600 feet

w12
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per second which probably represents a limestone) with an over~
burden thickness of 35 feet at 1300 W.
LINE 3200 §.

Only one profile of the three shots for this line were
usable. This record showed an overburden of 35 feet (consoli-
dated alluvium ?7) at 1800-2400 W, overlying a high speed material
(erystaline limestone 7).

LINE 4000 5.

Only one of the three records made were usable to give a
e&n-fdtselaea graph. This record implied an overburden of consoli-
dated alluvium or caliche with a thickness of about 90 feet at
2400~1800 W. The lower layer is high velocity material (14000
feet per second which is believed to be crystaline limesatone,
guartzite, or schist).

LINE 500 E.

This line has an overburden of a low velocity material
(probable caliche) with a thickness of 16 feet at the southern
Qué, deepening, with a throw of 50 feet toward the middle, to a
thickness of approximately 110 feet at the northerm end. The
underlying material has a high velocity and should be crystaline
limestone.

Respectfully submitted,
HEINRICHS GEOEXFLORATION COMPANY

William O. Rasmussen

WOR/md Physicist
13«

HEINRICHS GEOEXPILORATION COMPANY




SECTIONAL STRUCTURE (VELOCITY) PROFILE
AND TIME-DISTANCE CYURVES"

of

LINE NUMBER (500N
TVWIN PEAKS AREA
PIMA COUNTY, ARIZINA

| for
ARIZONA PORTLAND CEMENT COMPANY
/ -
HEINRICHS ZEOQEXPLORATION COMPANY

SECONDS

; NO. 2 —SPREAD NUHBER
\ / i . A SHAT POIHT
: i % \ VELOCITY IN HUNDREDS OF
" ( FEET SECOND
0 : 2 e et DEPTH TO HORIZONTAL INTERFACE
' " & . | ” NO. O " :
°® NO. 8 » NO. 7 & NO. 6 » NO. & . NO. 4 - NO. 3 NO. 2 NO. | .
s P de L R WEINL e Bl ENAREE ST AR e -2 — L S SN . S, F s, AP L N
Biesl o dad 3 S A e e . 5 2100
B N R S G S, N s o , 3500
S RRE o U DR R -— 7 3750

e e e 271)0 2700 3800 3700 4200 3200 2?(?0 3600 ey

2500 4500 4600 & T ~ : 5600 ; A

4500 | HEINRICHS
lr | | ) : Mol S S Ry ELEV. 1900 GEOEX

| ‘ Vsl T e R el W 10 Lt W e e U 0 T T N T CRE IR, L st B oL bd - yed i WPalf S s a } " : ; o MRS N R T e ALE T . } L ey e, al PO o ol 3 ol L H \
ALONG 1600 NiI g 2 e T S P s e . 54';1 X g 37 e Ty o 263 35 . 2 . 9o Haesr B 37 38 _ = > =% % @
. 4 ;—- & 5 4—0 - k 5_6l 2 T —— % w N geophys:cal engineers
___—./’-_——\ : g
= 2 gy = 11,300 A g | | ARIZONA PORTLAND CEMENT CO. |
20 pse % E} : , ;

o 5 11,100 O 4 o O )
3 -

RILLITO QUARRY PROFILE
E-W ALONG 1600 N.

AL E =200




SECTIONAL STRUCTURE (VELOCITY) PROFILE
ANC TIME-DISTANCE CURVES

. o —22
\\T\\%>x:::"/{///// i
. /' \.

e LINE NUMBER 600N
TWIN PEAKS AREA
PIMA COUNTY, ARIZONA

/' : for
ol et | %
_./,,//" ARIZONA PORTLAND CEMENT COMPANY

by
HEINRICHS SEOEXPLORATION COMPANY

= - —.08
A ——SHOT POINT

\ i VELOCITY IN HUNDREDS OF

b . _ : (.—— FEET SECOND
33 o263’ DEPTH TO HORIZONTAL INTERFACE
= : . —.04 N 13

! !

[ I

o ~
SECONDS

- 02
0
a DEEP SHOT a
4; HEINRICHS
s N

4 3900 et 2100 GEOEX
2700 ‘ »

5000 R -, | @

geophysica' engineers

ELEV. 1900
ALONG I600N* } l_z,T% T ges '
M ‘v
_———-/ . .
2 ﬂ ) 54' = E
9 20 23 e : ul
N | C b4
11,100 11,300

JAY DOWNS 492-69

I I oD D I D D D B nE O oD DD OGN OGP D o o B













69-26¢%

HA 6961 AON

$493utbus '0o1sAUdOab

b. €C (0 JC 3

SHOIdNIIH

|
19Y4H3LN1 TYLNCZI¥OH 0L Hid3o
: \

031

. AN023S 1334 e
40 SOIBONAH NI AL19G13A W
INIGd LOHS v

436KNN 0VI4dS —— 8 "ON

ANYAHCO NCIiVHCTdX3C30 SHIIUNIIH
Aq

ANVJKCO IN3H30 ONV1L1d40d YNCZIYY
10}

YNOZ 14V "AINNCO viild
V3HV SHV3d NIML
| - S00ZE g3GHNEN INIT

30

SIAENT JFONYLSIT-3kilL ONY

007

AN T OS

S 002t ONOTY M-d

371308d AYYVND 011771
00 LNJW3D ANV'11d0d VNOZIY

m
0061'A313 ﬁ

0012

371404d (ALIOCT3A) FYNLINYLS TYNCILI3S

%
1

Ol

Ol

N
(B
Mm
&g ® oohv_ ,
: :
|
00021 gt
000t il h 5 e P e
T
oY 8 ‘ON ;
n 20— /// s
S X,
5 e
w 0 — AE o
g
/Q
/.1.
90" — 2

O
o
=

lﬁm 002¢ 9NOTY




69 -26¢ T e T AR AT A

HA 6961 ACN | . . : _

S 00v2Z 9NOTV M-3
S 3 1404d A¥HYYND OLITIY

09 LN3W3D0 ANV'1LH0d VNOZIY

_Oomf>MJm.ﬂ : s *

w

{

0¢

Ol
0
Ol
0¢
og

KHOHG

.Qo_ ol
SHOI¥NIIH

<

)
00
©lo
)
s

Pl o

_
2o, % 28+ B e
e = 2 Al G — ”

red

MM : B A | m e R 02! = =
i . G R 'S 00b2 ONOW
|

000'¢I e em e B
000t _ ¢

001¢

€9

. 5 i ) : e N : - —20°
OhGOIS 1334 _ | , _ e \\ _ _ 7
40 SOIYORNH NI ALI3073A ; , ™ \\\\«. //A// . N
= - § 4 '\ v .
INI0d LOHS — | | TR _ . _ _ po'— Bl : : | e e
¥36WNL UV34ds ——— L "ON : . : : _

‘ d : . 6 'ON
. . |
| : = L "ON o 8 'ON =
JIVAYILNT IVINGZ 1YOH 0L Kid3Q—, b€ & =2

.
X
/

/

: . ; o ] :
ANVdFG3 NO11vd01dX3035 SHOIYNIIY : . | . | : | S i
ANVAICO INIW3D CNYTL140d YNOZ 1YY

i —ar
10}

YNGZ 1YY "ALINNGI Viild

V3dY SYV3d NIAL i
S00PZ d38HNAN 3NIT

40

SIAUNT FONYLSIO-3kIL ONY
3714084 (AL13073A) 3dNLINYLS TVYNOI103S




S ‘ == : : T : R e SECTIONAL STRUCTURE (VELOCITY) PROFILE
8 : AND TIME-DISTANCE CURVES
=t
18— : of
> e | - | : LINE NUMBER 1500S
J6=— N !
. : | - TWIN PEAKS AREA
< P . i PIMA COUNTY, ARIZONA
14— o
; .Y : i . for
¢ e RN 2 —J2
i e ' ARIZONA PORTLANG GEMENT COMPANY
—.10
H0—

by

\ / I HEINRICHS ZEJEXPLORATION COMPANY
\\\\\\ _— : —.08 .

SECONDS

\

et \

NO. 5 SPREAD NUMBER
gy T e i SHOT. POANT
; VELOCITY IN HUNDREDS OF
a - .
- NO. 9 - NO. 8 a NO. 7 NO. & //”’// \\~s\\\\_.wu_____q>~n_, 55 S » ( FEET SECOND
ot - ¥ A : TR G AL o St 52 v a7 DEPTH TO HORIZONTAL INTERFACE
* R = ]
| | 58 X e & o f _ i 2100
'l
? 3800 I HER,
______ =205 : 3700 420 - 7900 | ‘
g e gt 8900 16,100 | | | | | |
| l'? ,'? | ll il e e R e ‘ i e _ 4 ELEV. 1900
ALONG '600 5. L_«____,_; RO R Y o s b R BaTE 1 = ] T ] =) 24 ! e o e . i | 4 : el o R s B e S N e e s T
i’;— G e 2 % « 83 %5:1 © 140" 2—? w128 |4s—gé @ 470 .14—53'6 v 94 = ?5 “ 17 ?’,% Ao ; : Q g HEINRICHS
. 6 - ; W s ’2\ GEOEX
2 " 3 ' RIZONA PORTLAND CEMENT CO. | LR
o
Q 2 © o = 3 RILLITO QUARRY PROFILE
E-W ALORG 1600 S
SCALE[ | =200
SR & NOV. 1969  VH

& : 492-69




ALONG 800

SECTIONAL STRUGCTURE (VELOCITY) PROFILE
AND TIME-DISTANCE CURVES

48— —:18
of
. —.16 LINE NUMBER 800 S
TWIN PEAXS AREA
7 - -.14 PIWA COUNTY, ARIZONA
f
e -2 s,
5 ARIZONA PORTLAND CEMENT COMPANY
o
! =40 a0 hy
= 7 ot b
. Z RICHS 3E! » 1P
iy N & / s HEINRICHS 3EJEXPLORATION COMPANY
06— B >>/ —.06
04— / -.04
| / J NO. 3 SPREAD NUMBER
02— / : /// o A ———————SHOT POINT
02— o 2 A £ : VELOCITY IN HUNDREDS OF
. [ FEET SECOND
0 0 50 4
A A - a 100 40 DEPTH TO HORIZONTAL INTERFACE
g e — e e e e T e e T o TS v
I
RIS R . 8100 | 5100 Bidiing 2100
2600
s 4900
4000 2,409 12,300 2
; 1 -
5 & . L ELEV. 1900 HEINRICHS
I < g 26 T g8 o e o | LO ' GESE-X
a0 | 123 123 ®) o
! < L{@};
; KR'ZONA : PORTLAND CEMENT CO' ' geo;ys-cot enq1neers
O @) @) o
o ~ - N RILLITO QUARRY PROFILE

E-W ALONG 800 S.

SCALE 1'=200

NOV 1969 vV H

RRSORMGERITT L et e ! 492—-69




ey

TR

= | - — T B SRR S SECTIONAL STRUCTURE (VELOCITY) PROFILE
:\\\\\ - | . AND TIME-DISTANCE CURVES
A8= 2~ . |

nf

LINE NUMBER 0 N
TWIN PEAKS AREA
PI"PA COUNTY, ARIZONA

for

ARIZONA PORTLAND CEMENT COMPANY

SECONDS

by
HEINRICHS GEQEXPLORATION COMPANY

NC. 2 SPREAD NUMBER
il e ST PRI

VELOCITY IN HUNDREDS QF
l FEET "SECOND t

7o ¢ 45 —— DEPTH T0 HORIZONTAL INTERFACE

i 2100

{ ?
RS » | / |

g | i S et B A P G e
ALONG 0O N. lr; . et TSSO R T e S T L, + TEN LAY Y Y Lk 8 3 e Eat e

. a8’ 2 . a8 2 o g7 £ o w0

| ISR

ELEV.1900'

HEINRICHS

GEOEX ,

RIZONA PORTLAND CEMENT CO. P

| & : geophys:cal engineers
3 : - 3 RILLITO QUARRY PROFILE

E-W ALONG O N.

Ny
ol

e : . 4
103" %% w 48 70 & 9 s00 '8! 5—? 3!’ . :

w._sr. m!* 89

H
nN
o
~
H
3l
(3]
q
|
~N
%l
N
)
H
(¢4}
(3]
(o]
ﬂ
H
ml&
[

=

O40E——

el W,

O
n

SCALE| 1"=200

- _ NOV 969 VM

e 492 —69




S U SS——

. = ' - ' % : i SR T B i JR o : : SEGTIONAL STRUGTURE (VELAGITY) PROFILE

' :::\\‘\*\ﬁ\A‘ i AND TIME-DISTANGCE CURVES

18—\ / | \ 5 ) of

; ' \\\\\ \\‘\\ v - ; s LINE NUMBER 800 N

e . e N | : TWIN PEAKS AREA

S : ;(i 2 = ' s PIiA COUNTY  ARIZONA

4= .\ \. ./ . s . . _/ 3 /‘ for
X : / \ ; i g . \ / ¢ / —.12 ‘

. i ARIZONA PORTLAND CEMENT COMPANY
/ / by

'\\<<j// //4<f 8 {EINRICHS SEDEXPLORATION COMPANY
» —.08

AN

06— 3 g / % / g .
04— / \ / \
. " . NO. 2 ——GSPREAD NUMBER

A SHOT POINT
7 Y a a0
S a a 2 a a

NG ~a2 NO. | VELOCITY IN HUNDREDS OF
NO. 8 ND: T NO. 6 NO. 5 NO. 4 NO.. 3 ' FEET SECOND
50

g & 132'—DEPTH TO HORIZONTAL INTERFACE

R S e b Aok Lol e T et SRR S TR : £ I \TT Ry | s 2100’
W R e i T e i R Sl B el b R L G s s R . SR e e
1800 2200 3600

3800
3900 3600 |nggo A 4800 4600 4000

i 13,500 , W ‘ ' 1 ‘
| | ELEV. 1900

ALONG 800 N. e e R g _wj_m_,ﬁh__kw,,v&r,_“_“ﬁ_wm“wm_-_;u

FS
®
©

ol

o
5

I#

o
N
S

IS

ﬂ
o
N—

13
ol
)

»

o

N

ﬂ

s

IS

»

N

w

<@o

o

®

ﬂh

Oll |
wml
|
H
(@]
RIS |
~n
»
w
w0
Y
&
r
o

)

- |
ARIZONA PORTLAND CEMENT CO. iy

R”._LITO QUA RRY PROFH_E geopnysical engineers
E-W ALONG 800 N.

DLW,
20

10

20

NOV, 1969 VH

o X 492-69




ALONG

S00E

2 T -//;oa
\ 1 /./
— \. * ,. u,
& >x// —msg
(&)
*: w
" \ w
= - —.04
£ .p//// \\\\\ —.02
a 50
— 2200
. 4000 4
14800 4300
+ } ELEV. 2000'
Q 22 5 8 3 e
= 148 48
o

10 Nb—

SECTIONAL STRUCTURE (YELOCITY) PROFILE
AND TIME-DISTANCE CURVES

of

LINE NUMBER 500 E
TWIN PEAKS AREA
PIMA COUNTY, ARIZONA

for

ARIZONA PORTLAND CEMENT COMPANY
by

HEINRICHS GEOEXPLORATION COMPANY

A —————SHOT POINT
VELOCITY IN HUNDREDS OF
[ FEET 'SECOND
2 e DEPTH TO HORIZONTAL INTERFACE
HEINRICHS
GEOEX

éiil!E}f

geopnysical engineers

JAY DOWNS 492-69

{




