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Appendix A 

Site 24 - Superior Federal well cuttings 
D(5-23)15a; Lat approx. 32°00' (32.0) Lon approx. 109°58' (109.97) 
Well cuttings from Superior Federal oil exploration well (AZGS cuttings repository) 
Sample: Lacustrine limestone; Interval: 950-1051' 
Analyses: Sr isotopes. 
Sample date: April, 1998 (well drilled 1961, borate & brine test) 

Site 25 - "No Name" well cuttings (NON) 
D(7-26)26aaa; Lat approx. 32°48'06" (32.802) Lon approx. 109°38'51" (109.6475) 
Well cuttings from "No Name" well (AZGS cuttings repository) 
Sample: Marly clay; Sample interval: bottom 
Analyses: Sr isotopes 
Sample date: April, 1998 

Site 26 - Soto well_cuttings 
D(3-22)31c; Lat approx. 33°07'30" (33.125) Lon approx. 109°07'30" (109.125) 
Well cuttings from Soto well (AZGS cuttings repository) 
Sample: Lacustrine limestone: Sample interval: 560-870' 
Analyses: Sr isotopes. 
Sample date: April, 1998 

Site 27 - 111 Ranch outcrops (111) 
D(8-28)33bc; Lat 32°41'42" (32.695) . Lon 109°29'33" (109.493) 
Marly clay in lacustrine deposits exposed over 1 0 mi2 near 111 Ranch 
Sample: Marly clay 
Analyses: Sr, N isotopes; CUBr ratio 
Sample date: 717/98 . 

Site 28 - Gila River at Safford (GR-SA) 
D(7-26)5d; Lat 32°50'53" (32.848) Lon 109°42'56" (109.7155) 
Gila River at Safford bridge· 
Sample: River water 
Analyses: S, CI, 0, D isotopes; ClIBr ratio; cations, anions. 
Sample date: 7/13/98 

Site 29 - Gila River near Eden (GR-ED) 
D(6-24)4; Lat 32°56'38" (32.944) Lon 109°53'48" (109.897) 
Gila River near Fort Thomas Canal diversion 
Sample: River water 
Analyses: S, CI, B, 0, D isotopes; ClIBr ratio; cations, anions. 
Sample date: 7/14/98; 10/14/98.for S, B. 

Site 30 - Gila River near Fort Thomas (GR-FT) 
D(4-23)26/35; Lat 33°02'56" (33.049) Lon 109°57'38" (109.9605) 
Gila River east of Fort Thomas 
Sample: River water 
Analyses: S, CI, 0, D isotopes; ClIBr ratio; cations, anions. 
Sample date: 7/15/98 
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Site 31- Gila Oil Syndicate well (SYN) 
D(5-24)30; Lat 32°58'22" (32.97278) Lon 109°55'03" (109.9175) 
Artesian hot well (abandoned oil exploration well, drilled 1927-31) 
Sample: Well water 
Analyses: S, CI, B, 0, D isotopes; CVBr ratio; cations, anions. 
Sample date: 7/15/98 

Site 32 Gila River near Sanchez 
D(7-28)6bb; Lat 32°51 '33" (32.859) Lon 109°31 '36" (l09.527) 
Gila River near Sanchez, north banle 
Sample: Gila River water 
Analyses: S isotopes 
Sample date: January, 1997 
Analysis courtesy of University of Arizona 

Site 33 Tenney #3 well cuttings 
D(9-27)36cd; Lat 32°36'10" (32.603) Lon 109°32'18" (109.538) 
Well cuttings fr0m Tenney #3 oil exploration well (AZGS cuttings repository) 
Sample: gypsum/anhydrite from interva11200-1300 feet 
Analysis: S isotopes 
Sample date: January, 1997 
Analysis courtesy of University of Arizona 
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APPENDIX B 

LOGS OF DRILL CUTTINGS IN AZGS REPOSITORY 
Logged by ReH, 1996, 1998 

The following are logs of drill cuttings in the Arizona Geological Survey cuttings repository for wells 
examined during this project. Not all wells sampled have logs. Although the cuttings can be quite 
useful, these points need to be kept in mind: 

- The cuttings generally reflect an average or composite sample over an interval of anywhere from 
five to fifty feet. Any bedding or changes in lithology of a finer scale than the sample interval are 
lost in the mix. 
- The samples are commonly washed, or dipped from a container with water present. Thus, some 
or all of the fines, and soluble minerals like salt, may have been removed, making the samples not 
truly representative. Information on sampling methods are generally not available, and methods 
vary widely among drillers. 
- Sloughing or caving of a layer can contaminate samples below that layer, especially if the drill 
stem is raised above the layer or removed as in changing a bit. During drilling, loose material may 
be dislodged by friction with the drill stem or by circulating fluids and become mixed with cuttings 
from the current depth. 
- There is a physica11imit on the size of particle that can make it into the small sample vials, so 
some coarser material may not be represented. 
- Commonly, samples are not taken over the entire depth of a hole, so some intervals are missing. 
- Color of the cuttings is largely ajudgment call and varies from person to person and with 
lighting conditions. 
- Some cuttings were not logged if detailed logs were already available in AZGS files. 

Soto D-3-22-31c AZGS file #210; drawer B-I0; 62 samples, 230-870 ft. 

o _- 230 
230 - 470 
480 - 510 
520 - 550 
560 - 870 

no samples 
clay, silt; light brown; weakly consolidated; mod to strong fizz with acid 
112 light brown clay, silt; 112 white limestone 
clay, silt; light red-brown; minor limestone; strong fizz 
white limestone, partly recrystalized to clear; minor clay marl; minor gypsum 730' 

Smithville Canal Co. D-6-25-36cbb AZGS file # 495; drawer C-78; 79 samples, 235-2160 ft. 

o -235 
235 - 423 
450 - 701 
701 - 825 
850 - 1650 

1650 - 2160 

no sampJes 
silt to fine gr:avel (mostly volcanic); dark brown-gray; very poor sample return 
silt to fine sand; unconsolidated; strong fizz; very poor sample return 
fine to coarse sand; minor fine gravel 
anhydrite/gypsum; minor silt; no fizz with acid; no limestone or salt noted, 
although electric logs in AZGS file indicate salt encountered. 
volcanic rocks 
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Whitmore #1 State D-7-25-6caa AZGS file # 4298; drawers P-14, 15; 73 samples, 10-760 ft. 

o - 10 
20 -40 
40 - 50 
50 - 60 
60 -70 
70 - 100 
100 -760 

, 
silt to fine sand; med-dark brown; strong fizz 
med sand, mostly qtz; light brown 
silt, minor sand; brown; strong fizz 
fine sand, mostly qtz; light brown 
silt; light gray; minor sand; very strong fizz 
silt to fine sand; brown; very strong fizz 
clay, silt; gray-brown, red-brown below 200'; strong fizz; slightly salty (??) 74b' 

No Name D-7-26-26aaa AZGS file # 1580; drawers 0-47, 48; 79 samples, 250-2240 ft. 

o -250 
250 - 260 
260 - 500 
500 - 510 
510 - 1035 
1035 - 1080 
1080 - 1110 
1110 - 1570 
1570 - 2240 

no samples 
sand to fine gravel (granitic/gneisses) 
no samples 
sand, fine to coarse (granitic/gneissic) 
no samples 
sand, silt-clay; poor sample return 
sand, clay-silt with clear and white gypsum; poor sample return 
gypsum (selenite common); minor clay, silt; minor sand 
clay-silt; strong fizz; mod consolidated; brown-gray; gypsiferous; very salty 
- salt crusts and disseminated salt crystals in clay 1895, 1925, 1970,2015,2060 
- pure salt or clayey salt at 2075,2090,2105,2120-2150,2195-2225 

Tenney #2 State (?) D-9-27-36dc AZGS file #2945; drawer 1-45,46; 268 samples, 280-3480 ft. 

[Note: 
o -280 
280 - 470 
470 - 530 
530 - 570 
570 - 830 
830':' 3470 

3470 - 3480 

samples may be a composite from Tenney #1, #2, and #3 ??] 
no samples 
sand, fine gravel; gray 
clay; gray 
clay with abundant gypsum; gray 
clay, anhydrite, gypsum; gray [anhydrite starts at 1200' in Tenney #3] 
anhydrite, minor clay and gypsum 
[T.D. Tenney #1: 630' (supposedly not sampled), Tenney #2: 1090'] 
[salt not seen in this set of samples as is present in Tenney #3 samples - very 
suspicious] 
[samples below 1090' must be from Tenney #3] 
clay, decreasing anhydrite; gray 
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AppendixB 

San Simon Fire Department D-13-31-31bba: Logs for this well are not available in AZGS files. As 
a substitute, the log for the San Simon School well, about a city block away from the Fire Department 
can be used to get an idea of the stratigraphy of the area. The samples for the school well cover 625 
feet, whereas the Fire Department well is believed to be about 800 feet deep: 
(San Simon School D-13-31-30c AZGS file #3972; drawer N-4; 23 samples, 400-625 ft.) 

,0 - 400 
400 - 500 
500 - 520 
520 - 540 
540 - 625 

no samples 
sand, silt; brown 
silt, fine sand; It brown 
sand, minor silt; It brown 
clay, silt, sand; brown 

D.W. Conway D-14-31-34acc AZGS file #1029; Drawer D-48; 50 samples, 490-1000 Ft. 

o -490 
490 - 1000 

no samples 
tan silt-clay; minor sand; strong fizz 

Well10gs on the following pages are from AriZona Oil and Gas Conservation Commission files at 

AZGS. 
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Log 01 Gila Oil Syndicate's well in the SlV%NEI4 sec. 30, T. 5 S., R. 24 E., near 
Ashurst 

I T:~;;-I Depth I Remarks 

---. ----------I-;:-�~I . 
AlluvIUm ........................... , SO . SO , \\ ater. 
Clar ................................ , 3~1l i 430 : 
Sand ................................ · 15 ' 44.; ; Flow or wlIter. 
White limestone .................... : US .;~O ' Suit water. 
Limy shale......................... 3IJ tl~~) 
Graysand .......................... : ~O: ;U() Flowo(\\·ater. 

~t~{:t~~~~:::::::::::::::::::::::::i ~~ ! ~~ Salt water. 
Gray shale.......................... :!f~l I.O:IS 
Brown shale........................ ~O 1.11.;: 

~~~~~h:A~ie::::::::=:::::::::::::::~ i~ ~ t l~g I 
Blue shale... ....................... I.;' I, IR.; ; 
Bro\\"'nshale~._ •• __ •.. _. ___ . ____ ... _ ~~I 1.200 
Sandy shale .................... :.... :!.; . 1.2:15 I 

Blue shale. .......................... 20: 1.2.;S. 
Brown shale ........................ ; 80 i 1.3.15 I 
Red shale ........................... 1 60 I 1.395 I 
Sandy shale ......................... I 40 " 1.435, 

~~~~ ~~~~s·t(jne~~::::~::::::::::::1 4~g I' I: ~g I Flo'\" of water. 
Grav"eL .. •• .. h .. I .......... • ........ ·i '.0 2.00.; I 
Dar ·brown s a e......... .......... Z.O;.'; : 

~~~ns:~~e::::::::::::::::::::::::: I~~ ,. ~:g'ig i 
Dark·brown sandstone............... ;0 , :!. :!.~o . 

*~~ts~~r!~::::::::::::::::::::::::::~ tlg; ~: ~~ I 
Dark·brown sandstone.............. SO' 2. 4~; . 
Limestone.......... ............... SO ~_' .. ~~ i 
Sandylimestone .................... i 30 • ~"" 
Blue shale .......................... ' 50: 2.645 I Bottom o(well. 

(Knechtel, 1938) 
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i .•. 
~ 
I 
J 
i 
'.' 

40 
179 
209 
235 
292 
440 
5(17 
522 
S70 
7lS 
75t 
??O 
8Sl 
897 
911 

1012 
lO44 
llO6 
l.JlJ. . 
1l.98 
1398 
l5lO 
1561,· 
l.654-
+.761 
1812 
+835 
1918 
1922 
19Z1 
19.35 
19.38 
1945 
1961 
1985 
1996 
2OOl. 
2025 
2D:;I 
2142 
-~ 

2D52 
:2060 
2119 
ZJ..49 

Appendix B ( jJ - ~ - 2 ~ )..j t. c ~ 6 

Smithville Canal Co. well 

Drill1Dg Log of Wntcr Wep. Drilled tor the St:dthv111e CaDa.l Co. 
P. o. Box 266, Pima, Arizona. Located on Section ~ TYp. 6S . 
Range ~ 

<fl.,;I 

Time - statod August 3, 1957 Finished October 5, 1957 

l~le Data - 15i- hole !roo a to 1550 
J.2iI! hole 1'l'oI:; 1550 to 2160 

Casl.nl: Dato - l2i" I.D. x -];a U1ll 08sinc from 0 to 152:) 
Cemonted vi th .150 !laX construction cc:r.ent @ 1520 
by naJ.1burton Cc:uent Co. lO-}- I.D. x in 'Wl.l 
perforate? line;' fran 1520 t.o.1905. Open hole 
:Crom 1905 to ZJ..60. 
Top of l:inor C lZ7l' Bottoc of liner open 

Perforation Data _ Liner pert'orated v1th 4 l'OV8 of approxiJ:latoly 3/8- x 10-
torch cut perlorationa on 21 centers 

179 
209 
235 
292 

.440 
'%l 
522 
570 
715 
754 
??O 
8Sl 
sen 
911 

1012 
J.Ol.4 
1106 
ll1l 
1198 
l389 
1510 
1561 
1654-' 
1761 
l8l2 
1835 
1918 
1922 
1927 
1935 
19..38 
191,S 
1961 
1985 
1996. 
200l 
~25 
:t!J~. 
20?2 .= .. 2060 
2119 
2149 
~61 

***** DRILLDlG LOG ***** 
Sll ty cJ.a.y 
Sort clay 
HaM clJIy 
Sticky clAy 
CJ.q 
Stic:lcy cley 
Bard clay 
Sticky clay 
Clq 
Cla:r \lith streaks of shal.e 
Soft ~clay 
Hard clay" 

. Shale 

.Jas:r 
CJ..a:' \lith streaks 01' II!Wl 
Sandy sbslo 
SbsJ.e \lith st1'OOks of gravel 
Bard CEConted aand 
Sendy' shale 
Sa:Ddy shale vi th 8treclcs of cemented sand 
Cemented sanNv1 th streaks of grovel 
Bard clcy aDd cbal~ 
Bani and t:rsvel \lith strellks of ~vel 
Course gravel vith stroaks of cJ..o,y 
Bard oancly shale tdth streaks of IJ!lM 
B81'd 8!Uldy shale 

~ • • ·Cemellted eaDd 
':' Soft bfeak 

.£". Herd sandy. abnle 
e 56ft break 
$ Bnrd· saM stone 
7 Soft break "Lost some toruda 

16 BAi:d ea.nd stone 
.z.,..~ sbalB 
,/. LoOse. saDd andggra'vel -Lost. 8OCIO J:1Ud-
~ Ba:d. eam· , .. 

"", F.1.Do eaDd \lith streeks of cbnle 
/ 2 BaM S8l'dnamd ebale . 
..: nne DIUXl td th strMlcs of lIhalo 
, Bard eaDd aDd ahale 
+ .tOO.e gravel -Lost IIaD8 muda 

e ·Bard eaDd 
.n )!odium DOfi snnd' \lith eaae ehale.' 
.;'" MecH.:um aott saDd 
"z Bard satIdy csbale 

. 

(AZGS Files) 
Clyde Drillillg, Inc. 
1028 E. Gllbert. 
Caea ~o,Ar1zom 

by /e;./fd zr?£74 
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AppendixB 

Electric Log, Smithville Canal Co. well, continued 

~'~E'~: ·f ~ :.:.; . ~ : .:J ... :~.:, .. :.:.~~;J:: =:=~. ~:: I ~.: ~;~::~.~-~.J~ .... : . : ::~: ~ I ~:L~:;:"< ~;.+i-~f~:~<J::.[:.:~~~ll. 
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...--____ Tenney # 3 well 

a:1~)]rnrm!~~~ 
~~rli£~l.1@m.~~J© 

. ,;J r ©©lOOlP~~';f 
lu .•• D-!..1l7 

SlUt AH.rzONA 

'l1l<I1 _ IVAN tENNEY 
NO.3 STATE 

Soc 36 r. 9S 

(II) 

~ 27E: 

.. -: ..... : .: (-.. AorU 29, 1970 . . , ~ [lIJ
. kn 

-.' 36':' c-.. Jan. 29,1971 
CIl 

~l 
I 
i CIl! 

C'\. 
I 

. : 

'-"-- 0& A. 
~ -?- -

18 

ca 3255 

r.u. Ooo<.t 
3500 

-' 18" Ii! 6n· v,2 3/4" 

E! 1"err;iary EV~Qrit:es'll4:)O; n @ "2095 l
;a ClM>tF~ c-~ ngs;.. 8'5 8rr,@ 

CIl -"" .., ~ eoo.,.. II..- r. _,,_ 

.:,! c No logs run 
... ! :z: 

~'::i rJ,s-q...." 
I-I .. Good,~~c:ep~ wnere 

indic:a~ed ~ ~~I 
~~~------------------------~ CIl. ;:1 ...... · AP' No. 

:.. CIlI ! No Mechanic:al Logs run-

~~:~~~. =~~ls~~=-~~~~~~~_Q ___________________ 6~-~i~G_ 
c~"tG"r C t9 i4 II'¥ ~ ~ ST-.rH$lt..-.c: co 
HIIQ ...,.T 0- ,. .... ~ ,oct ....... ec ~Q III'II!~OUC:co ~a 0-
o.VCH ...,... ........ '...oyr ,.,.~ ("III...-c:S'S :!QNSe"" o. ~~ 
sr"A'.e" .... tC COM ......... 

I Ii !:= , i I:' i·i I!! ::!::.;; 11 -)1 
1i!1 EI g .,a=~::i: 1 i I! -

'-=i~lw':1 I~l l=" -' .. -::.:1 :. ~ 5:i:j-!a OIlUtIt-

~l iiI: L- a '--!!,i_ ~ . 
~i!:~ ~ ~n:l=I=;:: t ! _I t ......... I -a-~;:,:= 

1 , l" , 4 I ~ '.17' • I " !l0f1 
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I NFORMA.TI ON SUMMARY 

SUIIIWI'I' OF ABBR£VIATICIIS 
EI...e1f. 325; GIl 

TfJ!TIAA'I' 
. Tel T..-tl.,..,. Eva" .... it .. t Sol. Stu-t 

011 I U. STEll TESTS 

CCII£II IKTERYA l.S 

(from AZGS files) 
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AppendixB 

.. - .. :. . ..• . . ..;.. .. , -'''-- ~. 

Whitmore 11 State (D-7-25-6cc) 

. I) \i(!it~·J:.l-:il2J.I.tlL! 
'~I.h!A:il~ 

__ • .. - ........ 0 

Ralph Whitmore 

JADCD 
JIM ALLER DRIWHG CO. 
P.o. Box 308 Safford, Arizona. 8S546 Phone:42l3.6993 

DRILLING REPORT 

\'lEU. LOCATION, 
206 College Ave. 
Thatcher Az. aSSS2 

Approx. , Mi South 0"£ Pima 
On the Clutf Ranch Road. 

a 13 
13 - 16 
16 25 
25 35 
:35 - :36 
:36 - 44 
44· - 55 
55 - 80 
80 - 82 
82 - 96 
96 - 105 
'105 H1 
111- 1024 

Sandy Fill 

Sand and Gravel 
Sand 
Brown Clay-·· 

Red Clay 
Sand and Gravel. 
Brown CUy 
Blueish Brown Clay 
l:rown Clay 
Blueish Brown Clay 
Brown Clay 
Blueish Brown.Cla~_. 
Red Clay· 

:.:::. ...... -.; 

RECEIVED 

NOV 1519n 

Q & Ii. CONS, COM"" 

• "' ,'. '0 -:. J' e" ... ' -." .,. .,: 

.=.: ... .:. : ... ~ ;.1 .. :0;' -J'.~' 

.!' .. '­
... ·1-••.. 

There was also tound layers ot blue.clay in the red clay at various places,· ... 
but they were so small that they were unable to be logged. 

(from AZGS files) 

.. 
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AppendixB 
, . 

CO:'.::: LOG 

Superior-Federal 63-l5S 
. Bec. 15, T5S-R23E, GrC'.ham County, l.rizona 

Discription 

... : .. 
0-5 
5-:6 

16-50 
50-52 
52-60 
60-52 
(,2-72 

Recent alluvium. (cuttin~ spls.) 
'Clay, brown.' (cutting spls.) 
Clay & siltstone, brm·m: calc~reous. (begiOni~g 'of me core) 

72-77 
77 -122 

122-122.2 
1.22.2-141. 7 
141.7-::'57 

157-167 
1{)7-172 
172-202 
2C2-205 
205-2:"2 
212-214 
214-225 
225-247 
247-259 
259-2;52 
232-322 
322-334 
334-337.5 

337.5.,.338.4. 
338.4-343 

343-353.5 
353.5-354 

35l~-356 
356-359 
359-365 
365-375 
375-376 
376-389.5 

389.5-419 
419-421 

421-443 
·,443':453 
453':455 
455-464 

464-473 
473-493 
493-4%.5 

Siltstone, light brown. 
Clay & siltstone; choco~ate bro~-m, calcareous.', 
Sandstone, brmm, mediur.. !;rained, arkos;l.c. " . 
Siltstone & Clay, choc. bro:m. 
No recovery (prob. bro~-m clay). 
Clay, choc. bro,m. 
Sandstone, tan, fine, arkosic. 
Clay, slightly silty in pa::t: choc. bro~m. 
No recovery. 
Clay, choc. brown (2ft. recovered). 
No recovery (prob. brown clay). 
C~ay, choc. bro~m. 

.Sandstone, brown, fine: poorly consolidated. 
Clay, sandy to silty, bro~~. 
Clay, choc. brotvn. 
Clay, sl. sandy in part, choc. brown. 
Clay, silty, brotm. 
Clay, brotm, a fe~1 thin S<:::1CY stringers. 
T:~o recovery. 
Clay, brown, a few thin sC'.ncy strin3ers. 
Clay, choc. bro~m. 
Clay, slightly sandy to silty, gray brOtYn. 
Sandstone, fine, silty, gray-brOtm, iron stainin6 •. 
Clay, choc.bro~m., som~slightly sandy. 
Clay, choc. brmm. 
Siltstone, tan, crumbly. 
Clay, choc. brotm. 
Nudstone, .gray-brown to gray-green, s1. micaceous. 
Clay,' choc. brown. 
Clay, silty, choc. brptm. 
Sandstone & clay, SSe is gray-brown, very fine. 
Clay, choc. bro~m. 
Clay, silty to sandy, calcareous. 
Silty sandstone, brown, fine, poorly consolidated; 
slight salt crust on core. 

., . 

Nudstone, choc. brotm, calcareous, slightly mfcaceous. 
No recovery. 
Clay, silty, brotm. 
Hudstone, brmYn, calc., silty at base; 
slight salt crust on core. 
Siltstone, some clay, choc. bro~-m. 
Clay, sandy & silty in part, brot-m, calc. 
Silty sandstone, fine, calc., poorly consolidated. 

85 

..... :. 



AppendixB 

Ivan Tenney #3 State 
(driller's log) 
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Page t~,o 

Discription 

Clay, sandy to siitt, c~:c. 
Eudstone, brot,n, caic.: ;:;:.;';:::1::1y nicaceous, sli-gilt salty taste. 
dilty, clay, brot-m, ca~c.; ..:.;:e~e, in minot- part to fine silty ss. 
3:1ale, brown, calc.; a ;:a;·; thin silty & sandy stringers; has a 
greater degree of conco!.it:,,~:·.on than material abo'le. 
Shale; lignt brot·m, calc., 5:clty, micaceous. 
Clay, brown, calc. 
Sandy 'clay, calc., micaceous. 
Silty sandstone, brot·m, i.:.nc, micaceous, calc., soft •. 
.S:1.1;:y clay, brmm calc . 
~~dstone, green, calc. 
Shale, bro~offi, calc. 
Sandstone, brovm, very f:.ne, s::'lty, calc., poorly consolidated. 
Clay, brown, silty, calc. 
Siltstone &. shale, brotm, cc.lc.; grades in part to fine bro~m 
sandstone; slight salt crust on core at 569ft. . 
Shale &. clay, brown, calc.; :l fe~v stringers of siltstone & 
fine sandstone. 
Siltstone &. fine sandstone, bro~m, calc., .cross-bedded; minor sKale. 
Clay, brown. 
Sandstone, fine, silty, soft. 
Siltstone, graces to shale, calc.;. slight salt crust on core. 
Sandstone, very fine, silty) calc ... soft. 
Clay & shale, brOv.Ll, calc., some slightly silty. 
Siltstone ~, sandstone, soZt, calc. 
Shale & clay, sandy in part, bro~m, calc. 
Shale, red-bro~m, hard, calc. 
Clay &. shale, brown, calc. 
Siltstone, bro~m, calc., soft (only I ft. recovered) 
Clay, brown, calc. 
Siltstone, gray-bro;·m, calc., fairly hard 

(End of t~x core; beginning of BX core) 

Sandstone, very fine, bro~·:n. 

Siltstone & silty shale, brown, calc., '51. micaceous (2.5ft. recovered). 
No recovery. 
Shale & silt;;tone, bro~-m, .calc., slightly micaceous, a fel, inches 
of fine sandstone at 742. 
Sandstone, brown, fine to silty, slightly, micaceous, ·c·ale. 
(3ft. recovered). 
Shale &. siltstone, brown, calc., micaceous. 
Silty to argillaceous sandstone, micaceous.· 
Shale, brown, calc., micaceous; some silty streaks. 
Sandstone, silty & argillaceous, calc., micaceous. 
Shale, brown,-calc. 
Siltstone I:.: fine sandstone, gray to brm-m l·1ith black carbonaceous' 
streaks, micaceous, calc. (50% recovery) 
Siltstone &. shale, bro~-m, calc., micaceous; includes some thin 
black carbonaceous laminations; several thin zones of fine ss, 
Silty sandstone & siltstone interbedded with shale; bro~m, calc., 
micaceous. 
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(J52-854.7 
354.7-852 

862-372 
872-927.5 

927.5-929.7 
929.7-:;32.7 
932.7-936.2 
936.2-942 

942-946.5 
945.5-95: 

<J5>9S2 
952-';60 

96G-962 
~~2-9,58 

968-S!71.3 
971.5-935 

935-907 
987-;99.5 

,99.5-:"049 

:1049-1070 

1070-l072 

1072-1072.5 
1072.5-1075.5 

1075.5-1078 
1078-1097 

1097-1120 

1120-1122 
1122-1127.3 

1127.3-1129 
1129-1132 
1122-1134.5 

1134~5.,.1l4l 
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Page T'nree 

])i. scription 

Shale, brown, calc. 
Silty sandstone &: sf.:i.tstonc:brmffi \oTith black carbonaceous 
inclusions; cross-beeded, ca~c., micaceous (3 ft. recovered) 
No recovery. . 
Shale & minor silty shale, aro\·m, calc., s1. micaceous: a fe~ ... 
thin beds (up to 1 ft. tn:'ck) of fine bro~ffi sa.."ldstone & siltstone 
containing carbonaceous caterial. 
Shale, brown to gray, calc. " " 
Shale, light gray-green, ve4Y calc., contains ostracods(?). 
Shale, brown, calc., fairly hard. 
Shale & clay, bro~m, calc., brumbled. 
Shale, brown, calc., fairly hard, sl. silty. 
Shale, brmffi, calc., inclusions of ~-lhite limestone: increasing 
in abundance tm"ards base. 
Licestone, white, hard vugular 
Limestone & shale; the is. is vuggy and occurs as laminations 
and inclusions in the brmm shale. 
Licestone, argillaceous, gray. 
Shale, very calc., :;ray-bro,;'ffi to bro,m; contains small inclusions 
of CaC03. 
Shale, gray, very cdc.: sli:;htly silty in part. 
Shale, brm,'n, abundant small inclusions & thin laminations of 
~·!hite limestone. 
Sandstone, fine, porous, calc; interbedded vuggy l-7~1ite limestone.' 
Linestone, argillaceocs, wa~te, very vugular; contains irieer­
beeded bro~'ffi shale & clay. 
Lil!!estone, l-ihite, honeyco;;:beo. & .... -ugular: vugs contain secondary 
crystal grouth: tainor st.r:'n]ers of bro~.;n to gray clay; possibly 
a little intermixed gypsu~. 
Limestone, ~-lhite, vu:;ular, intermi:<ed gray clay; a fet-l thin 
(1/8" to 4") beds of grey, non-calcareous shale. 
Argillaceous limestone C: very calc. gray clay: contains white 
powdery CaC03 • 
Liu:estone, Hhite, fine crystaline, hard, 'slightly vuggy. 
Shale, gray to dark gray; a few thin t'l'hite CaC03 stringers; small 
amounts of a'green mineral. 
Lircestone, t-lhite, vuggular; large admixture of dark gray shale. 
Limestone E, shale: shale is gray to dark gray, non calc.; 
limes tone- occurs in numerous thin stringers beds & inclusions; 
gypsum noted at 107S' and 1093.5'. . 
Shale, gray to brown, t-laxy in part: abundant thin ~tringers of 
CaC03 and §5lme'·gypsuth. :: Core suggests beds dip 5~ ._ .', ' 
Shale, waAOY, bro~m, soft; Hhite CaC03 & gypsum inclusions. 
Sha.le, silty, dark gray, slightly micaceous; occasional thin 
white calcareous streaks; traces of bright green mineral. 
Siltstone, gray, porous, sl. micaceous. 
Shale, dark bro't-m, s1. micaceous; some thin'white limestone strin3ers. 
Limestone, white soft, gypsiferous (?); contains dark gray to black 
shale stringers 
Shale, dark brown to dal;'k gray, s1. micaceous,- numerous irre3ular 
white CaC03 stringers make up 50% of rock in places. 
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Page Four 

Di!;criotion 

Lisestone, white, so":t, p(l·.-!~ery, possibly zypsiferous; contains 
admixture of rl~rk brown c].~y. 

Liffiestone, ~·]hj.tc, nU:lcrOtiS :.rre:;ular stringers of waxy, brown clay. 
Shale, cark brm-m; nU!:1erOl!f, t;lin stringers of tvhite limestone. 
Beas have apparent dip of. 5°~ . 
Shale &: limes tone, SilD-i.e is \·:axy, bro\m to gray-green; lime­
stone, hard to soft. 
Shale .,ita lamination:; of \-1hf.te limestone; shale is brotm to 
gray, t.;axy in part; trace of green mineral at 1160 r to 62 r • 
Shale &: Hhite lime<:tone; shale is green & gray; ~·inch of red 
shale at 1168.5'; green zineral in Is. at 1167'.· 
Shale, green to gray, harel, s1. sil·ty in part; occasional 
ta~_n t-lhite calcareous st:ri.n:;ers. . .:; 
Shale, green, tvaxy, occ",,::"on:ll thin white stringers .. of vuggy 
lir:testone &: argillaceous li.nestone. 
Clay, green, Haxy. 
Shale, green, broun c: gra~'. 

Limestone, ,-lhite, s1. \'u;.:;~y; Dinor gray shale. 
Shale, bro.m, :;ray &: gr.?y-:;reen, hard, s1. micaceous; occasional 
thin calcareous strin.?;ers. 
Clay, bro-;.m, &: .vhitel:i.mestone .. 
Snaie, dark green, :;rey, 3ray-br~~:m; i.n::erbedded lir:testone 
stringers. 
Siltstone ~< silty s:1ale, 3ray-gre~n micaceous. .'._ 
Shc:.le & s!.ltstone cree!) to dark gray; a fe •• calc. stringers. 
Snc:.le & clay, green'" very ~ark green; so:;-,e calc. strin3ers. 
S~<lle & argillaceo'.!s l!.r.:a.:;tonc; shale is green to black. 
Sh.",le, gray, vary s1. calc., HaX'j in part, s1. micaceous in 
part; occasionel 1i::;11i: 3ra:," c;11c. bands. 
3hale, !jray, green c: brm-rn; interbedded thin l:"rnestone stringers. 
3111::1e, bro .. m to oliv12 ::;:ceen; interbedded limestone. 
Saale, gray) occas:"cnal li.~ht gray to ,.;hite calcareous streaks; 
1 inch of vug3Y toll,i i:e lir:!estone at 1246'. 
Li.nestone, l-1hite, inter:;::1..xec;. .vith green shale; some gypsum. 
Shale, gray-bro.-m, gray, gray-;;reen; a fe .. light gray calcareous 
stringers; some gypsum stringers at 1270'. 
Limestone, white, inter~ixed green shale. 
Shale, gray, calc., crur,\blec1 core. 
Shale, green to gray; are\-1 thin calc. streal;;s. 
Shale, black &: gray-green. 
Shale, gray, slightly micaceous. 
Shale or clay) dark gray, slightly micaceous (1 ft. recovered) 

Note: T'ne cores ,-1ere described when Het. Colors c.xibited by the dry sediments 
may cliffer. 

The cores frol\1 16 ft. to 936 ft. are stored by the Ground t·later Division 
of the Geological Survey at Tucson, Arizona. 
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