
Completion Report 
New Weil PRO-378 

Fiald BEOWAWE Prcparty: ROSS1 

vlell NO. 21-19 see. 19 T. 31N R. 4% B.&M. 

Location 375.09's 824.96'MW Cor Sec. 19 (Final) Lander County, Nevada 

Darrick Floor D.F. is 15 5 ' above mat  Elevation 4973 ' ( Est) 

Date 11-13-78 
Chevron Resources Company 

I .  

. B.D. Garrett/R.B.Murray . . 
(For 0p.rationr M.n.0.r. Producing Oror.) I 

OrilldBy Bis Chief Drilling CO. 112 

Data Comrnmwd Drilling 10-5-76 Dare Cornplatad Drilling 12-7-76 

Date of Initial Pmduction 

Pmduction: Daily Averspe, 1s Days Gravity 'Apt Pump 

Oil Bblr T.P. PSI Flowing 

r im Bblr CP. PSI G a s L i f t  
I 

Gas !Ad. Bean 164" 
I 

Summary I I 

Total Depth : 5680' 1 
Casing : 30" Conductor CfflD Q 19' 

i 20" 90# K-40 Socket Welded CMTD @ 198' 
: 13 5/8" 54.5# K-55 R-3 Buttress C W D  8 1996' 
: 9 5/8" 40t K-55 Buttress Hung 0 4369' Top @ 1791' 

Tubing : 2 7/8" GST Tubing (? 5597' Top Q 16.41' 

Logs : O i l ,  Sonic ,  CNL, FDC - Gama, Dip 

PRO-318 (CO-10-731 
Prinrsd in U S A .  



DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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ROSS1 21-19 

Prior t o  moving i n  30" conductor p i p e  was cemented a t  19'  below ground l eve l .  

................................................................................ 
Dri l led  by Big Chief Dr i l l i ng  Co. Rig #12, KB datum 15.5' above ground. 

10-5-76 Spud and d r i l l  174' hole t o  200'. 

10-6-78 Opened hole t o  26" t o  198'. 
Ran 20" casing t o  198'. Csing E3 CementersI cemented w i t h  530 
cu-ft Class G cement w/2X CaCl through 2-7/8" tubing hung a t  155' .  
Preceeded cement w/50 cu-ft water and displaced w i t h  40 cu-ft mud 
and 18 cu-ft. water. Good circulation throughout w/50 cu-ft cmt 

. t o  surface. 

Casing Detail 

8 j o i n t s  20" - 90# H-40 socket weld casing of unknown brand. 

10-7-76 

10-8-76 

10-9-76 

10-10-76 

10- 11 -76 

10-12-76 

10-13-76 

Removed 2-7/8" tubing leaving two j o i n t s  i n  hole. 

I n s t a l l e d  20" Class I1 BOP. 
a t  88 ' .  
screw i n t o  fish - no good. Ran overshot w/17" skirt and engaged 
fish a t  88'. Pulled 20000# over weight for 14', then came free. 
Recovered a1 1 tubing. 

Ran 17%" b i t  and located top o f  fish 
Ran O.E. tubing and located mt a t  136' .  Attempted t o  

Completed i n s t a l l a t i o n  of  BOP. Ran 17%'' b i t  and d r i l l e d  cmt 130'-160'. 

D.O.C. t o  202'. 
returns. P . O . H .  Noted gouges on bottom s t ab i l i ze r  and one broken 
tooth on b i t .  Dri l led rough f o r  1 '  
then smooth. Dr i l led  ahead t o  321'. Lost 8 hours for  repairs t o  swivel. 

Bit locked up and steel cu t t i ngs  were noted i n  mud 

RIH w/17Yt b i t  and j u n k  sub. 

Drill 174'' hole t o  620'. Lost 230 bbl mud. Add L.C.M. 

Drill 174" hole t o  754'. 

Drill 174" hole t o  984'. 



10- 14-7 6 

10-15-76 

10-16-76 

10-17-76 

10-18-76 

, 10-19-76 

10-2C-76 

10-2 1-7 6 

-2- 

Drill 17+" hole t o  1396; 

Grill 17+" hole t o  1612. 

Drill 17%" hole t o  1825. 

Drilled 17v hole t o  1953'. Lost 150 bbl mud while d r i l l i n g  1940-1953. 
Fulled t o  shoe and mixed mud w/LCM. Total loss t o  regain circulation 
was 500 bbl .  Drllled w / f u l l  returns 1953-1988. 

Drilled 17%" hole t o  2000'. Ran Glelex logs. (Induction, Compensated 
Acoustic Velocity , O i  pmeter) . 
Ran reamer & C.O. 45' f i l l .  Circulate hole clean. Ran 13-3/8 casing. 
Stopped a t  1914. Circulated casing t o  1963 using mud. Lost 180 b b l .  

Lost returns a t  1963; unable t o  regain circulation. 
1738' and circulated w i t h  mud and LCH. Staged i n  hole t o  1996' w i t h  
full returns. 

Pulled casing t o  

Using B.3. Cementers, pumped 100 cu-ft water followed by 2492 cu-ft 
1:l Class G unt and Potzalan w/33#/sk cmt of s i l ica  f lour ;  followed 
w i t h  200 cu-ft Class G ant w/35% si l ica  f lour .  Displaced w i t h  1728 cu 
ft and bumped plug. 
surface. After 1650 cu-ft lost returns. 
Cmt fe l l  back i n  annulus t o  50'. To do top  j o b ,  ran 1" pipe t o  65' and 
pumped 150 sx Class G cmt w/35% si l ica  f l o u r .  

After 1420 cu-ft displacement had cmt returns t o  
Estimate 230 cu-ft t o  surface. 

Good returns throughout .  

Casing Detai 1 

Bottom 21 jt (860.28') 13-3/8" 61# K-55 Buttress. U.S. Steel brand. 

Next 27 jt (1107.10') 13-3/8" 54.5# K-55 R-3 Buttress. U.S. Steel. 

Top 1 jt (28.52 ') 13-3/8 61# K-55 Buttress. U S .  Steel. Ha l l ibu r ton  Super Seal 
f l o a t  shoe on bottom and Super Seal f l o a t  collar on top of first joint. 

10-22-76 Installed Gray t u b i n g  head w/12" 3G001 API t o p  flange. 

10-23-76 Installed Class 111 BOP and attempted t o  test .  
dr i l l  pipe.  Walt on BOP repairs. 

Picked up and rubbered 
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10-24-76 

10-25-76 

10-2 6 - 7 6 

10-27 -7 6 

10-28-76 

10-29-76 

10-30-76 

10-31 -76 

11 - 1 -.7 6 
and 

11-2-,76 

11-3-76 

Completed BOP repairs and t e s t e d  t o  15CO psi. Drill o u t  shoe and 
d r i l l e d  1235'' hole t o  2176. 

Drill 12k".hole to 2288. 

Drill 12k" hole t o  2473. 

Dr i l l ed  12%" hole t o  2705. POH. 

RIH w/OEDP t o  574'. Spot 16 bbl  thick gel p i l l .  Equalized 76 SX 
Class G ant @ 474. WOC. Rigged up f o r  a i r  d r i l l i n g .  Located cmt a t  
400'. Disconnected BOP and lowered ' to  make room f o r  rotat ing head. 

I n s t a l l e d  r o t a t i n g  head and t e s t e d  BOP t o  2000#. Discovered 12%' 
b i t  and r o t a t i n g  head would not  pass through 17%'' r o t a r y  table.  Removed 
r o t a t i n g  head and using mud, d r i l l e d  cement 400-482 and d r i l l e d  ahead 
t o  2715. 

Dr i l l ed  12k" hole t o  2908. 

I n s t a l l e d  27" r o t a r y  table, r o t a t i n g  head, and a i r  equipment. RIH 
and unloaded mud from hole w/air  i n  s t ages  a t  1005 and 2040. 
h i t  br idge a t  2100'. Worked pipe t o  2146. Hole making water while 
holding 85-100# back pressure on a i r  returns. Changed t o  foam and 
cleaned o u t  t o  2869. Increased back pressure t o  160# b u t  hole  continued 
making water. 

RIH and 

Continued reaming t o  2900'. Had d i f f i c u l t y  making connections due t o  
f i l l .  
O#. Attempted t o  p i ck  up p i p e  b u t  stuck a t  2941. 
No circulatlon w i t h  1400# a i r  pressure on standpipe.  Spotted soap p i l l  
w i t h  no success. Stopped air/foam circulation and f i l l e d  p i p e  w i t h  mud. 
No returns a t  2500#. Well flowed water i n t e rmi t t en t ly  a t  estimated r a t e  
o f  200 bbl/hr.  
r o t a t i n g  head and rigged f low line for mud c i r c u l a t i o n .  

Dri l led  ahead to  2941 when back pressure dropped from 160# t o  
Could not make hole. 

F i l l ed  annulus  w i t h  60 bbl mud. Racked o f f  ke l ly ,  removed 

Ran. Go-International collar loca to r  and s t r i n g  shot. Worked through 
f l o a t  valve on f irst  s i n g l e  below kel ly .  
second s ingle .  Recovered 2 j o in t s  and f l o a t  sub. Left i n  hole sinker - 
bar ,  collar loca to r ,  and 16 '  o f  wire line. 
Note: Shock of back-off caused f l o a t  valve t o  slam shut and shear the - line. 
R3n i n  rope spear on wire 1 ine and recovered tools.  
Ran sinker bar t o  knock o u t  seat and dar t  of f l o a t  valve a t  374' ( t h i s  
was recorded as a poppet valve) .  Could not p u l l  back through valve. 
Sheared line leaving sinker bar,  c o l l a r  l oca to r ,  and bumper sub. Ran 
s t r i n g  shot and backed o f f  a t  344' P.O.H. 

Backed o f f  a t  bottom of 
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11-4-76 

11-5-76 

11-6-76 

11-7-76 

11-8-76 

11-9-76 

11-10-76 

11-11-76 

11 - 12-7 6 
11-13-76 

11- 14-76 

11- 15 -76 

11-16-76 

Ran Baash Ross outside cutter on 
t c  cut a t  426'. Cutter f a i l e d .  

0 '  of 9 5/8" wash pipe. A t t e R p t e d  

Pan cutter and made cut a t  432' .  
f l c a t  sub. 
cane free. 

collar, d r i l  trol 30' D.C. and d r i l  t r o p  on top.  RIH t o  2316 and clezned 
o u t  f i l l  t o  2580. 

Recovered two s ing le s  5': D.P. and 
Ran 8Gwef-1 overshot and ewpgecl f i s h  a t  432 ' .  Jar red  and f i s h  ~ 

Recovered d r i l l  pipe and c o l l a r s  t o  2852, leaving 89' o f  fish I 
c ons i s t ing  of 12%" b i t  , d r i l  trol , shock sub, d r i  1 trol crossover,  monel I 

Cleaned o u t  f i l l  2580 t o  2852. 
and cleaned o u t  bridge a t  2344. P.O.H. 
Ran screw-in-sub and a t tenpted  t o  engage fish. F!o success. P.O.H. 
Ran 41' of 8-5/8" wash p ipe .  Milled on d r i l t r o l  blades 2852-53. 

Continued mi l l ing  t o  2G5&. Ran mill #2 and mil led past blades a t  
2855. Cleaned out  to 2888. P.O.H. Added 80' wash pipe and cleaned 
o u t  t o  2889. Milled on d r i l t r o l  blades 2889 t o  2891. POH. 

Circulated o u t  gravel .  Made wiper r u n  

Ran mill 63 and mil led 2891-95. P.O.H. Mill showed i ron  i n  annulus. 
Ran mill t4  and mil led on iron 2895-98 P.O.H. Ran mill P5 and s t a r t e d  
mi l l i ng  a t  2898. Pipe torqued and stuck. Pul led loose w/150000#. 
Could n o t  work below 2896. 

Ran Baash Ross overshot and engaged fish at 2852. Jar red  a t  2500008 anc 
worked fish tip 5 '  when overshot came loose. Could no t  reengage fish POH. 
Reran overshot,  engaged fish 2 t  2847. Ja r r ed  and pul led fish f o r  600' when 
i t  came free. POH. 
Ran 12% b i t  and cleaned o u t  br idge a t  2662. S l i d  t o  2941 and d r i l l e d  
ahead t o  2956. 

Drill 12k" 2956-3110'. 

Drill 12%'' 3110' - 3388'. 
Drill 12% 3388'-3488' POH. 
@ 3467'. 
PU to 1500008 and par ted string @ 707'. 

RIH w/Bowen overshot w/&" x 6-1/8" grapple  and caught fish @ 727' and 
pul led up 15'.  
t o  replace grapple.  RIH and caught f ish 8 727' PCH w/fish. RIH, reamed 
3460' t o  3488' , d r i l l e d  3488'-3526'. 

Dri 11 3526-3811 . 
Crill 3811-3902'. Survey and POH. RIH w/123$ b i t ,  ream 3840' t o  3902'. 
Dri 11 ahead 3902-2975 ' . 

RIH, while reaming l a s t  30', DP torqued up 
Driller kicked o u t  r o t a r y  and p a r t i a l l y  unscrewed s t r i n g .  

P u l l  t o  2C0000f and l o s t  fish - could not reset. PGH 
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I 

I 

,11-17-76 

11- 18-76 

11-19-76 

11-20-76 

11-21-76 

11-22-76 

I Drill 3975-4136 POH t o  repair leak i n  t o p  D.C. 

RIH t o  3041' and broke c i r .  reamed 3C45'-3580' w/bridge @ 3130 reamed ~ 

4100-4136. Dril'led 12+"hole 4136'-4200'. 

Drill 4200-4357' P.O.H. 
I 

Riciged up Schlumberger - T.O. = 4373' by wireline. 

ran OIL 
Sonic 
CNL-FDC ti Gama 
DIP 

1998-4366 
2000-4370 

20-437 1 
1998-437 1 

Meas. i n  hole, found 20' error i n  tools, Ran 62 JTS of 9-5/8" 
x 40# K-55 Buttress Casing t o  2578'. 

I I 

Makup Burns  13-3/8" x 9-7/8" Liner Hanger. .RIH t o  reas 4370 Hung 
intermediate 9-5/8" x 401 K-55 Buttress 1 '  off  B t t m  @ 4369'. 
w/1251 ft3 type G Cement incl 450 f t 3  DIAMIX, 3735#/SX Silica flourj 
0.24: 0-31 frict. reducer, 4% R-11 Retarder. Preceeded CMT w/200 f t  
H 0 and displaced w/1296 f t3  mud. Did not bump plug. Run i n  & CO 
C6T 1450-1791. 

Cemented 

CSG DETAIL 

62 JTS 9-5/8" x 40# K-55 Buttress of unknown mfg. W/HOWCO super seal 
f lcat  shoe on bottom and f l o a t  collar on 1st  jt. CSG hung @ 4369'. 
t o p  @ 1791'. 

i 11-23-76 Drill cement i n  liner 1791'-1836'. 

11- 24-76 C.O. cement 4152-4321 Drill float collar @ CO CMT 4321-4369'. Drill 
out  shoe @ 4369 C.O. CMT t o  4370'. 
Grant HP rotat ing head tested BOPE. 

Drill ahead 4370-4385. POH installed 

11-25-76 Oril led 8-3/4" hole w/foam 437004915. 

11-26-76 Fcam drilled 8-3/4" hole 4915-4950. B i t  torqued up. PO# leaving 
a l l  cones and bearings i n  hole. 
t o  cool hole. Reamed hole 4737-4921. 

Pumped i n  75 bbl cold H20 t h r u  DP 

11-27-76 Reamed to 4950' POH t o  shoe. 
recovered 7 cone i n  4 PCS and 2 addtl pieces and bearings. 

RIH w/magnet found f i l l  4925'-4950' POH 



-6- 

1'1-28-76 

11-29-76 

11-30-76 

12-1-76 

12-2-76 

12-3-76 

12-4-76 

12-5-76 

POH. 
RIH w/f la t  bottom mill. 
4950 w/o circulation. Unloaded well @ 4950 and mill t o  4952. 

Recovered one cone i n  4 pieces and some b i t  bearings.  
H i t  bridge a t  4400. Rotated and s1 . f  t o  

POH. RIH w/8-3/4" b i t .  Ream 49OC-4951 and change to foam. Dri l l  
8-3/4 hole t o  5237. 

Drill 5237-5260. POH lost one cone i n  hole. RIH w/7" magnet. POH. 
Recavered cone and bearings.  RIH ream 5060-5260. 

Using foam, d r i l l e d  8-3/4" hole  5260-5405'. 
down DP and 50 bbls  i n  annulus POH. R I H  unload well 0 5095' reameg 
t o  5405 d r i l l e d  ahead t o  5506. 

Pumped 65 bbls  sump H 0 

POH. RIH t o  5367 and unload well. Ream hole 5412-5506. Drill 8-3/4 
hole w/new b i t  5506-5686'. 

Cooled well w/65 b b l s  sump H20 down DP and. 50 bbls  down annulus .  
Removed rotating head - pulled\ three Stands DP. 
P.U. Kelley & pumped 100 bbls  down D.P. POH t o  shoe and pumped 100 bbls 
down .D.P. POH (meas 5680"). Rigged up Schlumberger. Ran DIL log 
4974-5678. Cooled well w/720 bbls  620 H20. Ran DIP 43755680. Pumped. 
213 bbl s t o  cool. Ran Sonic 4374-5682 and CNL & FDC 4374-5680. Rig down 
Schlumberger. 

Well s t a r t e d  flowing. 

Rig up Johnston pressure-temperature recorder  on open end d r i l l  p ipe .  
RIH t o  5000'. Unloaded we1 1 by c i r c u l a t i n g  a i r  down D.P. Returns up 
annulus .  Flowed well from 6:30 P.M. t o  4:30 A.M. Shut i n  for bui ld  up 
a t  4:30 A.M. 

POH t o  l a y  down test  tools RIH t o  5670'-10' f i l l  on bottom. POH. Rig 
up and run  2-7/8" GST tubing. 

Tubing Detai 1 

2.33' 2 7/8" 8rS EUE closed s l o t t e d  shop made n i p p l e  
.90' 2 7/Wr EUE Baker Float 
.66' 2 7/8" EUE 8rd P i n  x 2 7/8 GST BOX 

1.66' 2 7/8" EUE 8rd Fatuge n ipple  
-60 Donut 

5573.88'(173 j t s ) o f  2 7/8 Atlas Bradford GST Tubing 

12-6-76 F i n i s h  running tubing - landed a t  5597 ' .  
tree. 

Removed BOPE, i n s t a l l e d  has 

12-7-76 Release rig Q 1:OO A.M. 12/7/76. 



J 

Depth 

31 5' 

500' 

664' 

732 ' 
1002' 

1219' 

7 596' 

2000' 

251.0' 

2957 ' 
3207 I 

3488 ' 
3842 ' 

ROSS1 21-19 

Inclination 

lo  45' 

3' 45' 

2' 30' 

4' 30' 

3' 30' . 

3' 30' 

1' 30' 

1' 30' 

3' 15' 

3' 15' 

2' 15' 

2 O  45' 

lo 45' 

Direction 

N - 3 7 4 - E  

N - 4 9 4 - E  

N - 6 7 1 s - E  

N - 63 1s - E 
N - 78 4 - E 
S - 8 6 4 - E  

5 - 6 4 4 - E  

S - 6 8 % - E  

Data collected from envelopes containing Drift/Incl in 
Shot Samples. 



SUBSURFACE PRESSURE SURVEY 

24 HOUR PUONC 327-226; 
AREA Come 80s 

CE-DlROK O X ,  COMPANY WELL NAMCROSSIZ EEO?!AYE 21 -1 

ZCROCOINT He ad  + 61 
Dcwn 

CASING an. March 28. 1977 DATL. 

ZONL 

TUBING D R A I L :  2-7/8" to 5 594 ' 
INSTRUYCNT 3830 CS I 

SCRIAI. NO 7927?: 
12 h o i t  7'2 t x n  INTAKE PUN? .no. QAS ANCMOR 

STATIC PRZS!XRE GRAD1EI.T SURVEY M A X  TCMC 392.5 OF 0 4e37' 
R Ly ARK8 : 

STABL12ATlON CCRlOD 

GRO.8 OIL RATE D 

W I T  OIL RATE WD 

?ORMATION Q A S  Y C C  D 

GOR C W l W  

CIRCULATCD GAS YC?f D 
OIL DRY QRAVITY *AC1 

pa CSSUR e.. oms COR 

CASING PSI no qaucc no t~*:' 
TUalNG, vacc-n vac-c.;- 
0-84 MCSSURC ORADlEN' 

0 
530 40 089 
2030 6 9 3 .  -435  

4,793 1469 0 322 
SQOC 1842 0 373 
5574 2053 0 365 

3093 1087 3?-' - 

3 !C 10: 

E w n 

Time on bottom 3:59 FT 
Time off bottom 4:09 PK 

I 



ABNEW AND SWEF 
SO14 GI-K AV.WUK 

MKERSFItI.0. CALIFORNIA 
ssaoa 

SUBSURFACE TEMPERATURE SURVEY 

SERIAL NO 10005 
PUMP .no= 0** bWCMW IWTASE: 12 hour 15 turn 
WRP0.C STATIC TEIPERATURE SURVEY MAX. TCMC. 392- 5 *r BP 4830 * 

U HOUR CUONS 327-2267 
A n u  CODE 801 

CASINO a w .  DATE: March 28, 1977 

STAOLlZATlON CERIOO 

OIOSS OIL RATE W O  

W C T  OIL RATE W O  

IORMATtOW a A S  MCF./D 

/ 
CIRCULATED a*s YCWO 

OIL 0I)V Q I A V I T I  *A?I  

OC?TU TtMC. O E r t U  TEMP. 

0 -- 
500 88.0 

2006 196.4 
3003 317.0 
4000 380.3 
5900 389.6 
5574 369.1 

Time on b o t t o m  1: 38 pn 
T h e  off bottom 2:OO pm 



TIHE 

1:09 PM 

17:20 PM 

6:30 PM 

6:30 PM 

6:50 PM 

7:08 PM 

7:lO PM 

7:14 PM 

7:17 PM 

7:28 PM 

7:43 PM 

c -  

ROSS1 21-19 
-- ROW TEST 
12 14 17 6 

From d r i f t e r a  repor t  R.I.H. s t a r t e d  slowly. 
Pressure bombs l5' Perf. p ipe  below drill pipe +2' 
22.30' from top of lst sub t o  bottom of recorder 
28.30' sama 34.30' 3rd overall 39.03'. 

N-Pit 5.2 ropaa dawn (RD) or 

Observed real difference in a s t i o n  1.2 ft. estimated. 

bJ m p 3 ; ~ r c i  44 1 Knot = 0.5' w%+ps ~t 'd t  # p  c r d  ,VZ S-Plt 6.3 ropes d m  (ID) 4v2 e / c ! / r  

Star ted  air pressure t o  stand pipe t rying for 600 psi.  
Then start mud pump6 - suction tanks empty t ry ing  e0 
transer w a t e r  frw water tank to  p i t s  t o  be able t o  pump. 
h y i n g  to  unload w a l l .  

300 p s i  s t a d  pipe. 

500 p s i  stand pipe  
Sf''*%' 

Tools - temp c l o b b : 4 5  AM 
0 

1.3d(4-1/2 box to  upion to%l pea 

4,959 of Drill Pipe + 
15 -00 ' Perf orated anchor 

6.00' Bomb Wger Press  
6.00' Bomb Hanger Press  
6.00' Bomb Banner T-D 

(4 union tool box to  E 1 / 2  full hole pen 
t,+eLPBi?S fr+un EL 1 

6.00' Bull Plug 
4,959 + 35.93' Total T e s t  Tools 

+ 5' Kelly - 5,000 f e e t  

820 p s i  011 stand pips. 

5,000.02'?drill p ipe + 35.03 Johnson t oo l s  from d r i l l e d  rcfafT 

910 p s i  stand pipe. 

1,000 p s i  stand pipe-opended by pass valve shut-in pressure 
t o  Kelly. 

5 @@. mf*&+@f. D.S 6 Juh~5fa tn  , 

Johnson man pointed out  a 35.18 discrepancy iir t o o l  length 
&Xueeen Driller's f igures  and Holder's f igures  - Holder's 
are correct.h5No*o P&W& 

Turned on mud pumps, pumps leaking. 
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TIME 

7:45 PM 

7250 PM 

8:00 PM 

8tl0 PH 

8:ll PM 

8:13 PM 

8:25 PM 

8:25 PM 

8r30 PM 

8:33 PM 

8:34 PM 

8:34 PM 

8:37 PH 

8:40 PM 

8:40 PM 

8:42 PM 

8:48 PM 

8:54 PM 

8:58 PM 

9:oo PM 

9:03 PM 

. _- -_ 
E 

Turned-them off,  960 stand pipe. 

Turned 09 pumps again t o  drive first shot of air dcnm. 

Finally darted mud pannps, they had not been primed. 
Pumpa 56 strokes/min. 

Flow from b l o o i e  line N-Pit 5.2 k w o f r  
+Pit  6.5 a w h  

Inject- foaming so lu t ion  20 gpm 1.5% foaming agent by 
vol. S u l f a t e R I F ,  corrosion inhibi tor .  750 d. Calgon Z O O  

580 p s i  stand pipe. 

Circulated p ipe  5 f t .  t o  be s u r e  free. 

640 p s i  stand'pipe.  

Heavier flaw to  surface get t ing heavier rapidly. 

686 p s i  stand pipe. 

Blaring-stand p ipe  pressure holding a t  680. 

Little water. 

4.6 +Pi t  N e t  .6 hots  = .3 f t .  

Returns stopped $30 p s i  stand pipe. 

N o  change in S-Pit 6.3 

Bleeding off air and turning on pumps - 750 p s i x  SX.+WPI.W 

' # t.@;Lpf I L t f 9  TAL Pu.,Pffi'r p 

m34 t d - k s  

450 p s i  9 pumps and dropping. 

230 p s i  9 pumps at stand pipe. 

280 p s i  on air a t  stand pipe. 

3.80 p s i  on air a t  stand pipe. 



.. 

- 3 -  

-- -. TIME 

9:04 PM Flovlng soapy w a t e r  85.F on blooie line. 

9:06 PM 90°F 

9:07 PM 105.F . 
130 steam 
150 heavy violent blav. 

9:lO PM 180 very violent. 

9:11 PH 183 high, 180 blow reducing. 

9:12 PM N - P i t  4.0 

9:12 PM 

9 ~ 1 3  PM wing - Dead. 
9:13 PM 

9:15 PM 

9:18 PM 

Blow reducing little water 175'F. 

450 p s i  stand pipe  on air. 

Circulated p ipe  7 ft.  

500 p s i  stand pipe.  

9 : u  PH Stand p ipe  800 p s i .  

9:32 PM Stand Pipe- 580 p s i .  

9:34 PH Moderate blaw UO'F 

9:37 PM B e t t e r  B l a w  150.F 

9:39 PM V e r y  V i o l e n t  B l &  175OF' 

9:39 rm Very Violent B l o w  212.P 

9:40 PM 

9:41 PM 

9:43 PM 

9:52 PN 

9:55 PM N-Pit 4.8 Heavy Faom. 

V e r y  Violemt B l o w  2U'F 

V e r y  V i o l e n t  B l o w  225OP 

Flow Test 81 Sample 225'F 

202OF Blaving mostly steam w/ 1/2 water, considerable foam. 

9:59 PH S-Pit 4.6 

1 O : O l  PFf 200 p s i  stand p i p e .  



bi 
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TIME 

10:06 PM 

1O: lO PM 

9:50 PM 

9:51 PM 

1o:oo PX 
10:12 PM 

10:15 PM 

10:15 PM 

10:15 PM 

1O:ZO PM 

lot32 PM 

10:47 PM 

10:48 PH 

10:50 PM 

11:oo m 
11:05 PH 

1 1 : l O  PM 

11:28 PM 

11:45 PM 

11:55 PM 

12:oo AM 

12:Ol AM 

12:08 AM 

190'F Steady blow overa l l  w/some f l u i d  pulses. 

Circulated p ipe  8 ' .  C a l l  start of steady state a t  10:s PPI. 
I920 

Two a i r  compressors going 2+60 cfm @ 275 p s i  S.P. GlV,Y.t& 
9 0  

One compressor taken off &3Q cfm @ 235 p s i  SOP. / /P9p*8 e!& 

Foam pump ran dry, p s i  dropped t o  195. 

195 psi SOP. w i t h  foam pump running again for 5 min. 

B l o w  down considerably, does not blow t o  edge of  dew^. 
del.& 

Sta r t ing  10 hr. test now. 

Blow reviving very vigorous again, drop problem due to 
f a i l u r e  of foam pump. Steady state s t a r t e d  @ 10:15 PM. 

200 p s i  S.P. pressure. 

190'F - Blow. 

180'F - reduced somewhat 

200 p s i  S.P. 

Flow T e s t  #2, 185'F. 

Shut foam pump o f f ,  a i r  rate 1,000 5 chz 
192-F B l o w  irregular 5.0 mots N-Pit 

200 p s i  SOP. 

N-Pit  4.8 mots (1 Knot - 0.5 feet). 

191°F Flaw T e s t  Sample #3, still  soapy but less so. 

175 p s i  S.P. 

191'F Steady Blow. 



0 . .  i 
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TIME 

22:20 AM 

1 2 4 5  AM 

1:05 AM 

1 : l O  dM 

1:37 AM 

2r27 BH 

2:30 AX 

2:31 AM 

2:45 A24 

2:45 AM 

350 AH 

3:58 AM 

4-02 AM 

4:lO AM 

4:30 AM 

8:30 AH 

- -  

Circulate  Pipe 8 ' .  

Flowing T e s t  Sample #4 191.F. 

S-Pit 4.0 -OW N-Pit 4.8 

191.F *Pit 4.5 

191'P Flowing T e s t  #5 

170 p s i  SePe 

S-Pit 3.8 Knots, 4.0 - 3.8 - 0.2 knots = 0.1 ft./100 mine or 
76 bb1.l W O O  mine = 45.6 bbl./hr. 

, B l w  hold* steady. 

+Pit 4.0, %Pit 3.6 

160 psi SmPe B l W  Steady- 

191.F 

Flowing T e s t  Sample 86. 

Shut off air  closed p i p e  rama uave leaks. Closed blooie line 
valva - stopped leak - opened p i p e  rams SI for final b d d - u p .  

Cooled w a l l  - started pul l ing .  
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AGNEW and SWEET( , 
3914 Gilmom A r m w  

Bakmtiold, California 93306 

SUBSURFACE SURVEY 
Field Work Sheet 

- -  

~ M O W  Phon.: 327-2267 

PUMP snoet GAS ANCHOR INTAKI  

WRPOSP 

CLEMENT SERIAL NO. CLOCK TURN STAEILIUTlON PERIOD 

ENQAGI STTLUS DI¶MGAGP STYLUS GROSS OIL R A t l  E/D 
OBI. TOG. PRSSS. 068. CSG. PRESS. NET OIL RATE S/D 

COR. TBO. P R U 8 .  COR. CSG. PRESS. FORYATlON GAS MC?/D 

CICKUP @ T l M C  ON BOWOM MAX. .I 
WELL S T A T U S  CIRCULATKD QAS MCF/D 

SHUT IN: ON PRODUCTION: OIL DRY ORAVlTT *API I 

GOR C R / E O L  , I  

COMMENTS: 

BY: 



. *  .. I i -  

3 L m  

3/5 

7 45- 

7 





-.- -- .-_I_ 

- .  .... . . . .  ___ .... .. ____.____I-.-.-. ___ _-_- .. ..... --. . . . . . .  

..... .- . - . . - . . . .  .___.____-.  - - . -  .....__._..-.. . . . . . .  . .  - 
. -  - . ... - ____-_______ ________ ....... ..- . . . . . . . . . . . . . . . . . . . .  ... - ....... __ .. - ... 

__ ___ . . . . . . . . . . . .  --____ ... __ ..... .- . . . . . . . . . . . . . . . . . . . . .  .... . 



E / >  fr . 3. 16' e * ( -  
SKYLINE LABS, INC. 
SPECIALISTS IN EXPLORATION GEOCXEM1STRY 
12090 WEST SOTH PLACE WHEAT RIDGE, COLORADO 80033 TEL: (303) 424-7718 

REPORT OF AXALYSIS 

Job Eo. 120366 
Shipmeut No. 1 

January 15, 1977 
Chevron Oil Company 
Minerals S t a f f  
Attent ion:  Roger Allmendbger 
p.0. Box 3722 
San Francisco, Califomfa 94119 

Analysis of 12 Water Samples 

1. P1 
2. t2 
3. #3 
4. 14 
5 .  t 5  

460 
370 
350 
330 
33 0 

52 79. 18. 59. 
41 - 24. 6.1 17 
42 13 . 6.3 18 . 
42 11. 7.0 19 . 
40 7.1 3 -7 12 . 

6. f6 . 320 39 6.9 4.0 I1 . 
7. Sump Water 4 60 60 72. 74 0'. 220. 

5.0 8. 2908 Feet 220 - . 22 24 . 12. 
9. Flow T e s t  A 180 ia 30. 8.9 < 01 
10. 12/1/7 6 @12: 55 360 60 52 . 30. 70. 

1. 
2. 
3. 
4. 
5 .  

6. 
7. 
8. 
9. 
10. 

01 
#2 
a3 
84 
85 

#6 
Sump Water 
2908 Feet 
Flow T e s t  A 
12/1/76 @12:55 

2.6 
2.2 
2.4 
2.4 
2.3 

2.3 
2.4 
1.4 
1.1 
2.2 

. 34 . 06 . 05 . 06 . 04 
-05 , .  
-41 . 05 . 09 
.23 

18 . 
5.3 
6.0 
6.5 
3 -8 

4 .O 

4 .s 
2.0 

78 . 
18 . 

2 
(2 
<2 
<2 
<2 

<2 
8 

<2 
<2 
3, 

< -05 
< -05 
C.05 
<.os 
<.05 

<.os . os 
.09 

<.os 
<.05 



Job No. 120366 
Shipment No.  1 

January 15, 1977 
Page 2 

2.8 10 . 740 50 70 
2.2 14. 140 65 36 
1.9 15 . 85 ' 42 85 
2.1 15 . 95 32 110 

80 80 

1.8 16. 110 55 16 
08 14 . 6 305 140 

355 
32 

24 

#l 1. 
#2 2. 
#3 3. 

4. 04 
15 2.1 16 . 100 5. 

6. 
7. 
8. 
9. 
10. 

P6 
Sump Water 
2908 F e e t  
Flow T e s t  A 
12/1/76 @12:55 1.8 15. 140 26 

1.6 3.7 36 ( 2  
1.1 3.5 (2 180 - 

s04 

Sample Number PB (mg/l) (micromhoslcm) (ms/l) 

TDS S p e c i f i c  
Conductance 

Item 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10 . 

01 
#2 
113 
P4 
115 

#6 
S~cmp Water 
2908 Feet  
F low T e s t  A 
12/1/76 @12:55 

8.7 
9.3 
9.4 
9.5 
9.4 

9.5 
8.3 
7.5 
8.1 
9.0 

i,400 
1,050 
97 0 
960 
900 

88 0 
1,100 
640 
57 0 
97 0 

2,190 
1,620 
1,490 
1,480 
1,390 

1,360 
1,710 

991 
878 

1,490 

350 
500 
450 
450 
400 

400 
350 
100 
35 

1 5 0  

SKYLINE GBS, INC. 
SPECIALISTS IN EXPLORATION CEOCHFhWT'W 



shipnmt r:o. i 
January IS, 1977 

Page. 3 

cu Pb Zn Ba Br 1 

1. 
2. 
3. 
4. 
5. 

6 .  

10 . 9 0  

11 .06 
82 . 02 
P3 . 01 
84 . 01 
#5 . 01 
#6 <.01 
Flow T e s t  A <io1 ' 

12/1/76 @12:55 -03 

<.005 . <. 005 
< . 005 
< . 005 
< . 005 

< . 005 
< . 005 
< . 005 

7 .4  
3.5 . 70 
-70 . 66 

-61 
-06 

4.5 

<.01 04 
<.01 < -1 
<.01 <.l 
<.01 <.1 
<.01 <.l 

<.01 <.I 
<.01 <.1 
<.01 .6 

sio2 
Item Sample Xumber (mg/ l )  

1. a1 . 65 . 
2. P2 42 . 
3. 83 -. 42 . 

#5 I 45. 

#6 46 . 
Sump Water 110. 

6. 
7. 
8 .  2908 Feet 17. 
9 .  Flow T e s t  A 13 - 
10 . 12/1/76 612: 55 47 . 
11 . Distllled A <.5 
12 . Rossi #l D i s t i l l e d  <.5 

4.. 84 95 o 

50 . .  

<.l 
<.1 
<.1 
<.1 
<.l 

<.I 
< 01 

. <.1 

n 

14. 
9.8 
1.5 
1.0 
1.3 

.9 
02 

8.8 

SKYLINE LABS, INC. 
SPECIALISTS IN EXPLORATION GMCHEMISTRI 



.. . , 

Oa te 

10/4 
10/5 
10/6 
10/7 
l0/8 

- 

l0/9 

10/10 
10/11 
10/12 

10/13 
10/14 

10/15 
10/16 

l0/17 

10/18 

1 O / ?  9 
10/20 

l0/21 
10/22 
l0/23 
10134 

10/25 
10/26 
10/27 

10/28 

10/29 

Bit # Type 

i 

WELLSITE GEOLOGIST 
ROSS1 21-19 DRILLING RECORD 

#1 121. 2JS Smith Househole (15') & Rat Hole (30') 
f2 17+ 2JS Smith Spud 200' downinq 

#2 

#2 17+ 585 Sec 

63 
.#2 

#1 

#4 12h" 586 Sec 

Wa t son/Pa rnow 

- 
Reaming 26'' hole 20" casing to 200' 200 ' 
Cement casing 
Nippling up; Tested casing w/30 PSI: 
Tagged cement @135'; Removed two joints of 
tubing from being cemented i n  hole; stab 
into fish 
Fishing; Pull fish out w/overshot; Test 
BOP to 200 PSI 
Drilling out cement - hit fonnation 
Drilling; Direction Survey (664'): 
Drilling - pulled out to change bit 
Survey (732') 4+' N634E 
Dri 1 1  ing 
Dri 1 1 i ng: Survey (I 002' ) : 
Survey (1219): 3t0 S864E 
Drill ing 1576' 
Dri 1 1  ing; Survey (1 596') 11.. S64+E 
Bit change @1688' 1714' 

out; lost 50 barrels in 30 minutes 

Raise viscosity - mixed lost circulation material 

Dri 1 1  ing 549 
34. N673E 

924 ' 0 33' N78tE 

- Dtfllihg;-lost circulation (1930-1953') pulled 

- Lost 30" of fluid in one hr (?) 

set up for logging; Welex logged 
Started to run 13 3/8" casing 
Fighting lost circulation with 13 3/8" 
casing in hole 3 casing to 1870' 
Casing to 2000; cement: clean cellar 
Welding on well head; nippling up 
Nippling up: 

Test casing to 1500 PSt 
Hi t cement e1947' Tagging cement 
Drilling out cement; Total footage 
Dri 1 1  ing 
Survey @2510' 3 1/4' N714E 
2510' pulled out of hole 
Drilling; Tripped @2705' because of change 
to air. 
(100 linear ft) 
Tagged cwcn t @400 ' 
Nippling up 

Dri 1 1  ing cement @400'; (Went back to mud 
because they couldn't get through the rotating 
head with bit or the rotating table wlrotating 
head 

Test BOP 2000 PSI 
J + 

Put in cement plug @ 474' 

; Test BOP 2000 PSI 

2000 ' 

2239 
2368 

258s 



. *  
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Date 

10/30 

- 

1 0 / 3  1 

11/1 

11/2 

11/3 

11/4 

11/5 

11/6 

1 lj7 

11/8 

Bit d Type 

WELLSITE GEOLOGIST 
ROSS1 21-19 DRILLING RECORD (Cont'd) 

- 
Watson/Parnow 

Trip to unplug bit 
Drilling to 2865' 

again -+ back in 3 stands in hole + 
pulled out: switkblng to air changed table 
to 27'' 
Nippling up for a i r  
Hooking up air equipment 
Hit bridge going in (2100' - 2146') 

\ Reamed hole to 2908' 
Dri 1 1  ing wT th foam to 2941 I 3 STUCK 
Waiting for fishing tool 
(Note: 
Back to mud for ftshing 
Mixing mud to fill 13 3/8" casing w/rnud 
since dri 1 1  ing w/air 
Backed off top float d 3 Joints 
Shoot pipe off above 2nd float 
Pulled 1 1  joints off of 2nd float which left 
345' off the fish 
(wait I ng on wash pl pa to come up) 
Cut on the fish w/outside cutter to get 
second float 
Broke the cutter 
Waiting for new tools G outside cutter 

on fish - got all but 90; - (left top 
stabalizer down in hole-0' of it) 
Top of fish = 2852' 
2316' - 2852' reaming hole 
Tried to screw into fish 
Ran in hole with wash over pipe 
milling to stabalizers 
Changed mills 
Milling; change shoe on wash pipe 
I n  t out of hole 

9 2865 
#4 

Drilled to 2908' - tripped due to plugged bit 2508 

IS 12t 3JS Smith 

294 1 

Making considerable water while drilling) 

86 12+ H4N6S See 
I I > -  Cutter arrives - cut pipe @ 432 - Jarred 



.. . 

WELLSITE GEOLOGIST 
ROSS1 21-19 DRILLING RECORD (Cont'd) 

Date B i t  - 
11-9 #6 

11-10 

11-11 #7 12-1/4 
S-86 SEC 

11-12 #7 

11-13 

Dep e 

Top of f i s h  @ 2852 
Milling on Junk @ 2898; P.O.H.; RIH; Work over top of f i sh ;  
Milling; Circulate; POH; lay down l o t s  wash pipe; lay down 
jars & pick up jars - Run  in hole w/overshot; Fishing 
POH, chain out of hole; Overshote came unjacked 1 / 2  POH 
Running i n  hole; j a r ing  up on f i s h  
Jar on f i sh ;  chain out of hole - w e t  - t i g h t  break 
Lay down f i s h  - D.C. - MC - S.sub 
Lay down fishing too ls  S.sub-4 s t ab  XO's 
Bumper sub - Jars 
Make up B.H.A. 
RIE; R I E  t o  shoe & circulate 2382 circ. 
Run t o  2662 1/2 circ & L O .  bridge; circ 1/2 RIH 
t o  2947 w/Junlc basket; circ 
Drill; circulate - survey 3-1/4O 

. 

h g t b 8  

5" x 12-1/4 ~ L L I ~ ~ ~ u s  -1215 b b l / f t  

.1215 x 2957 f t  = 359.28 bbl  

Pumping 400 gal m i n  i 42 gal/bbl = 9.52 bbl/min 

= 3 7 . 7 e 3 8  min up t&e 359.28 bbl  
9 -52 bbl/min 

New b i t  2957; POH 6 change b i t  
Make up d r i l l i n g  assembiy; RIB; cut d r i l l  line; 
RIB; Rubber D.P; Reaming get t ing i ron  from ' 

under b i t ;  Dri l l ing;  work on Kelly; new gasket on 
Gods neck; Dri l l ing;  Dril l ing; circulate; 
Fix mud lines; D r i l l ;  Fix Pump 81; D r i l l .  

3488 
2957 - 
531 f t .  -c R7 

Drill; a t  12:OO noon pulled 2 stands - Repaired Swivel 
Survey @ 4:OO p a . ;  D r i l l  
Weight on b i t  40,000 
Pump pressure 1000 

D r i l l ;  D r i l l  Break @ 3415; D r i l l ;  Circulate 6 
Run survey - 2O45'; P.0.H; Change Bum 
Subs; Fix f l o a t  & handling bottom hole A99 
R.1.H & P u l l  rubbers off of pipe 

11-14 
2957- 
3488 

R.I.H. Reaming t o  3488. took weight a t  3463. 
Tourqued up and backed off at 704. 
7-1/3 stands of D.P. waiting on f i sh ing  tools.  
Pick up f i sh ing  tools;  make up f i sh ing  tools.  
R.1.H; RIH 1 / 2  overshot into f i sh .  P.O.B. 1 / 2  
change overshot 112 P.O.H. 1/4; change 
overshot 1/4, R.I.H. 1/4 screw i n t o  f i s h  1/4 
change overshot 3/4 R.I.H. 1/4 
Screw i n t o  f i sh ;  Jar on f i s h  1/2; P.0.H 1 /2  
Break down f i sh ing  tools;  Lay down f i sh ing  
tools;  P.O.H. (chain out) 

Hw & Laving down; Bent d r i l l  p i p e  

Pulled 

#8 12-1/4 P.0.H wjchain; Change B i t s ;  Lay 4 sts 
S-88 SEC 

2957 

3070 

3308 

3488 

3488 



. .  
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-' . . .  

D a t e  

u-15 

- 

11-16 

11-17 

11-18 

11-19 

11-20 

11-21 

B i t  

233 f t / 24  hr 

f8 
#9 12-1/2 
S-88 SEC 

#9 

#9 12-1/4 
SEC S-88 
#lo 12-114 
SEC S-88 

T o t a l  ,on #10 
221' 
R.R. 9 
12-1/4 SEC 

11-22 

11-23 #11 8-3/4" 
SEC M-88 

Pick up d r i l l  pipe; RIH; Fill pipe; Reaming t o  bottom; 
d r i l l i n g  10' /hr,  

D r i l l ;  Survey @ 3842 
Change b i t ;  Run-in-hole; Ream 3800 + 3902 
#8 t o t a l  + 233 f t .  

l"45'; P.O.H. 

D r i l l  
3902 t o  4126 Weight o r  B i t  lOOO# 45 

D r i l l ;  P.O.H.; Mag Flux D.C. & H.W. Lay D m  
Chanie b i t ;  Magna F l u ,  R.I.H.; Tight Place 
@ 3045; Ream t o  3175; R.I.H. t o  3480 
Tight. Eceam 3480; R . I . H .  t o  4100 - Rem 
to Bottom; D r i l l  
T o t a l  on #9 4136 . 

3902 - - 234 f t  t o t a l  
W = 68; V - 55; L - 53 

Drill & Rig; V - 53; W = 69 

Drill; Circ. f o r  t r i p ;  P.O.H.; waiting 
on Sltcmberger; Logging: Dual Induction,Sonic, Gamma 
Caliper; Dip meter; (Hole stayed f u l l )  
Dip meter log; Lay out  tools ;  Make-up- 
B.B.A. R.I .H.  Strap i n  1/2; Circ. & 
condition mud; Condition & Build volume 
t o  60 vis; P.O.H. w/plugged b i t ;  
s l i p  d cut d r i l l  line; R . I . B . ;  
ream to  bottom; No f i l l  1/2 circ. 
t o  run pipe; circ; P.O.H. Pull t o  
shoe - measure csq. 
csq. R.I .H.  P.O.H. 

Rig up t o  run 

Rig up t o  run casing; Run casing; Make-up 
cement tools; Run 9-5/8" l iner & hang same 
@ 1791'; Cement liner; P.O.H.; Cond. mud; 
Hang 9-5/8" intermediate s t r i n g  - top 1971; bottom 
4369; 1251 cubic f t .  of s l u r r y  as per program 
Pressure tes ted  l a p  @ 1500 PSI; Laid down 
d r i l l  co l la rs ;  12-1/4" hole - 8" co l l a r s .  
Run in hole  w/12-1/4" b i t ;  Tag cement @ 
1450'; C.O. Cmt; unplug flow line; 
Lay d m  D.P. ou t  of Drk. 

Depth: 4370; Drilling Setup: 8-3/4" B i t ,  B i t  Sub 
3- 6-1/4" DC'S 
Dr i l l ing  f l u i d  = IMCO G e l  Water C m t  Cut 

88', XO, 13 KS HUY w t  DP, 5" D.P. 

Finished lay down 8" D.C.'s h wait on 
contractors  6-3/4" D.C.'s. SOCO Air C r e w  Set  
fn A i r  Buster. 
B i t .  D r i l l  out  cement in liner 1791 - 1836" 
(45' Cmt. in top of liner) Change over t o  
water. Dumped mud i n t o  sump. R.I.H. t o  
4152 ' 

S t a r t  i n  Hole w/D.P'. Unplug 



Date - 
11-24 

11-25 

11-26 

B i t  

tll 

#12 8-3/4" 
SEC S-88 

30.7 ' /hr . 

t12 

tllRR 
8-3 / 4" 
SEC M-88 

Depth = 4370. 
sub w/Float, 6-6 1/4" D.C's - 176', 382 HVY vt, 
5" D.P. w/Top f l o a t  sub. 
Dr i l l ing  f lu id  IMC water; cont. c/o 
c m t  i n  9-5/8" intermediate s t r i n g  4152-4321' 
Drill out f l o a t  c o l l a r  @ 4321', c m t  4321-4369' 
D r i l l  out shoe @ 4369', c/o  cemt 4369-4370' 
D r i l l  8-3/4" hole  with B i t  #11, 4369-4385' 
P.O.H. Removed Pi tcher  nipple & i n s t a l l ed  
Grant High Pressure Rotating Head, Picked 
up addi t ional  6-1/4" D.G.'s 
Tested operation of B O P  
a, Removed CSG Protector rubbers F/D.P. 
Displaced water i n  hole  & attempt t o  
dry up the  hole 
2:30 am 5:45 Hole would not dry up 
S t a r t  Foam circ. Good re turns  @ 6:45 am 
Reamed t o  bottom @ 7:OO am 
Used 20 Bbls of soap solut ion w/20 
g a l  soap s td .  Pipe press 100-320 PSI 

Dr i l l ing  setup -8 3/4" B i t ;  B i t  

From 4370 t o  4915: 545 f t .  in 17-3/4 h r s ,  
w t  on b i t  25 - lOOO#, 40 RPM 
Dri l l ing  setup - same 
Foaming; Air Dlg. Started Dlg. 8-3/4" hole w/foam 
@ 7:45 am Dril led 8-3/4" hole  4370 - 4915 @ 7 am 
Fluid rate @ 12 noon = 5 gal. in 8-1/2 sec = 4445' 
Temp 170 F/Blooie l i n e  
Conductivity of foam solut ion i n  2400 cm/ohms 

out 1200 cm/ohms 
Make up-water - 900 cmlohms 
Water i n  F/Gysers = 23 6pm 
4529 Temp - 178OF 
@ 4898 - 4905 Torque b u i l t  up & temp 
increase water 5 gal.  4.9 sec - 61 gal/min 

From 4915 t o  4951 35' i n  2-1/4 hrs ,  

Dr i l l ing  f lu id  -.foaming Ado Foam BF-1 
Temp. 190. while unloading hole 
182O @ 4921 while reaming hole  

B i t  torqued up. Pulled B i t  #12 (565' in 12 hrs)  
.C L e f t  all cones 6 bearings i n  hole 
@ 850' cooled w e l l  down by pumping 
75 bbls  of cold water down D.P. 
Ran in w/RR B i t  #11 t o  4750' 
7pm start unloading w/800 PSI & Rig 
Pump - Pump trying t o  f reeze up. Foam 
l i n e s  f roze & w a t e r  line to r i g  bu r s t  
Circ w / a i r  w h i l e  working on w a t e r  l i n e  
& thawing out sump pump. 
10 - 10:30pm f i l l  pipe w/foam 
Reamed out  of gage hole  4737 - 4921 @ 7am 
(used sump water f o r  foam solution) 
Total  on #12 545 f t  

cant. foam Dlg. F/4915 - 4950' @ 9:15am 

Dep . 

s 

+ 35 f t  - 
580 f t  i n  20 hrs. 
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Date B i t  - Dep . 
11-27 #11RR 8-3/4" Dr i l l ing  Setup: 7" magnet, 6-6 1/4" D C ' s ,  13 Jts 

SEC M-88 Hvy w t .  5" D.P. 

#7 Midway Dr i l l ing  Fluid: Soco Foamers 

magnet 
Fish too l  3 - 8-3/4" B i t  cones in hole  (Temp -loo) 

Cont Reaming 4921 - 4950' 
Pumped 50 Bbls cold sump water down D.P. 
w/soap pump. .Pulled t o  shoe. Blew Kelly & 
Air lines dry. Pump cold water down D.P. 
Removed ro ta t ing  head. 
bottom seal rubbers. Pull D.P. till Rig Air 
lines f roze  up 
Thawed out  a i r  lines & added 2 gal alcohol t o  
system (had been using l/day) 
Finished P.O.H. 
RIH w/magnet 
Found 25' of f i l l  4925 - 4950' 
Pu l l  12 stda & pump 1000 PSI Air down 
w e l l  
Well s t a r t ed  unloading @ fam 

Co. men chg. top & 

11-28 8-3/4" From 4950 - 4952 - 2ft .  
Midway Junk Drlg. Fluid Hutch's Foamers 
M i l l  Unloaded w e l l .  RIH F/3834 - 4925' w/magnet  

c/o f i l l  4925 - 4950'. Circ. hole clean w/ 
Foam. P.O.H. Recover one cone in 4 pieces, 
2 addi t ional  pieces & b i t  bea'rings 
RIH w/8-3/4" F l a t  Bottom Junk M i l l  
Unload well @ 2922' 
Worked & reamed t o  bottom 
Bit Bridge @ 4400' & rotated & s l i d  t o  
4950 w/out circ. 
Unload w e l l  @ 4950' w/Foam 

Pump 50 Bbls sump water down D.P. 
Thaw out Tongs & Elevators 
POH @ 7:OOam 

M i l l  F/4949 - 4952' 

11-29 113 8-3/4" From 4952 t o  5237 + 285' in 11 hrs. 25# w t .  on b i t  
SEC S-88 
11 hrs.  
285 ' Dri l l ing  Fluid: Soco Tech. Dev. Group 

Dr i l l ing  setup 8-3/4" B i t ,  B i t  sub w/Float, 6 - 6-1/4 DC's,  
13 Jts Hvy w t .  

Temp. @ 7am : 200° Stnd Pipe Press. 320 PSI 
w/20 Gpm 
Finish POH w/8-3/4" F la t  bottom Junk mill. 
( M i l l  9/16" undergage) R I H  w / B i t  P13 
I n s t a l l  High Press. Circ. Head 
Unload hole  @ 3650'. 
Unload hole & chg. t o  Foam - Temp 212O 
Worked by Junk 

(5254' @ 8am) Worked on G r a n t  EP while 
Plg. Steam leaking by s t r ippers .  
Closed h y d r i l l  bag w h i l e  making conc. 
Ead 14' f i l l  on con @'5009'. None thereaf te r  

\ Dlg. in Fractures. B i t  torques up then f a l l s  
f r e e  up t o  2'. 
Sump out flow 9:OO am 

11:30 pm 

Reamed hole 4900 - 4951' 

. D r i l l e d  8-314" hole 4952 - 5237' @ 7:OO am 

5 ga1/18 sec = 16.6 gpm 
5 ga1/28.5 sec = 10.5 gpm = 360 B/D 

Imput - 20 gal/min = 686 B/D 

I 



- .  

Date B i t  - 
11-30 813 #5237 - Weight on b i t  25 (10008) 45 RPM 

87 Midway 5260' ft - 23 f t  i n  2 h r s  
Magnet Drlg. Fluid: Soco Tech Group 

#14 8-3/4" Detail: Cont Dlg. 8-3/4" hole  5237 - 5260' 
SEC S-88 Pumped 50 Bbls sump water down D.P. w/ 

soap pump, 50 bbls down csg. Removed 
G r a n t  High Pressure Head. 
replaced 
P.O.H. Shucked off 1 cone & l e f t  same in 
hole. Shucked off 1 cone & l e f t  same i n  hole 
Top 6, bottom seal zubbers 
RIH W/7" Magnet 
now thawed out 
P.O.H. chained out. Recovered cone & bearings 
RIH w/bit  #14 
Unload Hole @ 5060', Tight spot. 
Rig pump 
5:15 am/ reamed 5060 - 5260' 
7:30 start dlg. ahead 
b i t  Or13 308' in 13 hrs .  Dlg & run on junk 
Lost 1 cone POH Bearings out of 1, 
& 1 cone f l a t  

Overhauled same & 

C i r c  down t o  junk, Rig pump 

Used Air & 

12-1 a14 5260 weight on B i t  25000 45 RPM 
- 5506 246 ft: i n  8 hrs. 

#15 
8-3/4 Hughes 
v 33 
Jets out on bot tom 

Drlg Fluid Soco Tech Div. Group Foam 
T a p .  195 - 20O0F 
k i l l e d  8-3/4" hole  5260 - 5405 

Pumped 65 Bbls of Sump Water down D.P. 
& 50 Bbls in ANNULUS t o  k i l l  blowing steam 
P.O.H. Replaced Seal  '0' Ring in lower half 
of ro ta t ing  head 
R.I.H. with B i t  #15 
Unloaded well a t  5095' where b i t  took 
w t .  w / a i r  & r i g  pump 
Reamed 5095 - 5405' (1-112 h r s  304') 
Drilled 8-3/4" Hole 5405 - 5506 (101' in 4 hr.  
10 m i n  #15) 
@5500' Replaced Gray l o c  union b o l t  on 
ro ta t ing  head 1 h r  20 min 

- 4 hr. ro ta t ing  

#14 
4 hr. 
145' 

D r i l l  6' in 1/2 hr while unloading slug of water 
Rates of Fluid production measured a t  outflow 
from upper p i t  t o  lower 
9am 5300' 25 gpm'; llam 5350' 50 gpm; lpm 5400' 75 gpm; . 

12-2-76 12:30am 5410' 35 gpm; 3:20am 5470' 75 gpm 



Wellsite Geologist 

R o s s i  21-19 Dr i l l i ng  Record (Cont'd) 

BIT - D a t e  - 
t15 
reamed 
304' - 1 1/2 hr.  
dr i l led 
101' 4hr. 10 min. 

12-2-76 '016 B o i l e r  working t h i s  morning 
D r i l l i n g  with SOCO Tech. group foam 
P.O.A. w / B i t  015 

R . I . H .  t o  5367 and unloaded w e l l  
Hughes - 

Denth - 

5506 

533 Reamed H o l e  S412-5506 

821871 - 
D r i l l  8 3/4 hole  w / B i t  816 5506-5686 

Jets Out 

12-3-76 816 l t 4 0  AM 5538' 190 p s i  st. p -190°F#xt 5 gal/S sec = 60 gprn 

180' - 6hr. 
4t00 AM 5588' 180 p s i  st, p -202°40ut 5 ga1/4 sec = 75 g p m  

flow 
5r15 AM 5631' 180 p s i  st. p -20O0+ut 5 ga1/4 sec = 75 gpm 

flow 
7:30 AM 5686' ha l t ed  d r i l l i n g  - Quartz becoming less 
abundant and more milky - No Euhedral g ra ins  of quar tz  
seen - conclusion we have dril led through t h e  f a u l t  and 
are going i n t o  the foot w a l l .  
of encountering another f r ac tu re  while t h i s  b i t  lasts. 
Can't  afford to make another b i t  run t o  change b i t s .  
Bruce wants t o  p u l l  t h i s  b i t  anyway. 

Cooled down w e l l  pumped 65 Bbls sump water down D.P. 
& 50 Bbls. i n  annulus, 

Pulled 3 Stands - w e l l  s t a r t e d  to flow 
Accumulator would not work  - flooded road 

Probably l i t t l e  chance 

Picked up Helley and pumped 100 B b l s  down DP. 
P.O.H. Rigged up Schlrnaberger (measured out  of hole 

Ran D i l  Log and Recorded 497405678' max 
temp 372OF 
although burned off the f ibe rg la s s  wrapping. 
Closed CSO and pumped 720 Bbls of 62OF. w a t e r  
down hole  a t  800 and 650 psi .  
Ran-dip m e t e r  and recorded 4375-5680'-379OF, 379OF. 
Pumped 213 Bbls i n  hole  t o  cool w e l l  

5680' depth - 6'  d i f f .  

Too h o t  for tool  but  go t  recording 



12-3-76 (Cont'd) 

Ran sonic  log  4374 - 5682' 381°F, approx, 42S°F, 
(second therm, o f f s c a l e ) .  C J L /  RAr' .FC! 
Ran CNL & FDC 4374 - 5680' 393OF, 381°F, 382OF, 
Temperature damaged DIL, D I P  Meter, sonic,  CNL and 
gamma, FDC OX. Gamma log  only p a r t i a l  recording, 

12-4-76 Loaded o u t  schlumberger 
Worked on accumulator 
3 hr.  to l a y  down 6 6" DOC. 
Make up Johnston test  tools on 5" D.P. 
R,I,H. t o  5000' 
Unload hole  w / a i r  and r i g  pump @ 6:30 PM 
See d e t a i l e d  notes  on test. 
Foam l hr. then went t o  a i r  
1O:lS PM w e l l  s t a b i l i z e d  

, 

12-5-76 

12-6-76 

4:30 PM Shut w e l l  i n  for 4 hr.  F , S . I ,  till 8:30 AM 
T e s t  internal 4369' t o  5686' i n  8 3/4 hole 
Temp, recorder c h a r t  w a s  assembled backwards 
r e s u l t i n g  i n  incomplete temp. recording 
RIH 1 0 '  of f i l l  
Rig up and l a y  down 5" DP. 
Rig up and ran 2 7/8 GST w b i n g .  

Ran 173 Jts of tubbing 
Landed @ 5594 '  Rechecked meas, = 5597' 
Removed g ran t  high pressure head and DLG spool 
Removed C l a s s  I11 BOPE 
Instal led X - m a s t  tree 
12" 3000# studded adaptor FLGI 3" steam 
gate w / B u l l  plug. 
Released r i g  and c r e w  @ 1:00 AM December 7, 1976. 

1 
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In t e rva l  

34 0 42 

- 42 - 52 

52 - 62 

62 - 72 . 

72 - 82 

82 - 91 

91 - 101 

101 - 118 

x 
42 

42 
2 
2 

10 
1 
1 

- 

45 
50 
5 

s5 

35 
2 

m o r  

8 -  

118 - 126 

126 - 136 55 
5 
2 

Minor 
10 
28 

U 6  - 148 . same 
148 - 163 80 

15 
3 
0 
0 
2 

ROSS1 21-19 
DESCRIPTION OF CUTTINGS 

Descrip t ion  

Dark grey t o  brown Volcanic8 v i t h  some ves ic les  (Basalt? - 
Andesite?) 
Red stained (Iron?) - weathered versions of above. 
Ihgnetic grains usually subrounded 
Quartz angular t o  subangular 
h C 0 3  cemented grains of caliche 
Subrounded (heavy minerals?) black grains 
Chert 
Above very f h e  to med sand s ize  f rags  
Angular anhas otherwise noted. 
angular f r ac t ion  may be s lu f f  from up the  hole where 
no casing has been set. 

The less than 

Same as 34-42 with a smaller f rac t ion  of ma-angular fragments 

Same aa 34-42 Vith minor silica cemented Breccia of same 
rock types 
Some CaCO on other  rock types 3 
Same as 34-42 

Same as 52-62 

Same as 52-62 but fragments are d i s t i n c t l y  larger running 
up t o  very coarse sand size. This is the f i r s t  sample with 
the  sample catcher. Up u n t i l  now the  samples have been off 
of the  screen. 

Angular dark grey t o  brown volcanics 
Subangular t o  subrounded fragments of above 
Caliche fragments 
A l l  fragments coarse sand sized t o  f i n e  sand sized 

Dark grey t o  brown e i t h e r  s i l t s t o n e  o r  volcanic (see 148-163) 
t j i th  abundant-microscopic heavy minerals o r  a volcanic with 
microscopic dark minerals, probably an andesite. 

Dark gray vesicular andesi te  with s i l i c i o u s  i n f i l i n g s  
Micro-vesicular basa l t  
Off-wtrite t u f f  granules 
S i l i c a  cement on some grains 
Red stained (weathered?) dark gray t o  brown s i l t s t o n e  o r  
andesite. 

Same as 101-118 
( 
( 

( 
( 
Plus s l l i c a  cemented breccia of t he  other l i tho logies  
magnitite present 

Same as 126 - U 6  

Same l i t ho log ie s  as 101-118 

Same l i tho logies  as 126 - 136 
Vesicular. andesite 
Vesicular basa l t  
Tuff 
Red stained phase absent 
Silica cemented micro-breccla of the  other  l i tho logies  
Some chips of the  possible s i l t s t o n e  phase of 101-118 show 
ves ic les  
Si02 coatings s t i l l  present about 20% of the  grains are 
rounded indicating some transport  by water. 
are from interformational gravels. 

therefore alJ. of it is probably volcanic. 

These probably 



In te rva l  - x Description 

163 - 178 60 

30 

5 
5 

Dark gray to brown andesi te  with abundant microscopic 
dark plinerals 
Very vqicular basa l t  with a pale green, amorphous inf i l ing 
l a  iome of the  ves i c l e s -  possibly a c lay  a l te ra t ion .  
Si02 c-ted micro-breccia of t he  above 
Red phase of the  dark gray t o  brown andesi te  fragment s i z e  
in t h i s  sample is generally coarse sand s ize .  20% rounded 
gra- 

178 - 193 Same Same l i tho logies  as 163-178 
Almost a l l  fragments are angular 
One grain bas a secondary black botryoidal 
"grbwth" 00 it. 

. 

193 - 201 85 
15 

201 - 230 90 

I 10  

Brown andesi te  d t h  murfics 
B l a d e  vesicular basa l t  
All grains appear weathered. 
Some grains show secondary SiOz deposit ion as well as 
a pale  green coating. 
There is secondary growth of a blackmetal l icon some grains. 
h a t  all of the grains  are angular. 

Volcanic (andesite) - aggregate - Well weathered, poorlx 
sorted,  angular ieces. Range in s i z e  from f i n e  sand grain 
t o  approximately + 2-1 2 nil in length 
Rounded grains of above and l i g h t  gray s i l t s tone?  
Sand sized, poorly rounded t o  rounded, l i g h t  colored (quartz) 
trace clumps of c lay & ro t t en  a l t e r a t i o n  material 
does qot react with HQ. 
Clumps of cement present due t o  d r i l l i n g  through casing. 
Should a l so  be noted t h a t  t h i s  interval had some problems 
due t o  Tappy's inexperience, t he  derr ick 's  inexperience, 
th0  hassles of the  r ig .  The sample I s  most diagnostic of 
the  bottom of the  interval. 

230 - 240 99 Angular. Similar t o  above. Size range about the  same. Well 

1 Sand olzed. Very f i n e  grained sand on up. 
weathered. Tanish-greyish, brownish i n  color. A f e w  bk fragments. 

Not as mauy quartz grains  as in the  last Interval. 
Clay 6 a l t e r a t i o n  prod. not obserped. 
Iron f i l i n g s  from b i t  present 
Does uot react wtlacl .  Minor Fe s ta in ing  

Same as above except sor t ing  is be t te r .  
Size of angular fragments reduced in size 
Derrick man washed sample 80 f i n e  grained sand etc. was  
loat .  

Minor dark fragments 

240 - 254 100 

No react ion with H C 1 -  Note one green mineral. 

254 - 285 

285 - 315 

65 Same as above. Again - sample washed by der r ick  man & 

3s 
therefore no fine portion. 
Vesicular basalt vecricles are both spherical 6 Ovoid. 
Soma auygdules present . ( f i l l i ng :  chalcedony? Opal?) 
again - green mineral. 

99 Moderately sorted (volcanic) gravel. Again very angular, 
very weathered. 
f i l l e d  with chlor i te(?)  
trace of magnetite 

1 Basalt cu t t ings  
Sample col lected by the  same derr ick man - .'. washed [ the  
reason t h i s  continued f o r  3 InterPals is t h a t  t h i s  was the  
llp - 7- shif t . ]  
Coating of silica 00 some fragments 

Some fragments contain vesicles & amygdules 



x Internal 

315 - 343 46 

- 

343 - 373 

373 - 403 

403 - 433 

* 433 - 463 

463 - 497 

505 - 520 

520 - 549 

- 
5 

46 
3 

98 

2 

32 
32 
30 
5 

1 

94 

Tr 

1 
5 

40 

2 
40 

94 

2 
4 

Description 

Angular,weathered volcanics similar t o  the above. 
Not containing as many of the amygdules as the previous 
Interval.  Some Fe stained 
eand e ize  fine tomedium grain - poorly rounded 
Volcanic cut t ings - black - basa l t i c  - hard, dense 
a l t e r a t i o n  product - ~ o m e  very s o f t  & ro t t en  
Sample on t he  w h o l e  poorly sorted. 
Basalt has few amygdules o r  vesicles 
Gravels - minor iron stained 
no reaction with HCI 

Volcanlcs - dark 48 basa l t  - dense - angular 
Reddish 48 brown, 2 blue-gray - does not appear t o  be 

Alterat ion products 0 a t e ,  hard & s o f t  yellow fragments - 
Some what rounded some pieces are banded - bright  yellow 
minor i ron  staining 
Sizes range from very fine granules t o  w.4 prm. 

i ron  stained of t h e  above. 

Volcarrics 
Black t o  gray - basa l t  - some with vesicles - same amgydules 
Bramish - red 
Tan & steel blue (check f o r  s i l t s t o n e  & claystone?) 
Alterat ion material - fresh-white & r o t t e n  brown mustard 
colored 
m o r  i ron  s ta in ing  on fragments 
size range - f i n e  sand t o  .S IUUI chips 
Very s W a r  t o  last  in t e rva l  but more color range 
S i l i c a  f i l l i n g  vesicles 

Very much the  same as 373403  
do note some (heavy) very "black" fragments much darker 
than the black basa l t s  
white (hard) s i l i c a ?  fragments are la rger  s i z e  8s above 
No reaction w/HCl  
m o t  iron stains - limonite 
Y e l l o w  br ight  a l t e r a t ion  material 
amt. of f inermater ia l  more abundant than last  internal 

Volcanics - vesicular basal t?  - black, l i g h t  brown, reddish 
brown, tan & gray - aaygdules a l te red  
a l t e r a t i o n  - t o  limonite, yellow banding, brown banding 
also white silica f i l l i n g s  
dark %cavy" fragments - trace 
a l l  angular fragments from f i n e  sand size t o  s .5 mm 
limonite fragments 
a l t e r a t ion  material - as described under 
Volcanics - rounded fragments as w e l l  as angular chips 

V e r y  similar t o  last interval 
Sl ight  increase in awunt of sand s i z e  fragments 
Increase in iron staining 
Amount of alteration product f a i r l y  constant as above in t e rva l  

Gravds - Volcanic - poorly sorted - weathered 
Some are very poorly rounded - corners rounded off  - 
l a rge  pieces; same well rounded 
limonite fragments 
Volcanic sands grains - small - angular 
a l t e r a t ion  material - i ron  stained - sil ica deposits 
Sorting is poor - high content of small sand s i z e  material 

G r a v e l  - volcanic weathered - sub-angular - mostly 1-2 mm 
in size - not as much fine sand material as in previous 
interpals 
moderately sorted 
iron s ta in ing  
angular t o  poorly rounded 
Sand 
Volcanic chips - basa l t  



In te rva l  - x Description 

549 - 578 48 

48 

Coarse sand crized cut t ings -weathered volcanic material - 
Fine eand crized - volcanic material - angular s l i g h t l y  weathered, 
Fe stained, red, brown, black in color  - 
Hinor quartz fragments 6 a l t e r a t i o n  material 
Some of the material is p a r t i a l l y  sub-rounded 

0n-r 

I 

578 - 605 99 Volcanic Tuff 

1 

Brovnish-gray w/some iron s ta in ing  
abundant feldspar phenocrysts 
V e r y  angular except f o r  "bomb" 
which are very w e l l  rounded (glass?) 
Alterat ion products - l imanite 
Minor vesiculat ion 
No react ion with HC1 
Abundant g lass  o r  b i o t i t e ( ? )  
coarse sand & smaller 
Minor black basa l t  I 

605 - 637. 100 

637 - 667 

667 - 691 100 

691 

Welded tu f f  (?) 
. Similar t o  last interval except t h a t  fragments are l a rge r  

b i o t i t e  
iron staining 
a l t e ra t ion  - i ron  oxide 
No react ion w/HCl 

. Tuff same as above - 
Volcanfcs, basa l t  - 50% weathered 50% f resh  
hard, dense black, dark grey 
Fa stain - weathering - brownish red i n  color 
Angular fragments 
Permeability - low 
Quartz - fragments minor 
Minor r e a c t i o n w / H C l  - could be from mud 

- 724 80 Volcanics - andesite(?) could possibly be a tuf f  - contains 
grains  of maxlc minerals otherwise tex tura l ly  s imflar  t o  t u f f s  
above. GI= w e l l  d i scr ip t ion  calls t h i s  material volcanlcs without 
any other breakdown. 

poorly sorted 
No reaction Kith HC1 
Black t o  brownish red (Fe stained) 
Feldspar phenocrysts 
minor b i o t i t e  
a l t e r a t ion  products - yellow stained 
Same fragments very dense - others  not 

20 Basalt 

724 - 747 90 
10 

Volcanics -andes i te  lavender and f e  s ta ined 
Iron stained basa l t s  
phenocrysts of fe ldspar  
Abundant sand size material 
sands present? - Fe stained quartz grains 
Minor f resh  basa l t  fragments 
b i o t i t e  minor 

The last two i n t e rva l s  resemble t u f f s  - 
there is such a var ia t ion  in material size 



x In te rva l  

747 - 775 95 

- 
5 

775 - 805 
20 

80 

805 - 835 25 

75 

835 - 865 

100 - 
- 5 0  

20 

865 - 895 
20 

10 
10 
30 
60 

895 - 925 

Description 

Volcanics - Fe s ta ined - red in color  
bard, dense 
Basaltic andesi te  
llo react ion with HC1 
B io t i t e  Xls - aOme f a i r l y  weathered away 
Same fragments where cut  show f resh  surface - 
dense & black 
Ground mass & fragments f a i r l y  constant i n  composition 
In tenra l  very w e l l  baked 

Very similar t o  last iuterval, but more weathering - 
Basalt fragments, Fe s ta ined d f resh  
ground mass amount is much less than overa l l  fragments 
Does not react with H C l  
V e r y  dense mater ia l  
Andesite o r  t u f f s  heavily weathered but has similar 
texture t o  691-724 

Volcanics - B a s a l t ,  and andesites,  f resh,  black, red, 
abundant b i o t i t e  Xls 
Minor rranidine phenocrys ts 
angular fragments 
most of cut t ings are Weathered, i ron  stained red 
a green a l t e ra t ion  product present in -or amounts 
weathered on the  basa l t  
fragments are dense, no react ion w/HC1 
smount of fragment material * amount of f i n e  s t u f f  
Reddish andesite tex tura l ly  nimilar t o  691-724 

Volcanics - similar t o  last  internal except 
iron staining more predominate 
Sanidine phenocrysts 
Ground mass - fragments 
l i t t l e  f resh  material; almost all a l te red  - 
I ron  stained 
Andesite o r  tu f f  as above 
Black vi t reous obsidian(9) l i k e  volcanic 

Volcanics - weathered, red, black, tan 
Cormnon white a l t e r a t ion  product, ro t ten  s o f t  breaks 
about easi ly .  
a ro t t en  vesicular  basa l t  
b i o t i t e  (Basalt appears t o  have been vesicular  and then 
extremely weathered & a l te red  - s i l i c i f i e d  basalt, no tuffs?) 
(Possible *uffaceous material from fur ther  up i n  the hole) 
Secondary mineralization amorphous si l ica 
Black vitreous obsidian (7) 
Black micro xtlan basa l t  
Red t o  orange andesi te  o r  tuff  
The andesi te  has t he  8- t ex tu ra l  features  as the basa l t  
may be a weathered version of the basalt 

Chalkp but no reaction w/HC1 - Possibly 

Similar t o  last in t e rva l  
S i l i f i c a t i o n  - weathered, iron stained 
nice mica - eecondary? 
Tuffaceous material - possibly slough o r  may be get t ing 
i n t o  tuf f  bed 
green material - secondary a l te ra t ion?  
Vesicular material w/secwdary f i l l i n g s  - 
tuffaceous materials(?) 
s a n i d a e  phenocrysts 
b i o t i t e  



x Description I n t e r v h  - 
925 - 955 95 Volcanics - basa l tand  andesite - f resh  h weathered (Fe stained) 

B io t i t e  
San ldbe  phenocrysts 
more i r o n  stained than the last interval 

amorphous silica(?) 
No react ion w/HC1 
Tuffaceous material - (slough?) 

/ 5 green a l t e r a t i o n  product(?) 

955 - 985 100 

985 - 1015 10  

90 

1015 - 1045 100 

1045 - 1075 100 

1075 - 1105 85 

15 

1105 - 1135 60 

10 
30 

Volcanics - basal t ,  f resh  & iron stained 
not as badly stalned as the previous interrral 
minor more tuffaceous material lavender probably sluff 
b i o t i t e  
no react ion w/HCl 

Abundant quartz grains, angular, may be a crystal ized tuf f  
o r  a quartz sand lense. 
Fresh & iron stained basa l tand  andesite as above 
Yellow-greenish material which crumbles when you b i t  on it 
Sanidine pheaoerysts 
Again, similar t o . t h e  last  internal except f o r  minor 
tuffaceous material, fragment s ize  decreased and more 
small findings. 

Volcanic8 - Basalt f resh  & i ron  s ta ined 
Minor tuffaceous material 
Tea green a l t e ra t ion  material on 8ome of the black basa l t  
Yellow - green a l t e ra t ion  material which crumbles becoming 
more abundant, no react ion w/BCl 
Fe stained basa l t s  not  as prevelant as in last  in te rva l .  

Volsanics - basa l t  - med.gray - f resh  & weathered (iron stained) 
more of the green r o t t m  s tu f f  
minor tuffaceous material 
no react ion w/Hc1 
White fragments very eof t  & ro t t en  
Minor b i o t i t e  
Very similar t o  last interval 
Interval somewhat similar t o  Gian 1420' 

Volcaafcs - B a s a l t :  f resh  & i ron  stained 
clumps of formation c lay  . 
tuffaceous material 
No react ion w/BCl 
ro t t en  yellow-green material present 
Abundant white, so f t ,  material (as mentioned in previous 
intervals) 
Minor secondary quartz? 
Should'be noted tha t  we are d r i l l i n g  30 f t / h r  during th i s  
internal 
b i o t i t e  

Volcanlcs - weathered basal t  & fresh s tu f f  
minor quartz - opaque white & i ron  stained 
C h Y  
a l te red  tuff (?I 
ro t ten  yellow-green s t u f f  and other  a l t e r a t ion  products 
another 30'/hr Interval 
minor b i o t i t e  - f resh  & weathered 
weathered basa l t  both Pe stained 6 corroded 
No reaction w/HC1 



1165 - 1195 

U95 - 2225 

Dmcripfion 

15 

40 

40 
40 

20 

70 
20 

10 

1225 - 1255 

70 

5 
25 

1255 - I285 

1285 - 1315 100 
Minor 

l3u - u 4 5  100 

Tr 

U45 - 1375 100 

VolCanics- f resh  & Iron sta ined basa l t  
Silica product + chalcedony o r  opal abundant 
100 react ion v i t h  Ei 
Another fate& in which d r i l l i n g  30'/hr 
tuffaceous material - lavender o r  l i g h t  green 
"Sandy" ground mass 
White crmby "crap" abundant 
interbedded d a y s  
b i o t i t e  xls in basa l t  
outs ide of t h e  black basa l t  everything else is pre t ty  ro t t en  

Basalt - f resh  & weathered 
White t o  pale  green s i l ic ious(?)  fragments containing 
wbite round grains of s i l i ceous  material 
very similar t o  last internal 
d r i l l i n g  30'/hr 
Lavender tuf f  
no reaction w / E 1  

Basalt, f resh  (minor); fractured & i ron  s ta ined 
Sand cemented v i t h  silica 
Hinor tuffaceous material 
Rotten green & white opaque fragments 
30'/hr d r i l l  rate 
Similar t o  last in t e rna l  
Chunky s i ze  basa l t  fragments W/mm 

Volcanics - basa l t  - good a i ze  corroded 
chunks - black - fractured - minor Fe s ta in ing  
No react ion w/HC1 
In basa l t  - b i o t i t e  and olivine? weathering out 
ro t t en  a l t e r a t ion  products 
not as much sandy ground mass a s ' i n  the last interval 
Lavender tuf f  
S i l ic ious  material ranging from ol ive  drab t o  white 
some is a breccia cenmted together again 

Very similar t o  the  last interval 
Basalt-black & somewhat fractured 
minor opal [or chalcedony] 
not as much c lay  - not as much sand material as last in t e rva l  
no react ion v /HC1 
good size chunks of basa l t  
clumpy white fragments - again - s o f t  & grainy 

Basalts - baked - i ron  stained 
Minor green stained opaque stuff - but t h i s  time some of 
it is hard - 
most of the basa l t  is weathered 
drilling rate slowed down t o  W 10 f t / h r  
h s t  t o t a l l y  weathered baked basa l t  
mirror amounts-of sand 

Volcanics - Basalts - some bakfng but minor compared t o  
the last internal. Abundant micro f rac tures  in volcanlcs 
Feldspar phenocrysts 
green (chartruse) material again 
minor amounts of sand - probably s lu f f  
fragment size becoming more uniform 

Volcanfcs - Basalt - black, f resh,  hard, dense 
b i o t i t e  Xls in basa l t  
Sani dine phenocrysts (?) 
No react ion w/HCl  
a p a t i t e  a s  (?) 
Hinor chartruse fragments - poss. sluff 
looks t o  m e  l i k e  a healthy basalt .  
Minor l i g h t  green secondary material  



.. 
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x Description - In t e rva l  

u75 - 1465 SO Volcanics - basa l t  - f resh  black & e a y  . 
-1. - - u U, 

- - -  -- -- - - - -  - 

so green 

f a i r l y  hard n t u f f  
Polygorskite? 

Minor chartruse a l t e r a t i o n  product 
minor iron s ta in ing  - could be s l u f f  
maybe some a p a t i t e  Xls? 
opal fragments 
a l te red  material w / l i n e a r  b i o t i t e  Xls  - 
looks almost like gneiss a l te red  t u f f ( ? )  
look a t  in t h e  o f f i c e  

1405 - 1438 Very similar t o  last  i n t end  
60 f r e sh  black basa l t  
10 minor tuffaceous material 

minor clay material r e a c t s w / H C l  
30 abundant green a l t e r a t ion  tu f f ( ? )  

chalcedony 
Interval is very a l t e red  
Is it possible t o  have opal & chalcedony 
forming together 
If 80 - then opal present - i f  not I don't know? 

1438 - 1469 ' 50 Black basa l t  - minor green a l t e r a t i o n  
5 opal chips - concoidal f rac ture  - translucent 

basa l t  - dense s l i g h t l y  n i n e  - opal 
attached t o  basa l t  i n  some cases 

minor other opaque white fragments - possibly chalcedony 
minor react ion w/ECl - but cannot determine w h a t  - 
possibly some react ion with the mud 
basa l t  very s l i g h t l y  Fe stained red - but only minor 
a few fragments a r e  translucent w/opaque bandings of 
orange & mustard color 
some amygdules present 
fragments are f a i r l y  equal 
in s i te  except f o r  -ground mass 
which.is sand s i ze  
no t u f f  apparent 

45 andesite - generally weathered 

1469 - 1501 100 Volcanics-1 black basa l t  t o  gray andesite with some 
weathering & Fe staining 
I can hear some react ion with H C l  but I can't see it - 
could be mud addi t ive 
minor green a l t e r a t i o n  basa l t  
material is dense c rys t a l l i ne  
minor w h i t e  chalcedony o r  opal 
basalt has same anygdules 
b i o t i t e  
fragment s i z e  is overall small wlabundant ground mass. 
Sanidlne phenocrysts(?) 
Sillceouar deposi ts  on basa l t  -white & green 

3.501 - 1531 100 Volcanics - basa l t  - black, dense c rys ta l l ine ,  
Fe s ta in ing  present 
some of t he  basa l t  is riddled with opal 
b io t ire 
very similar t o  last interval but  fragment s i ze  la rger  
no react ion w/HCl 
banded i ron  s ta in ing  on some of the  ves i c l e  f i l l i n g s  



In te rva l  x Description 

3.531 - 1560 100 Volcanics - basa l t  - similar t o  las t  in t e rva l  
Ppinar react ion w/HC1 - due t o  mud again. 
vesicles are f i l l e d  with opal 
ailiceow coating of some fragments 
eaaidina phenocrysts 
aimilar t o  last in t e rva l  
rome of the Fe s ta ined material alntost looks sedimentary 
i n  or ig in  but appears t o  be volcanic a l so  

U60  - 1590 100 Volcanic8 - black, dense 
bocriodal quartz 
hard dense crystalline, minor Fe stains 
silica f i l l i n g  fractures 
s W a r  t o  last internal same comment 

Loat interval due to  burning of derr icks  hand 

I think the 

' 

1590 - 1610 

1610 - 1625 95 Volcanics - black basa l t  & red i ron  stained basal t .  
Fragment size very much reduced from last described 
interval - a l l  pound mass material 
sarridine phenocrysts 
s i l i ceous  material on 6, i n  basa l t  fragments 
abundant white s i l iceous  material fragments - some 
tinged green mostly quartz and chalcedony 
mica 
Siliceous material more abundant than in previous 
intervals 
Iron staining a l so  more prevalent 
Reaction w/HCl 

5 

1625 - 1659 95 Volcanics - black, dense; a l so  red, i ron  stained basa l t  
Also andesi te  w/black amygdules 

Sanidine phenocrys ts 
react ion w/HC1 - (but from mud?) 
basa l t  somewhat ves ic les  . f i l l e d  - w h i t e  
s i l i ceous  material - chalcedony(?) and quartz 
b i o t i t e  Xls (?) 
fragment size is overall-ground mass s ize  
raacts w/HCl - cal iche 

W g a r ( ? )  
Abundant ground mass - 

5 

1659 - 1688 90 Black, dense, crystalline basal t ,  some i ron  s ta in ing  

fragment s ize  la rger  than last  in t e rva l  
silica f i l l i n g  fractures & ves ic les  
b io t ige  
somewhat chewed up sanidine phenocrysts (?) 

5 reacts w/HC1 - cal iche 
5 Opal o r  chalcedony 

T r  Pyrite vith (koa  stahing or limonite) (minor) 

1688 - 1718 100 Basalt, fresh,  black, dense, Xlline 
V e r y  minor i ron  s ta in ing  
fragments are very small sand s ize  or b ig  & chunky 
Sand f r ac t ion  > chunk f r ac t ion  
Some green a l t e r a t ion  material 
some vesicles wlf i l l ings ;  s i l i ceous  
very minor react ion w/HC1 
This is the  in te rva l  during t r ipping C I think this 
may effect the sample. 
V e r v  similar t o  1625-1659 



Interval 

1718 - 1748 95 

5 . 

1748 - 1778 95 

5 

1779 - 1809 

1809 - 1842 

1845 - 1877 
95 

5 

1877 - 1909 95 

5 

1909 - 1939 95 

5 

1939 - 1969 90 

10 

Description 

B a k t  - - f resh  black 0 i ron stained red 
iron stained material appears t o  be more vesicular than 
the black s t u f f  green (pale) p a r t i a l l y  translucent f i l l i n g  
nome vesicles 
fragment size more evenly dis t r ibuted than last internal 
Caliche - react ion v i t h  HC1 
most of the  weathered basa l t  is spot ty  weathered, but 
there are fragments (few) that are t o t a l l y  red /t". 7' c c' , e  

it., ; ,.c d 

6 7A.o ,$ 
d\ &'d,C,i f &  ( wte h ?/C 

NJI !*?0 , . 
r e r e +  de&: r P  &/ A&;$-; 
Hc I 

L t i . L '  
, ' , .re 

Cx 
silica material f i l l i n g  f rac tures  

Basalt, dark grey -c black, dense xlline 
minor i ron  staining 
Some are vesicular 
black f i l l i n g s  as noted in previous internal 
Caliche - reacts w/HCl 
Very similar t o  last internal 

bJLtye & , ~ 

- I  

3 ,siSj 

Same as last internal but not as much 
Fe s ta ining 

Similar t o  previous three intervals except 
does not have react ion w / X l  
more finer material 
minor green a l t e r a t i o n  material 
glass f i l l i n g  vesicles 
fragments of clear quartz - wlconcoidal f rac ture  
Roger thinks the basa l t  is andesi t ic?  
Volcanica - hydrothermal, oxidation 
fragments are very vesicular  
abundant secondary s i l iceous  material 

Similar t o  the  last several intervals 
Oxidized b a s a l t i c  - andesites? w/vesiclee 
botriodal opal  o r  chalcedony abundant 
abundant glass (1)  
Calcite - reacts w/HC1 
vein f i l l i n g  - chalcedony abundant 

Siznilar t o  last in t e rva l s  - oxidized & fresh,  dense, 
vesicular;  xlline (basa l t ic  - andesite?) 
except t h a t  the fragment size ia somewhat increased + layer  
Calcite 
materia2 is extremely xlline 

Basaltic - andesite? - dense, xlline, not as heavily 
oxidized as previous intervals 
not as much f r ac tu re  f i l l i n g  material 
not as much vesicular izat ion 
calcite X about the  same 
small X of brecciated material 
In the  next in te rva l ,  c i rcu la t ion  was l o s t .  

Basalt - f resh  w/glass vesicles in which 
p a r t i a l  Xlization has occurred 
reacts w/HCl 
abundant chalcedony or opal 
minor realgar ( 1 )  
p y r i t e  
c a l c i t e  



x 
7 

Internal 

1939 - 1969 
(continued) 

2000 85 
10 
5 

2175 - 2180 99 
1 

Description 

l o s t  c i rcu la t ion  - did not let. cut t ings run over 
Shaker so next sample w a s  taken by hand using a 
collander held under mud-out pipe.  

Fresh black basa l t  
react ion w/HCl c a l c i t e  
abundant s i l iceous  material - chalcedony o r  opal 
Q embedded in abundant py r i t e  - attached t o  quartz 
material minor green a l t e r a t i o n  of some 
eof t  material'- does not  react w / H a  
abundant sand s i z e  material 
mndstoue type material - CaC03 cement 

Circulation was l o s t  @ 1969'. 
bypassed. 
sieve due again t o  l o s t  c i rcu la t ion  zone - shakers were 
by passed u n t i l  2179. 
of volcanics from 1969 t o  2175. 

Shaker was therefore  
A aample was col lected @ 2000' by using a 

See char t  f o r  penetration rates 

Clay - bentonite? so f t ,  creamy l i g h t  beige color. 
Small volcanic chips contained within. 
V e r y  minor react ion v i t h  HC1 
lw permeability - high porosity 
clay is stickp & globby 
clay was probably formed from the decomposition of 
volcanic ash and looks.as  t o  be composed largely of 
montmorillonite hae'capacity t o  absorb water and therefore 
swell . 
Most of the  contained material is sand s i z e  and rounded but 
some angular chips are present 
In this interval, the penetration rate dropped exceedingly 
t o  W7'/hr.  



In te rva l  - x Description 

2180 - 2215 25 Light creamy clay 
75 Volcanic chips - basa l t i c  h e s i t e  both 

f resh  6 oxidized 
minor green a l t e ra t ion  material, a l so  
whlte 6 off-white eas i ly  broken with pointer  
l i g h t  a l t e r a t i o n  material may be decomposing 
i n t o  bentonite 
most of the fragments are l a rge  angular chips 
but some 18 considerable ground mass sand s i z e  
a few minor chips of orpiment-realgar? 
l i t t l e  o r  130 react ion with H C l  
c lay is a creamer white than last interval - 
m e t  of the volcanic chips are fresh,  black & dense 

22U - 2244 50 
50 

2244 - 2274 20 
40 

30 
. 10 

2274 - 2305 90 
10 

Off-white-grey, creamy clay, very s o f t  
Containing volcanic chips. 
two lntemals 
-or reaction w/HC1 
There are a few clumps of clay tha t  are a b i t  harder 
but still very eas i ly  mashed up 
Both clear white 6 opaque white fragments 
enclosed within the clay 
The volcanic chips - probably (basaltic-andesite?) 
o r  basa l t  - appear angular, dark black & dense. 
Difficult t o  see them because of c lay background. 
The fragments are not  w e l l  sorted but chips & ground mass 
again, as in previous in te rva ls ,  there appears t o  be 
some realgar  - (orange) fragments. 
Also, l o s t  c i rcu la t ion  material caught up in clay. 
Could not separate through washing. 

Very similar t o  last 

. 
Clay - creamy off-white t o  grey (from mud) 
Volcanic chips - basa l t  - dark black, dense 
react ion w/HCl 
Tuffaceous material 
Alterat ion products - both s i l iceous  & possibly cal iche 
fragment s ize  is overa l l  very l a rge  chips 
there  i s  gome ground mas8 which is sand s i ze  
volcanic fragments - some have undergone minor oxidation 
It appears that we have l e f t  the clay zone & entered a 
tuffaceous interpal 
We encountered two d r i l l i n g  breaks in t h i s  interval. 
Some of the alteration material is so f t ,  
some brit t le,  6 some hard 
Chips of chalcedony o r  opal 

Bentonite - grey clay - 
Volcanic chips - few large but mostly sand s i z e  material 
caught up in clay matrix 
react ion w/HCl 
D i f f i c u l t  t o  study volcanics because of clay 
Drilling rate decreased s igni f icant ly  in t h i s  in te rva l  

2305 - 2335 75 Creamy yellow white c lay stained grey from mud 
5 Big volcanic chips - black dense subangular t o  rounded 

20 Silty-sand volcanic m a t e r i a l  
minor reactionw/HCl but could be due t o  s lu f f  

2337 - 2366 20 Black basal t?  I 

80 Si l t s tone  t o  claystone 
White t o  gray in color with some green which generally 
grades i n t o  gray 
some fragments appear t o  be breccias of the  white 
and green claystones 
Minor brown claystone fragments range from f i n e  sand 
size to  angular pebble size. 
White claystone could be a t u f f ?  
Minor py r i t e  



x - In te rna l  

2366 - 2400 

Description 

10 
30 
50 
5 
5 

Black basalt? 
White t o  gray with some b r m  claystone and s i l t s t o n e  
Reddish broun andesite? With occasional ves ic les  
Apple e e e n  t o  black massive material 
Cream white clay 

2400 - 2431 Same 88 2366 - 2400 
White t o  gray claystone and s i l t s t o n e  
Reddish brown andesite? 
Some graips have secondary coatings of the  
green material 

5 
95 

2431 - 2461 45 
45 

Reddish brown andesite? 
Dark gray to black andesite? 
texturally t he  reddish f r ac t ion  appears t o  be . 
a weathered version of this. 
Both show extensive secondary coatings of w h i t e  
(and green?) quartz. 

5 

3 
2 

milky quartz 
brown s i l t s t o n e  probably s luf  f 
mud had d i s t inc t ive  reddish color 

2476 - 2491 

2491 - 2510 

2510 - 2540 

Same x Same l i tho logies  as 2431 - 2461 

Minor laminated silica (but s l i g h t  react ion toHC1) 
did - not have reddish brown color. 

same x Same l i tho logies  as 2431 - 2461 
s l i g h t l y  higher percentage of s i l t s t o n e  
also another minor banded sediments. 

so Light t o  dark grey andesite with apple green 
secondarily f i l l e d v e s i c l e s  
Black basa l t  with secondarily f i l l e d  f rac tures  
Metallfc gray volcanic (possibly fntnts ive)  
Quartz angular grains 
Minor banded s i l i c a ( ? )  
Breccia fragments of first type 
Minor ,claystone 
a l l  fragment s i z e s  coarse sand o r  less 

i 

15 
20 
5 

10  

2540 - 2555 50 
15 
15 

Black basalt w h d  f i l l e d  f rac tures  
dark brown basal t?  w i thves i c l e s  
l i g h t  gray t o  dark gray andesite with apple green 
2nd f i l l e d v e s i c l e s  
Quartz some well rounded - apparently casts of 
ves ic les  
Metallic gray volcanic o r  in t rus ive  
a l l  fragments are angular and coarse sand sized o r  less 

5 

15 

2555 - 2586 . 

2587 - 2619 

95 
5 

Metallic gray volcanic or intrusive 
Quartz 
Same sizes as above 

70 
25 

Metallic gray volcanic 
l i g h t  gray t o  dark gray andesi te  with apple green 
Zndaryveaicle i n f i l l i n g s .  
Anhedral quartz 
fragment s i z e  very coarse sand and smaller 

5 

2619 - 2651 55 
40 
5 

Same 

Same l i tho logies  as above 

2651 - 2682 Same l i tho logies  as 2587 - 2619 
the  possible intrusive is looking more coarse grained 
in this sample. Onegranule sized piece of quartz is 
in t h i s  sample. 



In te rva l  

2682 - 2705 

x 
Same 

- 

2705 - 2713 10 
35 

13 
25 

5 
5 
5 

2713 - 2746 75 

20 
5 

2746 - 2775 

2775 - 2791 

2791 - 2806 

2806 - 2840 

2840 - ‘2855 

2855 - 2870 

2870 - 2900 

2900 - 2931 

Same 

Same 

Same 

7s 

20 

5 

Same 

Description 

Same l i tho logies  as 2587 - 2619 
1 fragment of a quartz rnrenite present. 
It has a CaC03 cement (may be s luff)  
dlso several l a rge  quartz fragments 

Black basa l t  
Dark green coarse grained volcanic 
some grains showing secondary quartz vein f i l l i n g s .  
Coatings and ves i c l e  f i l l i n g s  of dark green material 
(polygorskite?) 
Bedweatheredversion of above 
Gray massive Po0 f i s s i a l  claystone? very hard. no react ion 
t o  HC1 
red-brown and tan s i l t s t o n e  
Auhedral quartz 
Calcite? clear but s l i g h t  react ion t o  H C l  

Green-gray volcanic (andesite?) fewvesicles  usually f i l l e d  
with dark green in f i l l ing  and occasionally banded quartz. 
Also secondary f rac ture  f i l l i n g s  on same grains. 
X t a l  s i z e  ia almost visible a t  10 power in the volcanic 
Similar looking volcanic but brown in color 
Brown s i l t s t o n e  
Miaor anhedral quartz 

Same l i tho logies  as above 
except milky quartz and chalcedony are much more 
abundant 5% and up t o  s m a l l  pebble in s i z e  all angular. 

Same l i tho logies  as 2746 - 2775 

Same l i tho logies  as 2746 - 2775 with minor amounts of 
s o f t  gray s i l t s t o n e  with black s t r inge r s  

S- BS 2791 - 2806 
with minor very f i n e  grained sandstone cemented with 
dark green material. Also minor crystal tuf f  possible s l u f f .  

Missing 

Green-gray andesi te  with fewvesicles  - usually 
f i l l e d  with dark green mateTial which also 
coats  some grains. Xtas s i z e  a lmostv is ib le  a t  10 power 
Similas looking in texture gray andesite 
with smaller xtal  s i z e  
Quartz and chalcedony from f rac ture  f i l l i n g s  
minor s o f t  gray s i l t s t o n e  with black e t r ingers  

Same! l i tho logies  
with green-gray having quartz as f rac ture  
f i l l i n g s  on some grains 

SWITCHED TO FOAM DRILLING 

Grain s i z e  fine sand t o  silt - w e l l  sorted 
20 Gray t o  tan claystone 

breaks under the  probe no react ion toHC1 
25 Pale greentransluscentmassive material t h a t  also breaks 

under the probe 
25 Green-gray-andesite described above 

gray andesi te  described above clear 
Minor c a l c i t e  

5 

5 Transparent white tuff? 
10 Quartz h chalcedony 
10 Reddish b r a m  transluscent d C % t d  S l igh t  react ion to  HC1 

50% of the  sample is angular; 40% is  sub-angular t o  sub- 
rounded on a gzoss scale but angular on a fine scale 
10% rounded 



Interval x - 
2931 - 2941 60 

10 
5 
3.5 
10 

Descrip tion 

Black to gray-peen basalts and andesites 
Gray claystone 
Quartz and chalcedony 
White tuff? or claystone, s o f t  
Siltstone dark gray to cream 

Stuck in hole 11/2/76. 
from s l u f f  above fish (see next page) 
It  appears that these last two samples 
may be more representative of the s l u f f  than 
of vhat was drilled into. 

I 



170 PPPCL 
x 1.65 NACA 

x - Interval 

2420 - 2550 1 0  
45 
20 
20 
5 

2562 - 2572 

2590 - 2620 

2742 - 2778 

2810 - 2841 

ROSS1 21-19 

Clean Out Run t o  Fish a t  2851 Feet 

Description 

White tuff 
Brown s i l t s t o n e  & claystone/some 'w/uhedral calcitic xflc in it  . 
Gray s i l t s t o n e  & claystone 
Cream colored s i l t s t o n e  i claystones 
Calcite w/moderate general react iqn t o  HC1 among other grains 
Minor volcanics evidemt s m a l l  pebble s i z e  and smaller 
60% angular, 35% sub-angular 5% -rounded 

Similar t o  above in l i thology except 
volcanics are present t o  about15X of the sample 
Similar rounding also small pebble s ize  and smaller 
mostly granule size and smaller 

Similar t o  2562 - 2572 volcanics still about 15% 
of the sample 
very coarse sand and smaller 

Sirni l= t o  2562 - 2572 
small pebble size and smaller 

Similar t o  2562 - 2572 
granule s i z e  and smaller 

Second clean out run after pulling up i n t o  the shoe and 
running in again. 
very f i n e  grained sandstone and basalt and andesite 
Size ranges from coarse pebble and f iner .  
The pebble s i zes  are dominately sub rounded with a 
few angular frags.  
on top of the f i s h  after it had been cleaned out by 
the previous clean out nm there  must be a zone above 
3851 that is sluff ing.  

Same as 2420 - 2550 above with some 

Since this material "sluffed" in 

This material is generally similar t o  the  sedimentary 
zone a t  2337 - 2366 with the exception of having l i t t l e  
of the  greenish claystone present in the 2337 - 2366 zone. 
The grains in the  "sluff" material are much be t t e r  rounded 
than those of the 2337 - 2366 zone. 

The sluff could very w e l l  have come from tha t  zone, o r  
it might have come from the l o s t  c i rcu la t ion  zone 
under the shoe. 



.. 

ROSSI 21-19 
LITHOLOGIES 

% - Interval 

2942 

2942 to 2957 

70% 
3% 

1 0% 
10% 
5% 
2% 

\ 

2957 to 2988 20% 

10% 
60% 
7% 
3% 

Des cr I pt i on 

Hud out 113.F; Started drilling after fishing - mostly cement 
123'F out; 100' mud in; 
9' 6omrn = 216 ft/hr =22ft/hr rSmin Ihr 
Volcanics - basaltic andesite (7)  
White tuff? or Claystone; sof t  
Siltstone - grey to cream color 
C 1 ays tone 
Quartz 8 Chalcedony 
Calcite (reaction WIHCJ) 

Volcanics are dark grey, dense, w/some amygdule fillings of 

Siltstone g claystone are moderately rounded again - somewhat 
Quartz or chalcedony fragments run from large sand size to 

There Is an honest trace of  metal filings, this interval i s  not 
sluff - drill ing 22ft/hr w/40 weight e 40 RPM. 
30 ft. up from Kelly dawn 2957 t30' - 2927 + 3-1/4' 
Hud m i g h t  - 66.5 V=60 
e this pt. trip made to change bit from mill tooth to 
button type 
Also present i s  some cement. 
Siltstone - grey 6 Cream colored white 6 greenish - Some soft 

Tuff 
Basaltic andesite 
Opal, quartz and/or chalcedony 
Caliche or calcite 
Volcanics have some amygdulation - fillings possibly of opal; 

Fragments of silicious material are angular w/concoidal fractures 

S i  1 tstone (claystone?) varies from angular fragments to moderately 

slltca. Angular - size is somewhat evenly distributed. Very 
minor small fraction - mostly small pebble s i t e .  

of an even size distrlbution. 

small pebble size. 

Survey taken 

possibly cement not a strong reaction with HCI  though 

angular chips; size ranges from lg sand size to small pebble 
size. 

some opal - some transparent 

we1 1 rounded 
Some are creamy orange color which I believe to be claystone 
there Is some of the siltstone which i s  green in color 

Also present i s  some turquoise green material (It is minor) - 
fine grained - moderately rounded this same green color i s  
staining some of the amygdule material - possible small 
round pees are out of this. 

Small sized fraction i s  minor compared to the overall sample site 
Abundant iron filings possibly due to yesterdays milling 



. .- __-._ - _.. -. .. . ... . ..- . . .  

ROSS1 21-19 
L ITHOLOG I ES (Cont Id) 

% - I n te rva 1 

2957 to 2988 
(Cont Id) 

2988 to 3018 10% 
80% 
5% 

3% 

2% 

3018 to 3052 46% 
46% 
5% 
3% 

3052 to 3080 97% 

3% 

Descr i pt I on 

A green stain is also present on some of the volcanics 
Hinor amounts of very pd- (Fe stained) volcanics or could 

be very red andesites 

Volcanics - basal t I c andes i te - amygdules - red 
Tuff - some of which i s  very soft 
Siltstone greyish green - soft - moderately rounded 
Note: It is posslble that the siltstone i s  tuffaceous 
material. There i s  a difference In that the tuff is 
angular fragments S what I am calling siltstone Is somewhat 
rounded. Some of the siltstone is angular. Whether silt- 
stone or tuff - I believe they are very closely related. 

transparent; some opaque 

- 

Quartz, clacedony and/or opal - concoidal fracture - some 

Again - green alteration material present. The whole interval 
appears to be a water-laid tuff except for minor content of 
andesite -[(red) - angular, hard] 6 basalt most of the 
tuffaceous material is soft 6 can easily be broken 
The basalt present i s  dense 8 black 
Caliche or calcite - reacts w/HCI 
The amount of silt 6 sand size material has increased in this 

The tuffaceous material has silicious material filling voids 
i n terva 1 

Tuffaceous material similar to the above interval 
Volcanics - basaltic andesite - black 8 minor red 
Quartz or chalcedony - concoidal fracture 
Caliche 6 calcite 
The volcanics are dark-grey, hard, dense 
Present are minor amounts of red andesite again, as in the 
, last interval. Their is the siltstone like material but 
it is probably tuff. It i s  a size of fragments runs from 
sandsize to small pebbles. Most of the fragments are angular, 
except for the minor amount of siltstone looking material which 
i s  moderately we1 1 rounded. (also, it is soft). 

The green tuffaceous material is also present in this interval. 
I believe that most of the material that reacts w/HCI i s  caliche - 
It is soft, off-white 6 brittle. I think that this interval 
correlates well w/Ginn 3250 - 3300. 
Volcanics - Basalt mostly med-dark grey but some light colored 

fragments - hard, somewhat granular. Contains phenocrysts but 
I can't tell what they are using a binocular scope. 

Mlnor reaction w/HCI but it is probably from the mud. 
Minor silica vernlng 
Quartz and/or chalcedony conchoidal fracture trace of tuffaceous 

Minor amount of red andesite (?) 
Posstbly some sulfides (7) 
Fragment size ranged from sand size to small pebble size fragments 

materia 1 

angular. 



ROSS! 21-19 
L ITHOLOG 1 ES (Cont Id) 

% - I nterva 1 

3080 to 3114 100% 

2% 

3114 to 3143 
93% 

5% 
2% 

3143 to 3174 50% 

45% 

1% 

2% 

1 -2% 

Descript ion 

Volcanics - basalts (P) 
sllght tinge of green on some 
Sulfides present In bands 
Some of the fragments can be poked Into by applying pressure - 
posslble that they are altered 
Quartz and/or chal cedony 
Cal icha and/or ealci te - reacts w/HCI 
Hinor amounts of red andesite(?) 
Fragment size ranges from silt size to small pebble size - 
fragments are angular 

k d  to dark grey - somewhat granular - 

lag time 

.1215 X 3114 = 378.35 bbl 

400 a1 min -* = 9.52 bbl/min 

There i s  a dark coating on some of  the volcanic fragments - I'm 
not sure what it is - Very black though 
Minor amounts of quartz and/or chalcedony 

Very similar to last interval 
Volcanics - dark grey, sometimes green tinge, red tinge 

somewhat granular 
Angular fragments - some very dense 
Tuff - off white 6 green - soft 
Cal iche - reacts w/HCI 
Trace of quartz and/or chalcedony - the materia1 has concoldal 
f racture 6 transparent trace of red andes 1 te 
minor si1 ica veining 
1 think I saw some sulfide material but when I went back to 
study it, I couldn't find it 
fragment size the same as the last interval 

Tuffaceous material - light in color - cream white to green - 
somewhat granular, a little bit soft (can stick w/pokcr) 
Volcanlcs basaltic andesite range from moderately dense to 
crystalline, med grey to dark grey - slight tinge of  red & green 
minor magnetite 
Pyrl te or other sulfide 
green alteration product filling voids In tuff 
ealcaceous - reaction w/HCI 
Basalt is samewhat weathered - minor amounts of red andesite 
Ca 1 1 che and/or ea 1 c I te 
overall fragment sire is that of small pebble size 
Minor silica material - quartz and/or chalcedony 



I n terva 1 

3174 to 3206 

3206 to 3234 

3234 to 3264 

3264 to -3294 

% 

49% 

49% 
1% 
1% 

- 

60% 

35% 

5% 

Hi nor 

67% 

15% 

15% 
3% 

40% 
2% 

45% 

ROW 21-19 
LITHOLOGIES (Cont'd) 

Description 

Volcanics - basalts - hard, dense, but some are somewhat 
crystalline - Bight to dark grey 6 reddish some visible.laths 
of feldspar 
Tuff - somewhat hard - green tinge 
Quartz or chalcedony - transparent - concoidal fracture 
Caliche and/or calcite - reacts w/HCI fragment size ranges 
from silt to sand size to that of small pebble size - 
fragments are angular - more sand size material than in 
previous Interval 

Tuff - greenish In color - granular texture - hard but a 
hole can be somewhat drilled into It w/poker. Angular fragments 
Pyrite(?) Sulfide on soma of the tuffaceous material 
Volcanics - dark (basaltic andesite?) dense; angular fragments 
minor amounts of red andesite 
Volcanics - some have reddish color 6 are sort of granular 
Pyrite w/quartl: - sulfide content highest so far of any interval 
Abundant caliche material - sample has strong reaction w/HCI - 
ea 1 careous 
Also present in that green alteration material - part o f  the 
tuff lithology 
Quartz - opaque fragments - minor amounts transparent flat sheet- 
like fragments of calcite 
abundant sand-size mterlal 
I am havlng a difficult time decidlng whether or not this material 
is a tuff or some other volcanic. It is not as hard as volcanics 
previously encountered. 
What I am distlnguishlng between tuffs 6 the volcanics i s  the 
color - what I am calling tuffs are green 6 the volcanics are 
dark grey most of the sulfide material is attached to fragments 

Color 6 texture reflect tuffs 

Tuff - light colored - green tinge - looks like a siltstone 
w/sulffdes; angular fragments 
Volcanics - basaltic(?) dark grey dense; some i s  reddish brown. 
Sulfides on basalt also overall sample reaction w/HCI due to 
large amount of fine size material 
Abundant - cal iehelcalcite 
Quartz and/or chalcedony both opaque 6 transparent 
flesh colored tuffaceous material also present i n  minor amounts 

Tuff - same as last Interval 
Minor amounts of clay material 
Volcanics - dark grey, reddish color - hard, dense angular 
fragments - some i s  kind of brownish some is also kind of 
crystal 1 ine 
The tuffaceous material i s  more rounded than the volcanics but 
on the whole it is angular again - abundant fine sized materia 
good amount of sulflde material - (Pyrite?) 



ROSS1 21-19 
LlTHOLOGlES (Cont Id) 

% - I nterva 1 

3264 to 3294 
(Cont Id) 

3% ' 

5-1 0% 

3294 to 3324 30% 
60% 

4% 
5% 
1% 

a c  3324 to 3362 id  

i f :  T. 

3362 to 3392 100% 

Descriptlon 

Sample reacts strongly w/HCI - again probably do to the large 
amount of small sized material 
Quartz and/or chalcedony 
Abundant call che 
Hinor amounts of brown claystone like material could be part 
of the tuff formation 
Volcanics have minor veining of silicious material; also some 
sulfide veining 

Volcanics 1 ight/med to dark grey; angular fragments 
Tuff - soft - breaks apart under pressure - greenish, brownish, 
reddish I n  color 
clay llke material - siltstone like fragments, might both be 
tuffaceous mater i a 1 
Quartz - opaque 6 transparent; concoidal fracture 
Caliche and calcite; again calcite I n  flat plates 
Sulfides; sulfide i realgar - associated together overall 
fragment size i s  small compared to previous intervals 
sire does range up to small pebble sire 
This interval appears to be mostly tuffaceous material mixed 
with clay i minor volcanics 
tVolcanlcs - (Basaltic ? andesite) w/vesicles filled w/siliclous 
material and altered green-blue stuff. 
dark grey - somewhat granular. 
Tuffaceous material - crumbles easily under pressure 

Volcanics are red 6 

- -  quartz and/or chalcedony 

Real orange material that looks like realgar 
I believe the volcanics m weathered phenocrysts of feldspar 
(sands tone?) 
Sample has strong overall reaction w/HCI probably due to large 

r\ ire 

fraction of sand/silt size material 
Dark grey vo1canIcs are dense but somewhat granular 
Caliche abundant 
Abundant blue-green alteration material - as said before - c 
associated w/red volcanics, I believe it was a vesicle o f  
s i 1  icious material that has been altered 
This green material (same color, texture etc.) i s  also found 
associated w/tuffaceous material 

ose 1 y 

Volcanics - med to bark grey, hard 6 dense - moderately granu 
fragments are angular 
quartdchal cedony 
magnet I te 
Some red volcanic material similar to last interval but minor 
this 301. 
minor claystone - flesh colored 
minor sul f ides 
sand/silt fragment sire much less abundant in this interval 

ar 

is 
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ROSS1 21-19 
LITHOLOGIES (Cont'd) 

% - Interval 

3362 to 3392 
(Cont ' d) 

3392 to 3423 95% 

4% 

1% 

Tr. 

3423 to 3455 100% 

2.3% 

Tr. 

Tr. 

3455 to 3485 60% 
27% 

10% 
1% 

Tr. 

2% 

Descr i pt ion 

Sample reacts w/HCI but could be mud because caliche Is minor 
green alteration product present but minor 
but again associated w/red wlcanics t can be seen being 
altered from sflicious material . 
Hinor quartz veining in volcanics 
Tuffaceous material appears to be absent 
'Fragment si te  ranges from rIlt/sand size to small pebble size 

Volcanics - light to dark grey d brown - hard and moderately 
granular; angular fragments - some i s  tinged green 
Quartz or chalcedony veining 
fragments of quartz and/or chalcedony ) 

concoidal fracture 
Sample has minor reaction w/HCI 
Volcanics similar to last interval but red 
volcanlc material i s  very minor 
SulfSdes - pyrite associated w/volcanics 8 quartz sand-sire 
fraction minor - mostly small pebble size chips 
Very minor green tuffaceous material - Note: drill Ing break 
3414 9'17 min - 77 ft/hr lg time = 44 m r  

Abundant 

Volcanic$ - dark grey, dense, fragments angular and > 2X's  as 
big as previous interval 
Some fragments are granular 
very few vesicles (amygdules) but *en present are large; 
wl/2 size of fragment - filling 
quartz and/or chalcedony 
trace of tuffaceous material - looks like claystone fragments 
of quartr/chalcedony are minor light brawn - welded - silica 
fill ing fractures minor amounts of green (tuffaceous?) a1 tera- 
tion material trace of realgar(?) - could be just oxidized 
sulfide material 
sulfide - pyrite - minor 
drilling 7'/lO min = 42'/hr. lag 44 min 
sample has minor reaction w/HCI - could be mud. 
fraction trace caiichdand or calcite 

Hinor sand-size 

Volcanics - similar to last interval 
Tuffaceous material - green - some I s  eastly broken w/paket - 
other Is more durable but can be jabbed at - possible water laid 
Clay - grey 8 brown in color - color could be stained by mud 
Cal Iche/calci te - reacts w/HCI 
Sulfides - pyrite - some oxidation (Fe staining) associated with i t .  
Grey siltstone - possibly associated w/tuff ' 

some tuffaceous material i s  well rounded other i s  angular: 
Green a1 terat ion material as associated in previous intervals 
w/tuffs i s  also present In small amounts. I think th is  i s  the 
interval that the drilling break occurred in (considering l g  time) 
Even though the amount of clay seems somewhat minor, i t  could be 
that It broke down under the temp. and the mud also present 
quartt/chalcedony associated w/volcani cs 
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I nterva 1 

3485 t o  3515 

45% 

40% 

5% 

2% 
5% 
3% 

ROSS1 21-19 
LITHOLOGIES (Cont ‘d) 

Descript ion 

3515 t o  3545 

80% 
5% 

4% 
10% 

Tr. 
1% 

3545 t o  3575 
100% 

Should be noted - f i r s t  that  we got stuck @ 3488. 
for-10 hrs. Consequently, in te rva l  could contain s l u f f  etc. 
Volcanics - greenish grey to  dark grey - sane w/amygdules. 
Angular fragments; dense t o  somewhat granular s ize ranges from 
sand s ize + small pebble s ize (Basalt ic Andesite) some volcanics 
tinged red 
Tuf f  - l i g h t  cream color  t o  l i g h t  green - granular can be 
fractured w/probe. Some i s  welded t u f f  composed o f  small angular 
fragments 
Abundant green a l te ra t i on  product - opaque - can be penetrated 
w i t h  probe. 
Sulf ides abundant - p y r i t e  - associated w/volcanics. 
Quartz and/or chalcedony - concoidal f racture 
Cal iche - react ion w/HCI 
Samplc’has strong reaction w/HCI 
minor quartz veining i n  volcanics 
large fragments o f  c lay stone - pale orangy - f lesh  co lor  - 
easi l y  broken apart w/probe 
Orange - a l te ra t i on  material on su l f ides - l i inonite(?) 
fragment s i r e  o f  sample has wide d i s t r i bu t i on  - 
small sand s i z e / s i l t - +  small pebble sire - a l l  materials range 

Fishing 

Very s imi la r  t o  l a s t  in terva l  minus the abundant 
tuffaceous material, c lay 
Volcanics - Basalt - green tinge; l i g h t  -+ dark grey c rys ta l l i ne  
Abundant green a l te ra t i on  product associated with i t  
Quartz and/or chalcedony - stained green 
Cal tche 
Minor t u f f  fragments - mostly t inged green 
breaks eas i l y  under pressure o f  probe 
Chert(?) dense black - minor 
Minor, su l f ides - most o f  which have been oxidized 
sample has strong reaction w/HCl - fragment s ize  varies from 
sand s ize t o  t i n y  pebble size 

Very s imi la r  t o  l a s t  in terva l  
Volcanics - Basalt(?) - green, grey, dense t o  crysta l  1 ine, 
no v i s i b l e  phenocrysts; fragment s ize  i s  more evenly d is t r ibuted 
than previously but abundant sand-size fraction 
sul f ides - p y r i t e  - associated w/volcanics 
quartz and/or chalcedony - Quartz veining 
Chal i che 
Sample has strong react ion w/HCI 
Oxidation o f  some o f  the su l f ides has occurred 
trace o f  t u f f  6 clay 
magnet i t e  



% - 1 nterva 1 

3575 to 3593 75% 
5% 
15% 

3% 
2% 

3593 to 3623 90% 

10% 

Tr. 

3623 to 3643 
95% 

5% 

Tr. 

3643 to 3683 50% 

50% 
Tr. 
Tr. 

ROSS1 21-19 
L I l l i O L O G  I ES (Cont Id) 

Oescript ion 

Volcanics - Basaltic - andesite - reddish brawn, grey to dark 
grey, vesicular; amygdules; sunewhat xlline - angular fragments 
Abundant green alteration material as described in 
Tuffaceous material - fractures under probe - granular - 
claystone (assoclated w/tuff) 
Sulftdes - pyrite - high amount 
Caliche 
Volcanics color is about 50% greenish grey 6 50% reddish. 
Red volcanics appear to have more amygdules - quartz/chalcedony 
f 1 1  1 ing but grey basalt do have amygdul es a1 so fragment s Ize 
ranges from sand-size to small pebble size. 

Tuffaceous material - welded; green in color fractures under 
probe; angular fragments to poorly rounded - minor amounts of 
clay associated with it. 
silt/sand-size to small pebble size (good size chunks). 
Volcanics - similar to last interval - sulfides associated w/ 
vol can i cs 
magnet I te(?) 
minor quartz veining in volcanics 
Caliche 
Sample reacts we1 1 w/HCI 

Drilling 16 ft/hr. 
Tuffaceous material - similar to previous interval again minor 
amounts of clay associated with it, material Is hard but w/fracture 
under probe. Sample has minor r-t-ion w/HCI; tuff appears to be welded 
Minor amount volcanics similar to 3575 to 3593 
minor fragments of chert(?) black, dense - somewhat smooth. 
Sulfides - pyrite - associated w/volcanics. 
Ca 1 i che 1 M n o r  amounts - similar to 
Quartz/chalcedony ) previous intervals. 
Sample size varies from abundant sand/silt size to small pebble 
size 
Volcanics angular, tuff angular to poorly rounded 

Fragment size ranges considerably from 

yt! C d S f i J  
p t l ' L  s d f t d e  B d n  L 

7 @T Q i , < f S  /& J'? /ct:Cf 

Volcanics - medium to dark grey - dense - angular fragments 
w/minor phenocrysts - but I can't tell what they are. Some are 
mildly Xlline - some have quartz veining 
quartz and/or chal cedony 
Chert - dense - black - contact w/volcanics 
Tuffaceous material simtlar to previous interval 
Minor amounts of clay 
Magnetite 
fragment size is overall small pebble site w/some sand-size 
f ract ion 
Sample has minor reaction w/HCI 



.. 
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ROSS1 21-19 
LITHOLOGIES (Cont'd) 

I nterval 

3683 to 3713 

3713 to 3743 

% 

70% 

- 

30% 

Tr. 

60% 
5% 

35% 

Tr. 

3743 to 3773 

45% 

3773 to 3803 87% 

3% 
8% 
2% 

Tr. 

87% 

10% 
3% 

fr. 
Tr. 

Description I 

Volcanics - light grey, brown, dark grey and reddish - hard - 
dense - some are mildly (somewhat) Xll  ine 
angular fragments - w/some quartz veining 
Tuff - green similar to previous intervals 
calcite/cal iche 
Sulfides 

Tuff - similar to previous intervals - hard, green 
.Hinor amount of clay associated with it 
Some of tuff i s  white 6 welded 
Volcanics - similar to previous intervals - slight 
oxidation (Fe staining) on some fragments - 
quartz fragments 
Trace of sulfide (pyrl te) associated w/i t. 
Sample reacts strongly w/HCI 
Sample ranges from clay/silt/sand site to small pebble size 
Some green a1 teratlon (a1 tered quartz) material present 

Sample similar to last interval except more clay 
quartz fragments more comnon 
Percentage 07 volcanics > in this interval 
otherwise much the same as 3713-3743 

Volcanics - basalt(?) greenish grey 6 dark grey - somewhat 
X 1 1  ine; dense, angular fragments 
Several large clumps of clay - cream to grey in color 
Tuff - white welded - minor amounts of green tuffaceous material 
Calcite and/or caliche 
Volcanics have vesiculation - amygdulation in minor amounts - Note: 
Fragments of quartz - minor 
penetration S 15'/hr. 

Volcanics - basalt(?) med to dark grey, Xlline, angular 
fragments - minor pyrite veins. 
(Similar to previous intervals) 
Caly - off whi te + grey (due to mud) 
Tuffaceous material - minor amounts - green 
*One large fragment - (basaltic andesite) - reddish grey 
w/amygdu 1 e 
calcite and/or callche 
Minor fragments of pyrite which have a trace of oxidation 
Minor calcite veining 
penetration -14 ft/hr. 
correl a tes w/G i nn 42001 
fragment size ranges from sand/silt site up to small pebble sire  
ground mass fraction probably due to clay(?) 

absence of pyrite (if present - in very minor amounts 

*No apparent vesiculation 



3869 t o  3902 

3902 t o  3931 

95% 
1% 
2% 

2% 

87% 

1% 
10% 

1% 

2% 

82% 

10% 

1% 

ROSSI 21-19 
LITHOLOG I ES (Cont ' d) 

Descr i p t  i on 

Volcanics - very s imi la r  t o  previous in te rva l  
Minor fragments tuffaceous material 
Hinor clumps o f  c lay 
Sample has strong reaction w/HCI 
Calc i te fragments - opaque - some wi th  green a l te ra t i on  
material attached 
Minor su l f ides - p y r i t e  
fragment s i r e  varies from s i l t /sand s ize up t o  
small pebble s i r e  - > amount of f ine material as previous 
in terva l  
penetration 12 ft/hr.; mud out temperature 16OoF 

Volcanics - basalt/andesite(?) l i g h t  t o  dark grey; t o  black; 
hard, mostly X l l i ne  + dense but occasionally angular fragments 
minor su l f i de  veining (pyr i te)  
Calc i te - opaque 
Minor tuffaceous material-green 
Tuf f  - fractures under probe but i s  hard - contains fragments 
of opaque c a l c i t e  
Very minor amounts o f  amygdules i n  volcanics 
Greenish - white a l t e ra t i on  material attached t o  
volcanic$ which reacts w/HCl . 
M i n o r  amounts o f  c lay 
fragments r i t e  smaller than previous in terva ls  but not as 
much groundmass material 
Several fragments of tan claystone 
Opaque fragments o f  c a l c i t e  - minor penetration s l 7  f t /h r .  

Volcanics - basalt(?) dark grey t o  black hard, X l l i ne  - 
i n  contact w/sulffdes - very s imi la r  t o  previous volcanics. 
Clay - more abundant than i n  previous in terva ls  - l i g h t  brown i n  
color, t h i ck  and goey 
Green tuffaceous material as i n  previous in terva ls  
Calc i te and/or cal iche 
minor amounts o f  Fe stained (oxidized) material - br ight  red. 
Green opaque fragmnts that  -- do not react w/HCI 
Some have su l f i de  veining - al tered quartz 
Some o f  the volcanics have veining o f  t h i s  material - can 
be dug Into w/probc 
few fragments o f  creamy beige s i l t  - claystone(?) 
Some i s  very s o f t  - some hard 
fragments rite s im i la r  t o  previous in terva l  - 
s l i g h t l y  more groundmass material - probably 
due t o  > c lay % 
penetrat ion - 



ROSS1 21-19 
LITHOLOGlES (Cont’d) 

% 
7 

Interval 

3931 t o  3960 93% 

2% 
2% 
3% 
lr. 

3960 to 3988 10% 
7% 

80% 

3% 

lr. 

3988 to 4020 45% 

5% 
45% 
2% 
3% 

Descr 1 pt i on 

Volcanics - basalt - similar to previous interval - 
minor oxidat ion 
Minor clay clumps 
Minor tuff fragments - pebble size 
Abundant sand-slre material (tuff fragments) 
Trace cal ci te and/or cal iche 
Abundant fine, sand-size material - volcanics d tuff 
penetration “r 

Clay - creamy off-white 
luff - white - breaks apart under pressure of probe 
also green tuff material 
Voleanics - basalt(?) - simllar to previous interval 
(C 1 ays ton& i 1 ts tone) - orange 
Calcite - moderately rounded fragmemts/some angular - 
opaque 
Not as much sand/silt size material as in previous interval 
Green a1 teration material - but reacts w/HCI 
not as much flne sized material as previous interval I 

penetration - 
Tuff - light greenish grey - breaks apart under pressure of 
probe - poorly rounded - contains angular volcanic fragments 
some fragments look like light grey siltstone w/o inclusions 
White clay 
Volcanics - basalt(?) - similar to previous interval 
Calcite/Caliche 
White opaque quartz wlgreen-blue alteration material - this 
time does not react w/HCI as in previous interval (3960 to 3988) 
mi nor sul fides 
deep blue-green fragments - soft 
fragment s i ze ranges from sand/s i 1 t J i ze to 
small pebble 
(s t i 1 1 abundant f i ne fraction) 

large fragments > fine fraction 



. 

Internal - x Description 

4020 - 4051 

4051 - 4085 

50 

40 

5 
2 

3 

35 

25. 
30. 

10 

4085 - 4115 
10 
30 

50* 

3 
4 
3 

4115 - 4145 

4145 - 4175 

4175 - 4208 

25 
25 

5 
10 

10 

25 

95 

5 

Qolcnnics - basaltlandesite-(?) similar to previous 
intenrals 
Grey C brown siltstones - can be drilled Into w/probe 
also light greenish grey 
Calcite and/or caliche common 
Abundant pyrite - usually associated w/volcanics 
mffs - greenish, somewhat massive C hard 
sume of the tuffaceous material is welded 
violent sample reaction w/HC1 
Abandant sand size fraction preset 
Minor amounts of clay 
penetration 

Tuff - light tan & greenish in color - Some welded - 
s.lm(lnr to previous internal 
Volcanics - same as previous intemals 
Chert - black, grey, off-white - some w/veins 
also brown 
Quartz and/or chalcedony 
Moat of sample is sand-size material 
pyrite - common 
green alteration material present - minor amounts 
Very s-r to interval 4051 - 4085 
except not as much tuff 
Chert (white, off-white, brown, black, with pyrite 
veinlng - some has) 
green alteration product present 
Volcanics are lighter in color - light brown C grey - 
also not as xlline but still very dense, C angular 
Sulfides - pyrite common 
Minor amount of soft creamy yellow claystone 
Minor mounts of clay - offdite in color 
the tuffaceous material has pyrite veins most of 
the sample is silt/sand size material even the larger 
fragments are smaller compared to what is usually returned 

Tuffs - (same as previous intenrals) 
Clay - light brownish-grey in color (mud stained) 
Volcaaics - basaltic andesite - medium to dark-grey, 
black 
Chert - as described in previous internal 
Volcanics - Basaltic/Andesite - dense, (moderately 
xlline) 
abundant sulfides - chert has sulfide veining 
Green alteration material - dark green - almost black - 
soapy - abundant 
Fe staining on some of the volcanics 
some of the welded tuff breaks apart very easily 
Abundant tuffaceous sediment - sand/silt size 
materfal 
Sample has mild reaction w/HCl 

. 

Tuffs & tuffaceous sediments 
green, white, reddish brown, beige - some are welded 
angular fragments - some are sedimentary-like fragments 
Abundant tuffaceous sands that react strongly w/HC1 
the sands are composed of tuffaceous material - 
calcite, pyrite, green alteration material 
silt/sand size, poorly rounded 
Minor volcanics - dark grey, Fe stained;- basalt/andesite 
some has green alteration material attached to it 
abundant calcite and caliche 
still minor BmOunts of chert present 

Very much the same as last interval 



x 
7 

65 

- .  

5 

3 
5 

10 

3 

2 
Tr 

4241 - 4271 30 

30 

10 

5 

5 
15 

to sedimentary 
Veryefmilar material c 

5 

Description 

Calcite fragments 1/4" (length) x 1/16" 
a t e ,  moderately massive, shows cleavage - (big chips) 
lbff -welded: mostly light to medium green but also 
brown, red, & off-white 
Large (1/2" length) fragments of light b r k  claystone, 
80ft, easy to dig into w/probe. 
Grey & reddish grey siltstone/sandstone - [part of 
tuff (1) 1 fragments are large & have very smooth 
faces, will fracture under pressure from probe 
some fragments show bedding 
Creamy white clay; also some light brown clay 
Abundant green alteration material ~ _ _ - - _  
soapy texture, dull luster, very soft 
Volcanics -'basalt/aodesite(?) - Similar to previous 
internal8 
Fragments of quartzfchalcedony - opaque - 
soate w/ Fe staining 
Sulfides - pyrite - very common 
Magnetite 
Figuring out X is difficult when there is so much 
diversity in sample - Volrnnlcs@iOX 
This calcite is probably the vein referred to in 
Ginnlithology B 4200 (makes us even) 
The tuffs include some feldspar laths but 
I Eannat discern any tvinning 
penetration W l O  f t/hr . 
fragment size ranges from very large to sand/silt 
size material. Abundwt fine fraction 

Volcanics - Basalt(?) - dark grey to black - greenish 
tinge - reddish tinge; hard, dense; angular fragments - 
small pebble size but larger than what has previously 
been encountered minor amount of Fe staining =* orangy/red 
some w/quartz veining 
Tuffaceous material*: white, green, grey, reddish 
some appears to be welded(?) 
Clay - minor - some large moderately rounded 
c lay  atone material-light creamy white to yellow/orange. 
Minor emounts of clay material (globby) - stained mud grey 
Calcite-material similar (probably the same) 
as what was encountered @ 4208 to 4241. 
large plates. 
Pyrite - very cormpop - both individual fragments 
and assodated w/quartz 
Quartz and/or chalcedony 
Siltstone(?) grey, angular fragments 
minor reaction W/Hci- part of tuffaceous 
material (?) easily broken apart - fractures - 
with pressure from probe - some has black veining- 

(Abundant sand & silt size fraction - 
(Sample size: fn, extremes - 50 large or 50 small 
,((not an m e n  size distribution) 
*Some of the volcaoics are (sort of) Xlline 
dark(green or black) alteration material(?) 

' 

Soapy - can be dug into w/probe - 
In some cases it loolea very similar to the 
volcanics except that it is lighter h can be 
dug into. Some pieces fracture upon pressure 



In te rva l  - x Description 
I 

4271 - 4301 30 
10 

5 
Tr 

3 
5 
5 

40 

2 

Volcanics - black, dense 
Black (a l te ra t ion  material?) as described in 
t he  previous interval. 
Calcite p la t e s  as described previously 
Caliche - minor 
Abundant py r i t e  
Minor tuffaceous fragments 
Quartz and/or chalcedony 
Abundant sand size material 
Chert -.black, grey, white 
The material described in the  previous interval 
as sandstone l i k e  material - sranular now appears 
t o  be cher t  - it has l o s t  a l l  granularity,  is smooth 
& veined aria black material and pyri ter  
Sandstone - minor fragments wbedding 
very similar t o  previous interval 
escept fo r  the change I n  the  chert .  

4301 - 4335 42 Meta quar tz i te  - (white) & black (mixed) =line, very, 
very hard, angular fragments. Opaque white quartz 
f i l l i n g  fractures .  The overall color is dark grey t o  
black but white material can be seen under scope - 
metamorphism evident - t i g h t  welding(?) of grains. 
Chert - black, grey, & white wlblack veining & pyr i te  
veining 
Abundant pyrite - l a rge  individual fragments 
as w e l l  as associated wlchert; w/tuf faceous material 
Tuffaceous material - breaks very eas i ly  with 
pressure from probe - white t o  l i g h t  green in color - 
somewhat soapy texture  

42 

3-5 

5 

Abundant sand-size f rac t ion  made up of pyri te ,  quartz, 
calcite. cher t  

4335 - 4357 

6 Minor fragments of basalt ic/andesite(?) still  present 
J u s t  located fragment - shows f ibrous charac te r i s t ics  
(possibly glaucophane) 1 
The dark green a l t e ra t ion  product is missing but the 
l i g h t  green.tuffaceous material (at least tha t ' s  what 
I'm ca l l i ng  it) has some of it's properties except 
that it is not as so f t .  
material . 

7!r 

There is some green a l t e r a t i o n  

85 
2 

3 

Metaquartzite - as described in previous internal 
Miaor amount of tuffaceous sediments 6 t u f f s  
abundant pyr i te  
Black o r  green a l t e r a t ion  material as previously 
described but it is ge t t ing  much s o f t e r  

T r  Sandstone - moderately w e l l  rounded 0 

claystone - c r m  yellow color (part of tuffaceous 
ma teri al?) 

10 Abundant quartz ' 

Abundant sand/(minor silt) s i z e  material & large fragments 
Drilling rate - 1 t o  4 f t / h  - material completely. 
ate away the b i t .  
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Lithologies 

Iaterval 
43694385 z: Description 

65 Light brown miltstone to -laystone modffately t u  Indurated - 
can be scraped easily with a probe - cream vhitc on dry surface 
tande to be platy. Light colored 
fract ion generally to finegrained t o  be seeu under microscope 
(clay) dark fragments are visible though. Moderate reaction 
to HCL 

Ragments up to gravel size. 

35 Qmrtzite - dark color - impure quartzite  

TR Pyrite 

TR Fibrous mineral black, possibly glaucophane ( t )  



Grab Sample - x Description 

4390 

4403 

A t 6 9 8 : O O  am, 11-25-76 we s t a r t ed  t o  d r i l l  with foam. Due 
t o  t he  rig-up system of foam d r i l l i ng ,  the  most log ica l  and 
appropriate way of catching samples was t o  take them @ 15' 
intervals. This was discussed with Slim Garrett. Our  1st 
object ive is to make hole; 2nd is catching samples. The 
samples are "grabbed", caught in a sieve, by the  a i r  men 
every 15 fee t .  The foam in, fosrn out temperature is also 
recorded on the sample bag l a b e l  along with the  depth the 
sample i s  taken. Consequently, we are losing the "fine" 
fraction of the  sample. If in the  fu tu re  we can come up 
w i t h  a more appropriate way of catching samples, adjustments 
vill be  made. 

45 Greyish-green material. Texture  is very much like t h a t  of 
soap. V e r y  soft. When dug i n t o  with probe, it is slmllar - . 

t o  digging into a bar  of soap. 
fragments are moderately well-rounded. 
and contains abundant su l f ide  material - probably pyri te .  
It does E react with Ha. It is possible t h a t  t h i s  material  
is an a l te red  tuf f (? )  
than others  and 8ome are patchy green - Probably an a l t e ra t ion  
material f i l l i n g  fractures. 

It f lakes  up white. The 
It is dense material 

Some of the  fragments are much greener 

45 Claystone - l ight brown (tan) microcrystall ine but even a t  
high magnification I aannnt discern w h a t  t he  grains enclosed 
in the  clay are even under high magnification. 
are poor t o  moderately well-rounded. 

The fragments 

10 Quartzite - as described in prevlous in t e rva l s  

Tr Chert - dark grey - as described in p r w i w s  in te rva ls  

Tr Few fragments of volcanics - probably s lu f f  

Quartz - associated with quar tz i te  
abundant py r i t e  - as previously s ta ted  in tuff(?)  material  

- Note: Absence of f i n e  f rac t ion  due t o  the  method of 
catching samples 

25 Alteration material as previously described but has even > 
amount of mite 

3-5 Claystone as described in last interval but fragments 
are harder. 

35-40 Metaquartzite, dense, h r d ,  It. black, 6 white highly 
fractured, abundant pyr i te  associated with it 
mite f i l l i n g  fractures ,  also quartz f i l l i n g  
fractures - Same material as previously described 

30 Shale, s i l iceous,  dark black, fine grained cryptocrystal l ine,  
very smooth surfaces, f rac tures  easily under pressure from 
probe - breaks smooth, some fragments have pyr i t e  veining 

Pyr i te  abundant - some moderately w e l l  rounded fragments 
others  angular of pyr i t e  material - looks l i k e  a l t e r a t ion  
material (as described above) that has been replaced by 
pyrite.  
1 long piece of what appears t o  be blue asbestos-? long 
fibrous hair-like material 
Quartz - opaque fragments 
Sample has minor react ion with HC1 

3-5 



x - Grab Sample 

4418 

50 

.5 

37 

5 

3 

4433 

4448 

70 

20 

3 

, 5  

, 2  

70 

20 

5 

Tr 

5 

Description 

Same l i thology as X a s t  intern1 only d i f f .  X 

Greenisti-grey a l t e r a t i o n  material 

Clays tone 

Mtaquar t z i  te 

Size of fr-gments decreased grea t ly  - l a rge  sand size 

Mctaquartt i te - light grey b white t o  l i g h t  black, not  as 
badly fractured as in  previous intemals (4390) 

Alteration material as previously described 

Claystone as previously described (4390) 

Shale as previously 

Abundant py r i t e  - cubes get t ing bigger - b..ms gooc s t r ia t -ans  
No sample readtionw/HCl 
there  is some black s o f t  material 

I have no idea what it is. It is round - tapers  on 
the ends - f l a t t e n s  out under pressure - gets  up t o  
%1/4” long. 
formation, but some how got i n t o  the  hole. 

falls apar t  ea s i ly  

I don’t believe it is nat ive t o  the 

Sample size (fragment size) increased t o  
maall  pebble size 

Quartzite (metal l i g h t  black 6 w h i t e  - fractured 
w/quartz veins and p y r i t e  veins - l a rge  angular fragments - 
more quartz veining than previously 

Alterat ion material - green - similar looking t o  
previous intervals but it is becoming harder - angular 
t o  poorly rounded 

Shale - black - similar t o  what has been previously 
described except that it too is becoming harder & more shiny 

Trace of clay - c r e w  white 

Claystone, tan 6 l i g h t  brown - again, it is much harder 
than previous intemals 

mite not  as abundant as previous intervals 

Very minor sample react ion w/HC1 



Grab Sample . X Description 

4463 so Hetaquartzite - as previously described 

9 Alterat ion material - as previously descrlbed 

40 Shale - greyish-green, aphanitic,  moderately hard 
but  can be dug into w/probe. 
lines f i l l e d  vlblack veining 
Also dark black shale 

Very f i n e  f rac ture  

4478 

4493 

1 

90 

3 

7 

Claystone - tan - as prwiwslp described 
Abundant py r i t e  associated with everything 
Overall small fragment size 

Quartzite - l a rge  fragments - hard, dense, black 
,(as descrfbed previously) - quartz veining 

Claystone, tan, s o f t  - as described previously 

Shale - black S ( l i g h t  grey) - minor - as previously 
described 
Sample has minor keaction w/HCl 
V e r y  minor amount of pyr i te  
Sample s ize  fragments - l a rge  

' 

100 Metaquartzite - as previously described 
fractured w/quartz veins 

Tr Shale - black & grey 

Tr Clay - very minor 

Tr Claystone 
Sample has minor react ion v/HCl 
Sample s ize  fragments la rge  minor p y r i t e  

4500 50 Claystone, brown, tan & green 



ROSS1 21-19 
Lithologies 

In tc rva l  

4525 

4553 

4561 

x Description 

40 U g h t  green a l t e r a t i o n  v/whlte blebs grading t o  white 
a l t e r a t i o n  w/gr e a  bleb s 

Light gray sha le  or slate, highly indurated 25 

25 Black shale 

10 

m o r  

50 

30 

10 

10 . 

Minor 

80 

20 

Nlnor 

Major 

Chert w/black veins 

Pyrite 

Black shale 

Light gray sha le  o r  slate as i n  4525 

Light brown s i l t s t o n e  v/vigorous react ion t o  HCL 

Light green a l t e r a t i o n  product w/whltc blebs 

Pyr i te  

Black shale 

Light gray sha le  as in 4525 

Pyr i t e  

Calcite 

4576 Same as 4561 

Minor Light brown s i l t s t o n e  .. - 
--.- - 

40 Shale - black & grey l i g h t  t o  med (with black veining) 
py r i t e  ccmaon 
fragment size l a rge  - angular 
sample has minor reaction w/HC1 

Large fragment of asbestos-like material - 
very fibrous - dark blue in color 

4591 85 Shale - l i g h t  grey t o  black, dense, can be d r i l l e d  
i n t o  with probe, angular fragments 
V e r y  l i g h t  grey material is much m o t h e r  than the 
dark grey & black material. The l i g h t  material is  
highly fractured & the  f rac tures  are f i l l e d  in with- 
black material. 
shale. The black shale is fractured & f i l l e d  with 
calcite. The sample has a violent  reaction w/HCl.  
The l i g h t  material shows bedding. 

Quartzite - dark grey - hard t o  dis t inguish from 
dark shale due t o  similar texture 
both quartz and calcite 

The black f i l l i n g  is harder than the  

15 

1 Pyrite - both individual fragments 6 associated 
w / s h a l e  & quar t z i t e  

Minor amount of claystone 
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Lithologies 

Grab 
Sample 

4607 

4622 

4637 

4655 

x 
100 

Iliaor 

Hinor 

Xinor 

Minor 

85 

15 

m o r  

Minor 

50 

20 

25 

5 

a n o r  

Hinor 

70 

10 

15 

5 

a n o r  

Wnor 

Description 

Black shale 

Calcite 

Pyr i te  

Light brown d l t s t o n e  

Alterat ion oraterial U g h t  green w/white blebs 

Black sha le  

Light green w / w h i t e  blebs a l t e r a t i o n  material p a r t i a l l y  
pyri t ized 

Pyrite 

Calcite 

Black shale 

A l t a a t i o n  material as in 4622 

Light gray shale  o r  slate 

Pyr i te  

Calcite 

Light brown s i l t s t o n e  

Black shale  

Light gray shale  o r  a l a t e  

Chert 

Alterat ion material as in 4622 

Calcite 

Pyrite 



Grab 
Sample 

4670 

4685 

4693 

x 
70 

20 

5 

5 

Illnor 

Hinor 

40 

40 

10 

10 

80 

20 

Minor 

Minor 

Itfaor 

XOSSI 21-19 
Uthologics 

Daecr i p  tfon 

Black shale 

Alteration product as i n  4621 

Chert 

Gray shale or slate 

Calcite 

Pyrite 

Black shale 

chert 

Gray shale o t  elate possibly a gradational phase. 
tpfth the chert (1 )  

Alteration material as In  4622 

Gray chert - similar to the gray shale or slate from above 
but with strong conchoidal fract. 

Black ahale 

Pyrite 

Light brown siltstone 

Alteration material as in 4622 



x Grab Sample 

4719 25 

- 

45 

5 

25 

Tr 

4734 

4751 

47 65 

85 .. 
- 5  
10 

50 
30 
20 

Tr 
T r  
T r  

45 
55 
T r  
Tr  
T r  

90 

10 
T r  

T r  

T r  

- -~ 

... .. -- . . .... .- .. _ .  %. . . .. - .. 

Description 

Shale - black’ to  grey, hard, dense - does not  break - 
cannot cut w/probe - concoidal f racture(?)  

Chert - k e y  v/black veining - concoidal f r ac tu re  
d-e - hard - higuy  fractured 

Claystone - tanish pink - mlcrocrystallfne 
clapstme greyish green - o r  is the  a l t e r a t i o n  
material - d i f f i c u l t  t o  discern (1)  

Quartzite - s u r  t o  previous internal8 
but s ignif icant ly  =re dense 

Alteration(?) material replaced by p y r i t e  
pyrite p re t ty  pnrch associated w i d 1  l i t h s  
minor react ion w/BC1 
fragments angular and f a i r l y  even size d is t r ibu t ion  

Very similar t o  last interval 
more a l te ra t ion(?)  material 
more of the  material that I am calling Chert 
(grey w/black veine) than anything e l ee  
cal iche - react8 W l E l  
chert  
a l t e r a t ion  
quar tz i te  

Quartzite - s l i g h t  reaction t o  HCL 
Chert - s a y  
Black slate - same as black shale  up hole. 
The material has been ge t t ing  be t t e r  indurated 
up hole it could be dug i n t o  with the probe 
now it is hard enough t o  scratch metal off of the  probe- 
This has been a progressive thing not  6harply delineated 
pyrite 
Calcite 
a l t e r a t ion  material - now white - no green 
still pyratized 
metal fragments from rcreen w e d  t o  catch the sample 

Same l i tho logies  as 4751 
quar t z i t e  
black slate 
chert  
py r i t e  
calcite 

Quartzite w/pyrite & quartz veining 
The material I am calling Chert-like is 
associated with the  quartzi te .  Is i t  possible 
to have chert f i l l b g  voids & f rac tures  In the  
quartzlte(?)Yes. It is smooth 6 hard 8 breaks in 
somewhat of a concoidal fracture. Some pieces 
have w h a t  appear t o  be pyr i t e  Inclusions most of 
it is opaque grey w/black veining. 
Some of it ge ts  very black. 
chert 

. 

C l e a r  quartz fragments 

Green a l t e r a t ion  materlal -more b r i t t l e  than s o f t  
abundant py r i t e  associated w / i t  . 
Black shale - dense - some is very hard - 
again pyrite common association. 
No sample reaction w/EC1 
fragments are all angular: 
from la rge  sand size t o  medium pebble s i z e  

s i z e  ranges 



Grab Sample x Description 

4813 

4827 

85 Quartzite - ag previously described 
X am beginning to believe that vbat X am 
calling chert (whatever it is) is in very close 
aasociation to quartzite 
The "chert" ie chert 
.also chert in fractures and an metamorphosed quartz 
arenite (quartzite of valtney) 
chert 
Discuss with P h i l  

, 

Tr 

100 

Tr 

Shale 
angular fragments 
pyrite coplploil 

Quartzite 
abundant pyrite 
Shale 



4855 

4889 

4915 

4930 

90 Quartzite 

5 . chert(?) 

5 Shale 
Abdant  Pyrite 

Tr  Caliche and/or Calcite 
angular fragments l a rge  sand size t o  small pebble s ize  

T r  Green a l te ra t ion(?)  material 

100 Quartzite 
Caliche associated wlquartzi te .+ react ion w/HC1 

T r  Alteration(?) material mite associated w/quartzite & individual fragments 

T r  Black Shale 
Opaque quartz 

Quartzite w/veins of pyrite & quartz dark grey 

black granules. 

Sil tstone/claystone - steel grey w/black veining 
and also pyr i t e  veining. 

4r t o  black & white. Some fragments have transparent & 

1 

Angular fragments, hard & dense. 

Can be dug i n t o  with probe, dense 

2 Green a l te ra t ion(?)  material - Very similar t o  material 
previously-described but harder. 
Fractures easily w/pressure from probe 

1 Calcite vein on some of the quar tz i te  fragments but minor 

1 Shale, black, dense, moderately hard fragment 
size varies from medium pebble size t o  la rge  sand 
size fragments minor amounts of b i t  f i l i n g s  picked up 
by magnet. Getting extremely d i f f i c u l t  t o  co l l ec t  samples 

85 Quartzite - as described above 

2 Alterat ion material(?) has become much harder - 
somewhat beginning t o  resemble a claystone - fragments 
f o r  angular than prevfously 

10 Chert(?) w h a t  I have been describing before as 
sllt/claystone now has become very dense & hard 6 
resembles chert. Highly fractured w/ black veining 
I haven't been able t o  see a good concoidal f r ac tu re  
like I should i f  it is chert  

1 Shale - as previously described - black, dense, ea s i ly  
broken 

2 Calcite and/or cal iche - reacts w/HCl. Breaks 
easily under pressure from probe 

Pyrite common - both as veining & as individual 
fragments - but not as much as Grab 4915 

Quartz fragments 



. 

Grab Sample x 
4953 92 

3 

2 

1 

2 

Descriptfon 

Quartzite - dark grey-bla&/white; pprite  & quartz 
veining; angular fragments; d h e ;  hard. 

Alteration material - green &white - soft; spotty - 
some d p y r i t e ,  8- vkFe staining 

Claystone - l ight tan - microcrystalline, breaks easily 
under pressure frwm probe same is kind of pinkish 

Shale - black - dense, hard but can be d r i l l e d  into 
w/probe - break6 into f lakes  80utetinteS - easily fractured up 

Claystme - grey - hard w/pyrite - 
rmicrocryetallirre - shows some lineatloo of black lines 
pytite associated w / a U  of the above 
a l l  are very angular fragments except for 
the "alteration" material - poorly rounded 

fragment size from large sand size to medium pebble s ize  
minor reaction w/HCl - Caliche on quartzite(?) associated w/ 

Abundant metal f i l i n g  from mill job. 



. 

Grab Sample - x Description 

4969 

4984 

25 ' Shale - grey to black, hard, dense w/associated 
50 

25 

m t e  

Quartzite - grey, black & white - dense, hard, 
granular v/associated pyrite - calcareous 
Chert(?) light grey to dark grey - some w/black 
veins - sometbee associated w/quartzite 

Tr Alteration material(?) - green & white 
Fe stained 
metal filbgs present from n i l l i n g  

60 

20 

20 

Is it possible that e& of the chert is somewhat 
transparent? 
fragment size fairly even distribution - 
All angular fragments except for alteration(?) 
material 

Shale - black - 6- w/silver mineral associated 
hard, deme - quartz veining - concoidal fractures 
Quartzite 

Claystone - (or alteration material) but I 
believe it is a claystone - greenish grey can be 
dug into by probe - angular fragments - 
somewhat hard 
abundant quartz aasociated w/quartzlte & shale 
pyrite present but not as co~pmon as in previous intervals 
Chert(?) as in previous intervals - mostly opaque 
w/fractaues filled w/black material 

~ . _ -  ---  
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ROSS1 21-19 

x 
. -  

Grab Sample 

4999 

Des criptioo 

80 dark gray to black shale (metasiltstone) 
can be dug into with the probe - can see grains at IOX 
quartz massive vein fillings 
calcite - massive 
pprite 

15 
5 

-or 

5013 

5028 

same as 4999 

sa& as 4999 
dark gray has numerous grains with fractures 
filled vith quartz and calcite 

5043 

5058 

same a% 4999 

Same as 5028 
with minor aphanitic mad. gray shale (metaclaystone) 
quite ailiceousiooking - w/pyrite on grdns 
Same BS 5058 5073 

5080 30 

40 

30 

minor 

milky white quartz - massive with same banding 
indicating open fracture fillings 
chert -med. gray - may be secondary but has been 
fractured and fractures filled with mafic minerals 
black aphanetic shale (metamudstone) - no fisility 
pyrite minor calcite present 

5097 

5116 

Same as 5080 
except black fraction is coarser grained 

Same as 5080 
except black fraction is partly the coarser grained 
material 
fault gouge - pale green to white smeared 
texture along plane surfaces 

minor 

5127 35 Black shale (meta-mudstone to meta-siltstone) Blocky 
fragments - fractures filled with quartz & calcite 
med gray chert - highly fractured and fractures 
filled with black minerals/calcareous cement 
free massive quartz 
calcite 
pprite 
soft gray material with white spots probably an 
alteration product 

45 

10 
5 
5 

minor 

5142 Similar to 5127 
mad gray chert is more opaque here and seems to grade 
i n  to the black shale (meta-mudstones) 
the chert shows some tendency to fracture along 
parallel planes 
quartz reduced in percentage 

5 U 8  Same as 5142 
no free quartz just chert 
calcite 10% calcite veining 

5173 60 
35 

chert - highly fractured 
black shale (meta-siltstone - meta claystone) with 
calcarous cement which seems to grade into the chert 
calcite 
other than chert no free quartz 
pyrite 

5 

minor 



Grab Sample 

5189 

5205 

5223 

S236 

5251 

5260 

5285 

5300 

5330 

5346 

5361 

5376 

x 
10 
70 
20 
minor 
minor 

- 

90 

minor 
5 
5 

70 
20 

5 
minor 

' 60 
10 
10 
20 

20 

15 

35 

20 

10 

85 

15 

Description 

chert 
black shale beta-s i fts tone) 
euhedral quartz in fracture fillings and free 
calcite 
pyrite 

Same as 5189 
except 90 chert 10% alteration material 

Same as 5127 
the chert is back 
no ternrination to the quartz 

Very small eample 
Same as 5223 

Same ae 5223 
aome terminations on quartz 

Same as 5251 

dark may to black shale (meta-claystone to 
meta-siltstone) 
fragments are generally blocky but some have 
tendency to be platy. 
pale green meta-claystone to meta-siltstone 
pprite 
quartz generally as fracture fiMngs on other 
grains or bloc& fragments of massive quartz 

f frst l i t h  above 
med gray shale (meta-siltstone) can be scratched with probe 
quartz 
pyrite 

Calcite cement 

Similar to 5300 
med gray shale (meta-siltstone) becoming coarser grained 
slight but pervasive reaction to HCL throughout sample 

med gray soft alteration product strongly pyratized 
quartz euhedral and anhedral probable an open fracture 
free pyrite 
dark gray to black meta quartzite (meta-claystone - 
met a-silt stone 

light gray altered siltrtone (alteration product?) 
highly pyratized 
generally well-rounded 
chert-fractured and rufiled with mafic materials 
probable an open fracture 
black shale @eta-elltstone t o  meta-claystorre) no grains 
visible i n  the blocky fragments n m  fisial or friable 
quartz sume.clear some milky - same with xtal terminations 
sand-sized fragments 
free pyrite - euhedral up to fine sand-sized pyritohedrons 
med gray shale meta-siltstone with abundant quartz 
fracture fillings on grains. 
quartz euhedral and anhedral 

. 

Cemented w/calcite 

very minor pyrite 

5391 95 med gray to dark gray shale beta-siltstone) with calcite 
cement 
also eome fracture fillings fillled w i t h  quartz 

5 quartz 
minor pyrite 
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x Grab Sample 

5404 ' 6 0  

- 

5 
minor 

45 5420 

S438 

5453 

5469 

5484 

5500 

5515 

5530 

5545 

3s 

10 
10 
minor 

100 

e o r  
minor 

65 
2s 

10 
minor 

50 
40 

10 
10 

85 
10 

5 
minor 

50 
35 
10 

5 

2s 

55 
10 

5 

5 

Description 

dark gray to black siltstone (soft) w/ calcite cement 
amd. gray siltstone (hard) w/ calcite cement 
both show some grains with fractures filled w/quartz 
quartz - small grains 
Pprlte' 

light gray altered siltstone (soft) lightly pyratized 
rock is somevhat soft probably from hydrothermal 
alt eration. 
slight reaction to HCL - calcite cement? 
probable a fracture zone 
med gray shale (meta-siltstone or meta-claystone) blocky 
fragments some quartz filled 
fractures quite hard 
quartz, aahedral, m i l k y  

pink siltstone 
free pyrite .- 

med gray shale (meta-siltstone) w/fractures filled with 
dark minerals. occasionally they are filled with 
quartz 
pyrite 
free quartz anhedral 

m e d  gray shale (meta-siltstone) described above 
dark gray to black shale (meta-siltstone) blocky fragments 
no fisility 
metaquartzite 
pyrite 

med gray shalt beta-siltstone) described at 5438 
dark gray to black shale (meta-siltstone) described at 
5453 w/pyrite in  the matrix 
metaquartzite 
massive calcareous fragments probably vein fillings 

med gray shale (meta-siltstone) described at 5438 
dark gray to black siItstone described at 5453 
free quartz 
pyrite 

med gray shale (meta-siltstone) described at 5438 
dark gray to black shale (meta-siltstone) described at 5453 
free quartz anhedral 
free pyrite 

med gray ahale (meta-siltstone or possibly meta claystone) 
little mal. structure seen highly fractured and fractures 
filled w/mafic minerals and quartz veins 
black shale (meta-siltstme) quartz veining 
free quartz all anhedral no xtal faces evident 
pyratized altered siltstone - soft w/white blobs 
(probably weathered feldspars) In a light gray matrix 
calcite 

S a m  as 5flS 
w/slightly more pyrite 

Same as 5S15 
med gray shale (meta-claystone) is tending to look 
like chert - translucent 



Grab Sample % Description 

med gray shale (meta-claystone) t o  cher t  htghly fractured 
black shale  (meta-siltstone) highly fractured 
pyratized a l te red  s i l t s t o n e  
randy clapstone - hard - probably metamorphosed f a u l t  
gouge - elongate grains t h a t  have been streaked out at  the 
ends perhaps be t t e r  cal led a mylonite 
quartz no mal faces 
orange s i l t s t o n e  

5560 25 
35 
20 
15 

5 
minor 

55 75 Similar t o  5560 
leas mylonite 10% 

5590 60 
30 
10 

med gray chert  - translucent,  highly fractured 
black shale be ta-s i l t s tone)  
quartz aahedral.from f rac ture  f i l l i n g s  
no mylonite 

5605 85 
10 

5 

black shale be ta-s i l t s tone)  highly fractured 
med gray shale  beta-claystone) o r  cher t  highly fractured 
quartz - milky 

5620 

S635 

Senre as 5605' 

Same as 5605 
w/ a few clear grains  of quartz 

5650 45 
30 
20 

5 
minor 

med gray shale  be ta -s i l t s tone)  o r  chert  
black shale  beta-siltstme) 
milky quartz from vein f i l l i n g s  - no euhedral 
a l te red  s i l t s t o n e  
pyrite 

5686 Same as 5650 



. .  

INTERVAL 

240 - 254 
254 - 285 
285 - 33.5 
315 - 343 
478 - 497 
505 - 520 
535 - 549 
667 - 691 
775 - 805 
805 - 835 
835 - 863 

IN 

88 

86 

90 

90 

162 

92 

865 - 895 
1225 - 1255 111 

1255 - 1285 
1285 - 1315 
1315 - 1345 
1420 - 1438 $82 
1452 - 1469 jt8i 
1485 - 1501 110 

l502 - 1531 
1531 - 1561 
1610 - 1625 108 

1625 - 1659 - 

( ( 
ROSS1 21-19 

Temperature Information Written on Sample Bags 

OUT 

90 

90 

94 

94 

107 

105 

102 

111 

it! 
€98 
112 

110 

10 6 

INDETERMINATE 
~. 

99 

115 

118 

118 

116 

110 

110 

110 

111 

118 

INTERVAL 

1845-1877 

1877-1909 

1909-1939 

2175-2180 

2305-2335 

2476-2491 

2 49 1-25 10 

IN OUT INDETERMINATE 

117 

102 

105 

110 

118 

118 



Grab 
Interval 

4403 
4418 
4433 
4448 
4463 
4478 
4493 
4500 
4525 
4553 
4561 
4576 
4591 
4607 
4622 
4637 
4655 
4670 
4685 
4693 
4719 
4734 
4751 
4765 
4804 
4813 

. 4827 
4840 
4855 
4889 
4915 
4930 
4940 
4951 
4953 
4969 
4984 
4999 
SO13 
5028 
SO43 

ROSS1 21-19 
AIR IN AMD OUT TEMPERATURES 

51 150 
51  160 
51 178 
51 182 
51  182 
51  185 

50 
50 
50 
50 
5 1  
51  
5 1  
50 
50 
55 
55 
55 
55 
55 
55 

50  (?) 

172 
170 
169 
170 
171 
171 
171 
170 
170 
171 
180 (?) 
175 
180 
180 
179 
180 
180 
180 
180 
180 
180 
185 
182 
185 
185 
194 
200 
205 
205 
2 05 
205 
203 

I 

Grab 
Interval 

5058 
5073 
5080 
5097 
5116 
5127 
5142 
5158 
5173 
5189 
5205 
5223 
5236 
5251 
5260 
5285 
5300 
5330 
5346 
5361 
5376 
5391 
5404 
5420 
5438 
5453 
5469 
5484 
5500 
5515 
5530 
5545 
5560 
5575 
5590 
5605 
5620 
5635 
5650 
5686 

! 

Temp. Temp 
Out 

190 
190 
180 
195 
2 07 
195 
200 
200 
195 
200 
205 
210 
198 
200 
203 
200 
198 
198 
195 
189 
190 
190 
1 9 3  
195 
201 
190 
190 
190 
190 
195 
190 
200 
195 
195 
190 
190 
195 
195 
195 
190 

- In - 


