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Breitenbush .- U.S.A. 58-28 

Depth In Feet 

0-87 70% Dk gray aphanitic basalt w/ tr. serpentinized shearing 
planes. 

30% Gray to light gray devitrified cxl & lithic bearing tuff, 
cxl & lithic fragments 25% of volume; mixed lithic 
fragments up to 2 mm, quite altered, cxls incl. sub
rounded to subangular qtz, altered feldspar;, tuff con
tains minor to tr. secondary epidote and hematite. 

87-90 Dark gray aphanitic basalt w/ tr. serpentinized 
shear planes . 

90-100 Dark gray aphanitic basalt a/a w/ tr. olivine micro
phenocrysts altering to hematite, iddingsite; ground-

, mass plagioclase laths appear to be aligned subparallel. 
Trace of very fine grained pyrite associated w/ 
serpentinized shearing. 

100-110 

110-120 

120-130 

130-140 

140-150 

150-160 

160-170 

170-180 

180-190 

190-200 

200-210 

210-220 

220-230 

230-240 

240-250 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

W/ tr. gray to It. gray zones of alteration, plagio
clase & groundmass glass to clay. 

W/ slight increase in serpentinization & pyrite. 

W/ disseminated hematite becoming more common. 

Dark gray aphanitic basalt a/a. 

W/ up to 2% very light gray clay altered fragments. 
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250-260 

260-270 

270-280 

280-290 

290-300 

a/a 

a/a 

a/a 

a/a 

W/ up to 3% of cutting fragments containing finely 
disseminated Fe sulfide (pyrite). 

Very dark gray aphanitic basalt w/ tr micro-ph'enocrysts 
of plagioclase and olivine. Secondary pyrite is common. 
Less than 5% very light gray clay altered, sheared, 
basalt fragments, tr. dk green gray to black clay/chlor. 
(?) pods. 

300-310 a/a 

310-320 90% Very dark gray aphanitic basalt a/a. ; 
5% Gray basalt w/ micro-amygdules of dk green clay/chlor. 

and occasional tuff fragments. l 
5% Dk gray to dk brown gray, basaltic tuff & tuffaceous. 

sediments; often brecciated; secondary v. fine grained 
sulfide (pyrite?) common. 

Gray to It. gray holocxln basalt, predominantly made up of 
plag.; w/ abundant tuffaceous fragments up to 3mm across, 
locally going to a brecciated tuff w/ minor basalt. 
Dk gray basalt a/a. 

Dk gray to gray, locally brown gray lithic tuffaceous 
sediment; occasionally showing minor fissility. Lithic 
clasts predominantly sub-mm variable textured basaltic 
fragments. Minor to tr, secondary sulfide (pyrite?) 
is present. 

340-350 Gray to light gray, locally orange basaltic tuffaceous 
sediments w/ minor silt and claystone fragments. Often 
the finer grained fragments have been silicified. Minor 
aphanitic basalt fragments present. 

W/ wide range of textures, colors and compositions. 

320-330 

330-340 

80% 

20% 

100% 

350-360 

360-370 

370-380 

a/a 

a/a 

80% Dk gray aphanitic plag. porphyritic basalt, subhedral 
cxls of clear plag. usually less than 1 mm. Basalt 
contains minor dk green clay (chlor?) and minor very 
light green fresh anhedral olivine phenocrysts up to 1 mm. 

20% Dk gray cxl lithic basaltic tuffaceous sediments, locally 
incorporated in fragments of basalt. Basalt appears 
to be a thin sill. 
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380-390 100% Gray to dk gray to brown gray basaltic cxl lithic 
tuffaceous sediinents w/ minor gray silt and claystone, 
locally w/ abundant secondary pyrite. Cxl and lithic 
fragments usually less than 3 mm. 

390-400 Mixed gray sedimentary tuffs, cxl tuffs and cxl lithic 
tuffaceous sediments; common angular clear plagioclase 
fragments; minor fresh angular olivine fragments. Minor 
fragments are orange (hematite alteration). The second
ary pyrite occurs in local concentrations Occasional 
minor tr. carbonaceous zones. 

400-410 

410-420 

420-430 

430-440 

440-450 

450-460 

460-470 

470-480 

480-490 

490-500 

500-510 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

75% 
20% 
5% 

a/a 

W/ tr. carbonaceous zones. 

Gray to dk gray aphanitic basalt. 
Mixed tuffaceous sediments a/a. 
Very light gray tuffaceous sediments. 

Brown gray to dk brown gray lithic basaltic tuffaceous 
sediments; subrounded lithic fragments usually sand-size 
or smaller; tr. secondary pyrite; tr. carbonaceous zones. 

510-520 a/a W/ occasional fresh angular cxl fragments of clear 

plagioclase and olivine. 

520-530 a/a 

530-540 a/a 
540-550 Gray to brown gray fine grained cxl bearing lithic 

sedimentary basaltic tuffs w/ fine cxln disseminated 
secondary pyrite. Lithic and cxl fragments are mostly 
less than 1 mm. Occasional fresh angular cxl fragments 
of clear plagioclase and olivine. 
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550-560 80% Sedimentary tuffs a/a. 
20% Gray to dark gray aphanitic, occasionally micro

vesicular basalt w/ minor plag. and olivine phenocrysts. 

560-570 Gray to brown gray cxl lithic basaltic sedimentary tuffs 
a/a. W/ lithic fragments increasing in size up to 4 mm; 
continued secondary pyrite; tr. carbonaceous fragments. 

570-580 • 

580-590 

590-600 

600-610 

a/a 

a/a 

a / a 

a/a 

610-620 

620-630 

630-640 

640-650 

650-660 

660-670 

a/a 

a/a 

a/a 

a/a 

a/a 

90% 

670-

680-

690-

700-

-680 

-690 

-700 . 

710 

40% 
40% 

20% 

50% 

50% 

80% 

20% 

a/a 

W/ only tr. secondary pyrite. 

W/ greater variations, ranging from cryptocxln to cxl 
lithic sands. Color varies from very light gray to 
very dark gray brown. Note: pipe dope on sample makes 
pyrite appear to be much more common than it actually is, 

Some of the very fine grained fragments appear to be 
silicified. 

1 cxl fragment of unidentified clear zeolite. 

Gray to light gray cxl lithic tuffaceous sediments; 
abundant sand size mixed lithics; angular sand size 
clear feldspar; sand size and smaller needles of dark 
green black hornblende cxls. 

10% Mixed tuff and aphanitic basalt fragments. 

Cxl lithic tuff a/a. 
Light brown to brown gray tuff partially devitrified to 
clay. 
Mixed tuffs and lithic fragments. 

Dk gray aphanitic pyrx. plag. basalt w/ occasional clear 
pyrx. plag. phenocrysts up to 2 mm long; tr. localized 
secondary pyrite. 
Mixed tuff and lithic fragments. 

Aphanitic basalt a/a w/ localized reddish hematite and 
common secondary pyrite. 
Mixed tuff fragments. 
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710-720 

720-730 

730-740 

740-750 

750-760 

760-770 

770-780 

780-790 

790-800 

800-810 

810-820 

820-830 

830-840 

840-850 

850-860 

860-870 

a/a 

95% 

5% 

a/a 

100% 

a/a 

a/a 

a/a 

a/a 

a/a 

80% 

20% 

100% 

75% 
20% 
5% 

a/a 

90% 
10% 

a/a 

100% 

870-880 

880-890 

890-900 

900-910 

910-920 

a/a 

a/a 

a/a 

a/a 

a/a 
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W/ minor unidentified zeolites in veins. 

Gray to brown slightly carbonaceous, clay rich tuffa
ceous sediments; clay appears to act like montmorillonite. 
Aphanatic basalt fragments. 

Extremely clay rich tuffaceous sediments a/a. 

Gray to dark gray slightly welded tuff w/ localized concen
trations of sub-sand size fragments of plagioclase, 
glass and possible olivine. 
Brown to gray montmorillonite altered tuff a/a. 

Gray to dk gray welded tuff a/a. 

Brown to brown gray montmorillonite altered tuff. 
Gray to dk gray welded tuff. 
Cxl lithic tuff. 

Brown to brown gray montmorillonite altered tuff. 
Mixed tuffs and lithic fragments. 

Light gray to gray to brown montmorillonite altered 
tuffs; locally carbonaceous; tr pyrite usually associated 
w/ carbonaceous zones. 

Locally basaltic tuffs are cxl lithic bearing; tr. pyrite. 

Increase in v. fine cxl lithic components, 

V. fine cxl lithic tuffs dominant. 

W/ tr. pyrite. 
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920-930 

930-940 

940-950 

a/a 

a/a 

60% 

40% 

950-960 a/a 

960-970 a/a 

970-980 

980-990 a/a 

990-1000 a/a 

1000-1010 a/a 

1010-1020 a/a 

1020-1030 a/a 

1030-1040 a/a 

1040-1050 a/a 

1050-1060 60% 

40% 

1060-1070 80% 

20% 

1070-1080 a/a 

1080-1090 95% 

5% 

1090-1100 a/a 

1100-1110 a/a 

Brown to gray strongly montmorillonite altered tuff 
w/ occasional cxl and lithic components; tr. carbon. 
Gray to brown gray v. fine grained cxl lithic 
basaltic tuff w/ matrix slightly to moderately altered 
to montmorillonite. 

Light gray to brown gray to brown fine grained basaltic 
tuff w/ occasional cxl & lithic components; tuff strongly 
montmorillonite altered. 

W/ about 20% of sample dissolving into drilling fluid. 

W/ about 20% of sample dissolving into drilling fluid. 

Slightly carbonaceous. 

W/ approximately 20% of sample lost during washing. 

Gray to brown gray moderately sorted fine grained 

cxl lithic rich tuff; locally carbonaceous; only minor 
clay alteration. 
Brown to brown gray, very fine grained, montmorillonite 
altered tuffaceous sediments. 

Dk gray aphanitic oliv. plag. porphyritic basalt w/ 
occasional vesicles lined w/ dk green clay; dk gray 
groundmass slightly altered to clay; tr. secondary 
calcite and zeolites. 
Mixed tuff fragments. 

Dk gray aphanitic basalt a/a. 
Mixed tuff fragments. 

Waibel 
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1110-1120 a/a 

1120-1130 85% Dk gray aphanitic basalt a/a w/ concentration of green 
clay common; minor secondary calcite and zeolites. 

15% Mixed tuffaceous fragments. 

1130-1140 50% Dk gray aphanitic basalt a/a. 
30% Gray to brown gray to green gray cxl lithic rich sandy 

tuffaceous sediments. 
20% Gray to brown v. fine grained clay altered tuffaceous 

sediments. 

1140-1150 80% Gray to brown gray locally carbonaceous sand size cxl 
lithic rich tuffaceous sediments. 

20% Brown to gray v. fine grained clay altered tuffaceous 
sediments. 

1150-1160 a/a Becoming slightly finer; increased montmorillonite 
alteration. 

1160-1170 50% Brown to brown gray fine grained cxl lithic tuff. sed. 
w/ moderate montmorillonite alteration; tr. carbonaceous 
zones. 

50% Brown to brown gray very fine tuffaceous sediment w/ 
abundant montmorillonite alteration. 

W/ tr. celadonite alteration. 

Green gray to gray, rarely orange,qtz bearing eutaxitic 
cxl lithic intermediate to silicic cemented tuffs. 
Brown to brown gray fine grained tuffaceous sediments. 

Dark green to green gray to gray quartz and hornblende 
bearing eutaxitic cxl lithic cemented tuffs. Angular 
to subrounded lithic clasts of mixed composition occur 
up to 5 mm in cuttings. 

W/ tr. slough from uphole. 

1170-1180 

1180-1190 

1190-1200 

a/a 

90% 

10% 

100% 

1200-

1210-

1220-

1230-

-1210 

-1220 

-1230 

-1240 

a/a 

a/a 

a/a 

100% 

W/ some cuttings indicating minor welding. 

Green gray quartz bearing eutaxitic cxl lithic welded 
tuff. Green color appears to be the result of both 
secondary celadonite and chlorite. 

1240-1250 a/a W/ tr slough from up hole. 

1250-1260 a/a 

Waibel 
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1260-1270 Green gray to gray strongly clay altered eutaxitic 
cxl lithic cemented tuff. Cxls include qtz and horn
blende. Tr. slough from up hole. 

1270-1280 a/a W/ abundant slough from up hole. 

1280-1290 a/a W/ abundant slough from up hole. 

1290-1300 40% Dark green gray to gray eutaxitic cxl lithic welded tuff. 
40% Brown gray cxl bearing lithic tuff, locally showing 

eutaxitic texture, w/ angular quartz fragments less than 
1% volume and rounded to subangular lithic fragments 
usually less than 1 mm comprise less than 5% of the vol. 

20% Slough from up hole. 

1300-1310 a/a 

1310-1320 Gray brown to dark gray to gray green tuff grading to 

lithic tuff. 

1320-1330 a/a 

1330-1340 a/a 
1340-1350 Gray to green gray, locally orange,locally eutaxitic 

cxl bearing lithic cemented tuff. Cxls are mainly 
feldspar fragments w/ tr angular qtz fragments. Lithics 
are mixed basic to silicic. 
Matrix is strongly clay altered. 

1350-1360 a/a W/ increase in orange Fe oxidation; tr. mylonite. 

1360-1370 a/a 

1370-1380 a/a 

1380-1390 a/a W/ minor welding in some eutaxitic tuff fragments. 

1390-1400 a/a W/ tr. mylonite. 

1400-1410 a/a 

1410-1420 70% Gray to green gray eutaxitic plagioclase bearing welded 
tuff w/ local chlorite alteration, possible minor 
celadonite alteration. 

30% Mixed tuffs including slough from up hole. 

1420-1430 a/a 

1430-1440 a/a W/ tr. mylonite; minor plag. phenocrysts up to 5 mm, 
clear w/ black cxl inclusions (Pyroxene?) 

1440-1450 a/a Grading into clay altered cemented tuff. 

Waibel 
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1450-1460 70% Brown to red brown to gray brown cxl and lithic bearing 
fine grain tuff, grading to lithic rich tuff. 

30% Gray green to gray clay altered eutaxitic cemented tuff. 

1460-1470 a/a W/ increased clay including white clay. 

1470-1480 a/a 

1480-1490 a/a W/ increased Fe oxidation, increased eutaxitic texture, 
and tr. mylonite. 

Eutaxitic texture common. 

Dark green gray aphanitic micro-porphyritic andesite 
w/ mafics in groundmass and mafic phenocrysts (pyroxene?) 
gone to chlorite and hematite. 
Mixed tuffaceous fragments. 

W/ tr. sulfide (pyrite?) in andesite. 

Orange, locally to gray, eutaxitic clay altered tuff 
w/ abundant white clay vugs. 
Dark green gray andesite a/a. 

Orange to gray, minor green gray tuff a/a. 
Slough from up hole. 
Dark green gray andesite. 

Light green gray cxl lithic tuff. Cxls predominantly 
subangular to subrounded clear feldspar usually less 
than 1 mm. Lithic fragments are all quite clay altered 
volcaniclastics. . 
Orange tuffs and lithic tuffs. 
Slough from up hole. 

Light green gray cxl lithic tuffs a/a, green may indi
cate celadonite. 
Mixed tuffaceous fragments. 

Light green gray cxl lithic tuff a /a w/ possible tr. 
devitrified pumice fragments. 
Mixed volcaniclastic and tuff fragments. 

1490-

1500-

1510-

1520-

1530-

1540-

1550-

-1500 

-1510 

-1520 

-1530 

-1540 

•1550 

-1560 

a/a 

a/a 

70% 

30% 

a/a 

60% 

40% 

70% 
20% 
10% 

70% 

1560-

1570-

1580-

1590-

1600-

-1570 

-1580 

-1590 

•1600 

-1610 

15% 
15% 

85% 

15% 

95% 

5% 

a/a 

a/a 

a/a 
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1610-1620 90% Gray to dark gray to brown gray cxl (feldspar) bearing 
lithic tuff w/ rounded to subangular volcanic fragments 
up to 4 mm composing up to 60% of the tuff. 

10% Green gray cxl lithic tuffs a/a. 

1620-1630 a/a 

1630-1640 50% Gray to dk gray to brown gray lithic tuff a/a. 
50% Light gray green to gray cxl lithic tuff. 

1640-1650 90% Light gray green to green cxl lithic tuff; cxls, less 
than 1% of volume, are clear subangular feldspar fragments; 
lithics up to 40% of volume, are subrounded mixed 
volcanics. Tr. mylonite observed. 

10% Mixed dk gray lithic tuff and volcanic fragments. 

1650-1660 a/a W/ celadonite alteration not evenly distributed. 

1660-1670 a/a 

1670-1680 40% Light green gray to light green cxl bearing lithic tuff. 
40% Gray to brown cxl lithic cemented tuff, lithics up to 

30% of volume, up to 3 mm, are angular to subrounded 
mixed volcanics. 

20% Mixed volcanic lithic fragments. 

1680-1690 a/a 

1690-1700 a/a 

1700-1710 100% Green gray to gray, locally brown, clay altered tuff w/ 
common subangular feldspar fragments, usually clear w/ 
occasional black opaque inclusions. Clay altered angular 
to rounded lithic fragments, up to 3 mm and as much as 
20% of volume, appear to be silicic to intermediate 
volcaniclastics. Angular small fragments of black opaque 
minerals, some magnetic, are common in the groundmass. 

1710-1720 a/a Becoming more gray. 

1720-1730 a/a Now dark gray to dark green gray. 

1730-1740 a/a W/ slough from up hole (trip sample). 

1740-1750 a/a W/ color change to red gray. Texture and composition 

unchanged. , 

1750-1760 a/a Continued dominated by red gray color, possibly 
welded rather than cemented. 

1760-1770 80% Purple gray eutaxitic cxl welded tuff, possible welded 

Waibel 
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1760-1770 (cont.) 
80% 
20% 

1770-

1780-

1790-

1800-

1810-

1820-

1830-

1840-

1850-

-1780 

-1790 

-1800 

-1810 

-1820 

-1830 

-1840 

-1850 

-1860 

90% 
10% 

a/a 

a/a 

a/a 

a/ a 

a/a 

a/a 

a/a 

60% 

1860-1870 80% 
20% 

1870-1880 100% 

1880-1890 

1890-1900 

1900-1910 

1910-1920 

a/a 

a/ a 

a/a 

60% 
40% 

1920-1930 60% 
20% 
20% 

zone of above more cemented tuff. 
Green gray to red gray tuff a / a . 

Dark purple gray eutaxitic plag. welded tuff. 
Mixed tuffaceous fragments. 

W/ localized celadonite alteration. 

W/ greater variation in color. 

Welded tuff a / a . 
Mixed cemented tuffs and tuffaceous sediments, dominated 
by brown gray lithic cemented tuff. 

Green gray to red gray cxl bearing lithic cemented tuff. 
Mixed volcaniclastic and tuffaceous fragments. 

Gray green, to gray, locally purple gray cxl bearing lithic 
cemented tuff. Minor cxl population consists of angular 
plag. fragments up to 1 mm. Angular, strongly altered 
volcanic lithic fragments are usually under 2 mm and make up 
from 1 to 30% of the tuff, may include minor clay altered 
collapsed pumice fragments. 

W/ increased % of larger (to 5 mm) mixed volcanic lithics. 

Lithic tuff a/a. 
Dk gray strongly clay altered aphanitic intermediate to 
basic lava, strongly vesicular w/ dk green clay filled 
amygdules. 

Dark gray clay altered aphanitic plag. porph. lava a/a. 
Lithic tuff. 
Very dark gray fine grained tuffaceous sediments. 

Waibel 
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1930-

1940-

1950-

1960-

1970-

1980-

1990-

2000-

2010-

-1940 

-1950 

-1960 

-1970 

-1980 

-1990 

-2000 

-2010 

•2020 

60% 

40% 

a/ a 

a/a 

75% 

90% 

10% 

a/a 

75% 

25% 

50% 

• 25% 
15% 
10% 

85% 

Dark gray to gray, vesicular, clay altered, plag. porph. 
lava a/a. 
Mixed lithic tuffs, to fine grained tuffaceous sediments. 

15% 

2020-2030 a/a 

2030-2040 95% 
5% 

2040-2050 
90% 
10% 

2050-2060 100% 

Dark gray to gray, aphanitic, plag. porph. lava a/a 

Dark gray to gray, aphanitic, vesicular, clay altered 
plag. porph. lava. 
Mixed tuffaceous fragments. 

With less plag. phenocrysts. 

Dark gray to gray aphanatic lava with occasional plag. 
phenocrysts. 
Mixed tuffaceous fragments. 

Green gray, locally eutaxitic lithic bearing tuff; locally 
it appears to be welded. Lithic fragments are quite 
altered and generally less than 1 mm. 
Dark gray aphanitic lava. 
Brecciated and micro-breccia associated w/ aphanitic lava. 
Mylonite. 

Green gray, locally eutaxitic lithic bearing tuff; locally 
welded w/ tr. clear angular feldspar cxl fragments. The 
lithic fragments are usually altered, and have locally 
undergone plastic deformation. 
Mixed tuff, lava and mylonite. 

With increased size and % of lithics in tuff. 

Dark green gray cemented lithic tuff. 
Mixed volcaniclastic fragments. 

Viscosity sweep sample. 
Green gray to dk gray to brown gray, cemented lithic tuff. 
Mixed volcanic fragments, predominantly basaltic. 

Dk gray to dk green gray, strongly cemented, cxl bearing 
lithic tuff, locally eutaxitic and possibly welded. Cxls 
are angular subrounded clear feldspar, all less than 1 mm. 
Also present are minor black opaque angular cxls. Lithics 
are strongly altered volcanic fragments, apparently mafic 
to silicic, locally composing up to 80% of the rock. 

Waibel 
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2060-2070 

2070-2080 

2080-2090 

2090-2100 

2100-2110 

a/a 

a/a 

a/a 

a/a 

a/a 

W/ some slough from uphole. 

2110-2120 100% 

2120-2130 

2130-2140 

2140-2150 

2150-2160 

2160-2170 

2170-2180 

2180-2190 

2190-2200 

2200-2210 

2210-2220 

2220-2230 

2230-2240 

2240-2250 

2250-2260' 

2260-2270 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

W/ tr. mylonite. 

W. increase in green gray collapsed devitrified pumice 
and tr. secondary epidote. 

Green gray tuff a/a, becoming more welded. The lithic 
component is predominantly silicic w/ collapsed pumice 
fragments rather common. Cxl fragments make up to 5% 
of volume and include clear feldspar and quartz. Some 
quartz fragments have an embayed texture. 

W/ lithics approx. 50% silicic, 50% intermediate/mafic. 

Welded tuff. 

Welded silicic tuff a/a quartz fragments common; 25% 
of lithics are from mafic volcanics; one fragment of 
subrounded dark gray metashale and remaining lithics are 
silicic volcanics, including pumice. 

W/ tr. sulfides (chalcopyrite). 

W/ minor mylonite 

W/ tr. sulfides (pyrite) and tr. mylonite. 

W/ minor silica filled fractures; also tr. metashale in 
lithic components of pumaceous eutaxitic tuff. 

Waibel 
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2270-2280 a/a Gray green locally eutaxitic pumaceous cxl lithic 
welded silicic tuff. 

2280-2290 

2290-2300 

2300-2310 

2310-2320 

2320-2330 

2330-2340 

2340-2360 

2360-2370 

2370-2380 

2380-2390 

2390-2400 

2400-2410 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

a/ a 

a/a 

a/a 

Note, quartz fragments continue to be strongly embayed 
throughout this unit. 

W/ tr. mylonite, also tr. white clay altered fragments. 

W/ tr. epidote. 

Green gray eutaxitic pumice bearing cxl lithic welded 
silicic tuff. Devitrified celadonite altered pumic 
fragments up to 3 mm long make up approximately 1% of 
rock volume. Cxl component make up from 2 to 8% of 
each volume and consists of: angular to subrounded, clear 
to embayed quartz; subangular clear feldspar w/ occa
sional black opaque minerals, occasionally magnetic. 
Lithic clasts make up from 20 to 70% of rock volume 
and consist of: black vitric dacite fragments up to 
4 mm; mixed accidental tuff fragments; and tr. bright 
orange (hematite?) altered volcanic fragments up to 
1 mm. 

2410-

2420-

2430-

2440-

-2420 

-2430 

-2440 

-2450 

a/a 

a/a 

80% 
20% 

60% 

40% 

W/ increase in lithic clast size, approximately 10% 
white altered tuff. Much altered to white clay. 

Green gray to gray to white eutaxitic welded tuff. 
Mixed volcanic and volcaniclastic fragments w/ tr. pyrite. 

Green gray to gray to white secondary pyrite bearing 
eutaxitic welded tuff. 
Dark gray intermediate to basaltic volcanic clasts and 
tuff, in part from larger lithic clasts in the gray 
green eutaxitic welded tuff; tr. mylonite. 
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2450-2460 a/a 

2460-

2470-

2480-

2490-

2500-

2510-

2520-

-2470 

-2480 

-2490 

-2500 

-2510 

-2520 

-2530 

a/a 

a/a 

50% 
30% 
20% 

a/a 

a/a 

a/a 

70% 

30% 

2530-

2540-

2550-

2560-

2570-

2580-

2590-

2600-

2610-

-2540 

-2550 

-2560 

-2570 

-2580 

-2590 

-2600 

-2610 

•2620 

a/a 

a/a 

75% 

25% 

a/a 

a/a 

a/a 

a/a 

a/a 

65% 

W/ approximately 10% gray to brown gray tuffaceous 
sediments. 

W/ continued mylonite. 

Gray to green gray lithic rich cemented tuff. 
Green gray to white eutaxitic welded tuff. 
Mixed volcanic and tuffaceous sedimentary 
fragments. 

W/ 5% orange brown lithic cemented tuff. 

W/ 30% orange brown lithic cemented tuff. 

Orange brown cxl bearing lithic, cemented to lightly 
welded tuff. Occasional cxls are clear angular feldspar 
fragments. Lithic fragments, up to 4 mm. are of mixed 
volcanics and comprise from 5 to 20% of the rock. Minor 
laumontite and tr. calcite also present. 
Green gray to gray cxl lithic welded tuff, lithic rich 
cemented tuff. 

W/ tr. mylonite. 

Green gray to gray cxl lithic welded tuff and lithic 
cemented tuff. 
Orange brown cxl bearing lithic cemented to lightly 
welded tuff. 

W/ tr. to minor mylonite. 

35% 

Orange brown to brown cxl bearing lithic cemented tuff, 
w/ minor to moderate amount of mylonite. Vein minerals 
include tr. qtz, tr. calcite, and minor laumontite. 
Green gray to green locally silicified eutaxitic welded 
tuff and lithic rich cemented tuff. 
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2620-

2630-

2640-

2650-

2660-

-2630 

-2640 

-2650 

-2660 

-2670 

a/a 

a/a 

a/a 

90% 
10% 

Interfingered orange brown to gray to gray green lithic 
and cxl lithic tuff w/ vein minerals a/a. 

W/ laumontite common and continued mylonite. 

Casing cement. 
Vari-colored gray brown to gray green crystal and lithic 
rich cemented to slightly welded tuffs. Lithic clasts 
usually mm size subangular pieces of volcanic flow rock. 
Secondary smectite, celadonite, laumontite, tr. pyrite, 
hematite. 

2670-2680 60% 

40% 

2680-2690 75% 

25% 

2690-2700 75% 

20% 
5% 

2700-2710 90% 

10% 

2710-2720 90% 

Brownish gray to light green gray crystal and lithic rich, 
cemented to welded tuffs, much possibly epiclastic. Cxls 
include plag., quartz, and sanidine; lithic clasts are 
predominantly subangular to subrounded and range in size 
from less than 1 mm to a few mm; and are mostly volcanic 
flow rocks of variable composition. Secondary minerals 
include much clay (smectites and celadonite), silica 
cement, zeolites including laumontite, hematite, tr. 
pyrite, and tr. corroded epidote. 
Casing cement. 

Fine, less than 1 mm angular to subangular lithic chips, 
crystals and crystal fragments. Very little matrix 
material present. This is probably a poorly cemented 
volcanic sandstone. Occasional fragments of tuffs as 
above are observed. 
Cement. 

Brown gray, fine tuffaceous material with sparse cxl 
and lithic clasts (palagonite?). 
Casing cement. 
Miscellaneous lithic clasts and bits of lithic rich ruff 
as above. 

Mixture of medium gray to grayish red brown indurated 
cxl lithic tuffs. Most noticeable is a medium gray granu
lar crystal rich rock which could be dactic inclusions. 
Secondary silica, green clay (smectites and celadonite), 
much laumontite, some calcite, hematite, and tr. pyrite. 

Casing cement. 

Brown gray to dark gray fine grained lithic tuff, 
clasts appear to be mainly basaltic material, 

Lithic 
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2710-2720 (cont.) 
90% cxls are predominantly feldspar, with lesser qtz. 

Magnetite cxls are common, occasionally as inclusions 
in feldspar. Much secondary hematite, clay, zeolite 
including laumontite, tr, pyrite. 

10% Casing cement. 

2720-2730 a/a 

2730-2740 a/a W/ a higher % of lithic components, perhaps more 
alteration, 

2740-2750 90% Light gray to light greenish gray recxlized por
phyritic hornblende andesite. One or 2% dark green 
hornblende cxls, usually with reaction rims, in a sugary 
groundmass of plag., clays, and finely disseminated 
euhedral magnetite. The plagioclase may be partially 
albitized. 

2750-2760 a/a 

2760-2770 Trip sample 
80% Light greenish gray recrystallized hornblende andesite. 

One to 2 mm brown green hornblende phenocrysts usually 
with some reaction rim, sometimes embayed, generally 
friable. Matrix is sugary mass of feldspar, light green 
clays, sparse disseminated magnetite, plus other 
unidentified minerals. Sparse yellow green augite(?) 

20% Mixed uphole material including tuffs and cement. 

2770-2780 95% Light gray to light greenish gray to occasional dark 
gray, sparse prophyritic hornblende andesite. Horn
blende phenocrysts as above becoming rarer, rock appears 
fresher, may be entering a new, darker, aphyric flow 
Vein fillings of laumontite, rarely associate w/ 
minor calcite, 
Uphole slough. 

Note: this material is fairly altered; it is crush-
able with tweezers. 

Increasing vein zeolites, some clasts appear brecciated. 

Very light gray to light greenish gray nearly aphyric 
hydrothermally altered basalt or basaltic andesite. 
Granular groundmass with fine disseminated magnetite 
throughout. No femic minerals in groundmass visible. 
Occasionally green stained plag, phenos (1 mm). Horn
blende becoming less common. 

2780-

2790-

2800-

2810-

-2790 

-2800 

-2810 

•2820 

5% 

a/a 

a/a 

a/a 

92% 
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2810-2820 (cont,) 
5% 
3% 

2820-2830 60% 

2830-2840 a/a 

2840-2850 a/a 

Uphole slough. 
Secondary zeolites, usually as fracture fillers, 
includes laumontite and possibly heulandite. 

Grayish brown crystal and lithic rich devitrified tuff, 
probably epiclastic. Matrix totally altered to clay, 
cxls are altered white plag, and clear quartz, lithics 
are subround to angular bits of predominantly mafic 
rock, usually 1 mm or less in size. Concentration of 
lithics and cxls variable suggesting bedding in unit. 
Laminae rarely visible, no pumice noted. Secondary 
minerals include brown clay, green clay, hematite, 
occasional pyrite, euhedral to subhedral magnetite. 
Zeolites (laumontite and heulandite?) and quartz occur 
in veins. 

W/ 95% brownish tuff. 

Color varying from brownish to pastel green due to 
probable increase in celadonite. Green alteration 
appears to be more common in tuff containing relict 
pumice texture. 

2850-2860 

2860-2870 

2870-2880 

2880-2890 

a/a 

a/a 

a/a 

2890-2900 a/a 

2900-2910 95% 

5% 

2910-2920 100% 

Gray brown to gray green devitrified crystal lithic, 
welded silicic tuff. The lithic fragments are usually 
angular and harder than the matrix. Cxls include white 
and clear feldsp'ar (sanidine?) and quartz. Relict pumice 
or glassy flow texture is common. Alteration minerals 
include clay, (in part celadonite), calcite, magnetite, 
hematite, and occ, pyrite. Vein minerals include 
zeolite, probably laumontite, and minor silica, 

W/ some pieces of dark brown densely welded tuff. 

Brown to gray green devitrified crystal and lithic rich 
cemented to welded tuffs, 
Uphole slough. 

Light brown to light pastel green devitrified crystal 
lithic silicic tuff. Angular to subrounded volcanic 
rock fragments up to 1 ram, and cxls of quartz and 
altered feldspar up to 1 mm in altered matrix of clay 
(incl. celadonite), silica, zeolite, and magnetite. 
Minor amounts of altered pumice are present. Abundant 
vein filling minerals include clear to white friable 
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2910-2920 (cont.) 
100% 

2920-2930 a/a 

2930-2940 a/a 

2940-2950 a/a 

2950-2960 a/a 

2960-2970 a/a 

2970-2980 a /a 

2980-2990 a/a 

2990-3000 a/a 

3000-3010 

3010-3020 

3020-3030 

3030-3040 

3040-3050 

3050-3060 

3060-3070 

a/a 

a/a 

a/a 

a/a 

3070-3080 a/a 

3080-3090 100% 

zeolite and minor calcite. 

Becoming less green and more clastic, 

Light brown gray to light green gray devitrified cxl 
lithic tuff. Lithics include angular to subrounded 
volcanic lithic clasts and relict pumice. The cxl 
component includes plagioclase fragments and embayed 
quartz w/ opaque inclusions. Vein minerals include 
quartz, laumontite, and possibly heulandite. Other 
secondary minerals include clay, zeolites, silica, 
hematite, possible chlorite, and possible tr. epidote, 

Light gray to light greenish gray altered crystal and 
lithic rich tuff w/ variable textures. 

Light greenish gray to light gray cxl and lithic rich 
tuff. Angular to subrounded lithic clasts and cxls 
include feldspar and quartz in a matrix of clay, zeolite, 
silica, and calcite. A relic clastic texture is ubi
quitous. Some silica cementing is apparent; laumontite 
is common, also some quartz veining and tr. epidote are 
present. 

Light green gray to green gray eutaxitic metasomatized 
cxl lithic tuff. Cxls include subrounded quartz w/ 
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3080-3090 (cont.) embayments and occasional specular hematite inclusions; 
sub to euhedral feldspar cxls, often cloudy from alter
ation; and subhedral specular hematite. Lithic fragments 
are volcanic from mixed sources, and constitute less than 
15% of volume. Secondary minerals include minor vein 
silica and moderate amounts of laumontite. Mylonitized 
tuff makes up less than 1% of the sample. 

3090-3100 100% Eutaxitic metasomatized- tuff a /a w/ color change from 
green gray to a brown to reddish brown. Lithic and mineral 
assemblage continues a/a. 

3100-3110 a/a W/ only tr. quartz. 

3110-3120 80% Brown red cxl lithic tuff. 
20% Gray to green gray cxl lithic tuff. 

3120-3130 Brown red w/ minor gray to green gray eutaxitic cxl 

lithic tuff a/a, continued secondary laumontite. 

3130-3140 a/a 

3140-3150 a/a 

3150-3160 a/a W/ secondary cryptocxln silica, laumontite and secondary 
K-spar. 

3160-3170 100% Dark gray to dark green gray cxl bearing lithic rich 
locally eutaxitic tuff w/ locallized celadonite alter
ation. Cxls include quartz, feldspar, and tr. specular 
hematite, calcite, and K-spar. 

3170-3180 a/a W/ minor brown red tuff. 

3180-3185 a/a 

3185-3190 No samples recovered; washout. 

3190-3200 85% Green gray to gray to brown metasomatized cxl lithic 
tuff. Cxls, up to 5% of rock volume, consist of angular 
quartz fragments, euhedral embayed quartz, subhedral 
to euhedral feldspar, and subhedral to euhedral specular 
hematite. The lithic fragments consist of subangular to 
rounded strongly altered volcanic fragments and make up 
less than 25% of rock volume. Secondary laumontite is 
present in tr. amounts. 

15% Slough from uphole. 

3200-3210 a/a W/ brown tuff continuing; w/ fewer cxls, and appears to have 
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3200-3210 (cont.) 
a/a been cemented rather than welded. 

3210-3220 a/a 

3220-3230 a/a 

3230-3240 a/a 

3240-3250 a/a 

3250-3260 a/a 

3260-3270 100% 

3270-3280 a/a 

3280-3290 a/a 

3290-3300 100% 

3300-3310 a/a 

3310-3320 a/a 

3320-3325 

3325-3330 100% 

3330-3340 a/a 

3340-3350 a/a 

3350-3360 a/a 

Continued laumontite and K-spar. 

Predominantly dark gray to dark red brown, locally 
well sorted. 

Becoming moderately to strongly silica metasomatized. 

Dark green gray to dark gray to red gray silica meta
somatized cxl lithic tuff w/ volcanic fragments making 
up to 70% of rock volume. Cxl volume is less than 1% 
and consists of clear feldspar w/ lesser clear quartz and 
subhedral specular hematite. The tuff is pervasively 
metasomatized w/ silica, w/ subsequent minor secondary 
laumontite. 

W/ increased laumontite 

W/ very little silica metasomatism. 

Dark green to gray to red brown cxl lithic cemented tuff 
w/ minor silica metasomatism. Secondary laumontite 
common, secondary calcite rare. 

No sample. Rig shut down w/o bottoms up. 

Dark brown gray to green gray cxl pumice bearing lithic 
tuff. Pumice fragments are rare and highly altered, 
usually to celadonite and other clays. Cxls make up 
less than 1% of volume, and consist of feldspar w/ 
lesser quartz and specular hematite. Lithic fragments 
are composed of altered mixed volcanics. Secondary 
minerals include much laumontite, tr. calcite. Tr, 
slough from hornblende porphyritic andesite. 

Cxl bearing lithic tuff w/ possible tuffaceous sediments, 
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W/ abundant laumontite and local salmon colored 
secondary K-spar; tr. pearly white mica (sericite?); 
tr. finely cxln pyrite associated with fracture 
filling laumontite; tr. mylonite. Up to 20% of sample 
may be tuffaceous sediments. 

f 

Dark gray to dark green gray, locally brown cxl bearing 
lithic tuff w/ abundant secondary laumontite and 
possibly other zeolites, often as fracture or vein 
filling; tr. mylonite. 

3380-

3390-

3400-

3410-

3420-

3430-

-3390 

-3400 

-3410 

-3420 

-3430 

-3440 

a/a 

a/a 

a/a 

a/a 

a/a 

a/a 

3440-3450 

3450-3460 

3460-3470 

3470-3480 

a/a 

a/a 

a/a 

a/a 

3480-3490 95% 

5% 

3490-3500 

3500-3510 100% 

W/ tr. secondary salmon colored K-spar. 

W/ tr. to minor mylonite. 

Dark gray green to dark gray, locally brown gray, 
locally silicified, cxl bearing lithic tuff. Cxls 
include clear feldspar and tr. clear quartz. Lithic 
content varies, w/ maximum up to 30% of rock volume, 
consisting of mixed volcanic fragments. Secondary 
laumontite is common along veins and fractures. Tr. 
secondary salmon colored K-spar occurs in tuff and 
volcanic fragments. Tr. mylonite is present. 

Predominantly dark brown gray tuff, w/ 5% green gray 
strongly clay and chlor altered fine grained andesite. 

Dark green gray strongly clay and chlor altered plag. 
hornblende prophyritic andesite. 
Brown gray cxl bearing lithic tuff. 

Dark gray brown to dark gray cxl bearing lithic tuff. 

Dark green gray to dark brown gray locally strongly 
silicified cxl bearing lithic tuff. Minor cxl content 
predominantly metasomatically altered feldspar. Lithic 
fragments are mixed volcanic. Secondary laumontite is 
common. Secondary pyrite occurs in very small cxls, 
usually concentrated w/ cryptocxln silica in the meta
somatized fragments. Minor mylonite present throughout. 
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3510-3520 

3520-3530 

3530-3540 

3540-3550 

a/a 

a/a 

a/a 

3550-3560 a/a 

3560-3570 

3570-

3580-

3590-

3600-

3610-

3620-

-3580 

-3590 

-3600 

-3610 

-3620 

-3630 

a/a 

a/a 

a/a 

a/a 

a/a 

90% 

10% 

3630-3640 60% 
40% 

3640^ 

3650-

3660-

-3650 

-3660 

-3670 , 

90% 

10% 

a/a 

90% 

Continuing mylonite. 

Dark brown gray to dark green gray lithic tuff; similar 
to above though w/ only minor silica metasomatization and 
corresponding reduction in secondary pyrite. 

Dark brown gray, locally dark green gray (celadonite 
alteration?) strongly silicified cxl lithic tuff. Cxls 
compose less than 2% of rock volume, and are predominantly 
angular quartz fragments and feldspar altered by meta
somatism, w/tr. specular hematite. Lithics make up from 
5 to 20% of rock volume and consist of strongly altered 
volcanic fragments. Secondary laumontite as fracture 
filling is common, w/ minor chlorite. 

W/ minor mylonite. 

W/ increased mylonite. 

Strongly sheared and clay altered tuff a/a, altered to 
light gray to white w/ much silica metasomatism, minor 
secondary,pyrite. 
Gray green to dark gray green, chloritized and clay 
altered plag. hornblende and augite porphyritic andesite. 

Brown to white extremely altered lithic tuff. 
Dark green gray chloritized and clay altered aphanitic 
plag. Hornblende and augite porphyritic andesite w/ 
tr. secondary laumontite and pyrite. 

Green gray altered porphyritic andesite w/ minor 
secondary laumonite. 
Brown to white altered lithic tuff. 

White to light gray metasomatized welded silicic tuff. 
Textures indicate a cxl vitric tuff with plagioclase 
(or K-spar?) minor femic component, pumice lapilli, glass 
shards, and a minor lithic component. Secondary minerals 
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3660-3670 (cont.) 
90% include silica (including crystobalite), calcite, and 

clay, chlorite, and occasional hematite. Vein minerals 
include calcite, quartz, and minor unidentified zeolite. 

10% Porphyritic andesite a/a. 

3670-3680 a/a 

3680-3690 a/a 

3690-3700 75% Light to medium greenish gray altered and moderately 
indurated cxl lithic tuff. 10% sub mm angular lithic 
clasts (volcanic), 5% crystals of quartz and altered 
feldspar. Secondary clay, chlorite (?), quartz, magne
tite and hematite. Veins and locallized occurences of 
calcite, laumontite (?), and tr. pyrite. 

25% Welded silicic tuff a/a. 

3700-3710 Greenish gray to brownish gray altered and slightly 
indurated cxl lithic tuff. Variable sizes and concen
tration of angular lithic clasts (1 mm and smaller), 
cxls of quartz, altered feldspar (some is definitely 
plag.). Some epidote replaces feldspar. Matrix is 
altered to clay, hematite, silica species, minor cal
cite, chlorite, tr. pyrite. Veins consist of calcite 
and zeolites. 

3710-3720 80% Light greenish gray to medium gray recrystalized augite, 
hornblende, porphritic andesite with minor disseminated 
magnetite. 

20% Cxl lithic tuff a/a. 

3720-3730 90% Brownish gray cxl lithic tuff a/a. 
10% Augite hornblende andesite. 

3730-3740 a/a 

3740-3450 a/a 

3750-3760 a/a 

3760-3770 100% Brown gray, locally green gray, divitrified, cemented 
lithic tuff. Angular to subrounded lithic clasts of 
mostly mafic composition, usually less than 1 mm compose 
50% of rock volume. The remainder is moderately indur
ated devitrified tuff with much secondary clay, hema
tite, chlorite, Si02 and minor zeolite. Occasional cxls 
of clear plag, and quartz are the only remaining primary 
minerals. Up to 5% of the rock consists of laumontite, 
massive calcite, occasional drusy quartz, and small pods 
of chlorite in veins. 
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3770-3780 a/a 

3780-3790 a/a 

3790-3800 40% 

35% 
25% 

3800-3810 60% 
25% 
15% 

3810-3820 50% 

50% 

3820-3830 40% 
40% 

20% 

3830-3840 95% 

3840-3850 a/a 

3850-3860 a/a 

3860-3870 a/a 

3870-3880 100% 

Increase in lithic component. 

Dark gray to very dark green chloritized, and locally 
albitized meta-basalt. Rock contains secondary albite, 
chlorite, magnetite, zeolite, possible epidote. No 
good relict textures remain. 
Brown gray cemented lithic tuff. 
White friable secondary minerals including abundant 
laumontite, with lesser calcite, heulandite and chlorite. 

Meta-basalt/andesite a/a, becoming slightly less altered. 
White secondary minerals as above. 
Tuffs as above. 

White secondary minerals as above, including much 
laumontite and chlorite, with lesser calcite, tr. 
pyrite. 
Gray to dark green gray chloritized, locally albitized 
meta-basalt. 

Brown to green gray devitrified, cemented lithic tuff. 
Gray to dark gray meta-basalt w/ relict porphyritic 
texture occasionally visible. Minor sheared fragments 
are present. 
Vein filling zeolites, calcite, and chlorite (as coatings 
and in pods). 

Greenish to brownish gray devitrified cemented to 
welded lithic tuff. Alteration makes estimation of 
% lithic component difficult. Tuff and clasts are 
altered to clay, silica, hematite, chlorite, calcite, 
and laumontite. Most lithics are less than 1 mm. 

W/ tr. epidote; lithics up to 40% of rock volume. 

Brownish gray to locally greenish gray, devitrified, 
cemerited to welded tuff. 30% sub mm angular to sub
rounded, mostly mafic, lithic clasts. Small % of 
white altered feldspar cxls, Minor amount unidentified 
zeolites occuring in veins. Secondary minerals include 
clay, hematite, silica, chlorite and minor calcite. 

3880-3890 a/a 

3890-3900 a/a 
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3900-3910 a/a 

3910-3920 a/a W/ increase in vein zeolite, calcite, and chlorite, 

3920-3930 a / a 

3930-3940 a/a 

3940-3950 100% Grayish brown devitrified.cemented lithic tuff," 20% 
dark gray, angular to subrounded, basaltic lithic clasts 
(less than 1 mm). Relict primary minerals consist of a 
minor % of white altered feldspar cxls, and occasional 
specular hematite cxls. Secondary minerals include clay, 
hematite, silica, and chlorite. Sparse veins consist of 
laumontite, occasionally associated w/ chlorite, calcite 
and tr. pyrite. 

3950-3960 a/a 

3960-3970 a/a 

3970-3980 Dark gray to brownish gray locally greenish gray, 
devitrified cemented lithic tuff. 20 to 25% altered 
lithic clasts of mafic composition. Minor cxl component 
of the tuff consist of white altered plag. Tuffaceous 
matrix is mostly altered to clay, silica, hematite, 
zeolites, calcite, minor chlorite, and magnetite. Vein 
fillings consist of heulandite and possible laumontite, 
often associated w/ chlorite, tr, pyrite, and minor 
calcite, making up 2 to 3% of rock volume, 

3980-3990 a/a 

3990-4000 a/a W/ tr. epidote, and possible local albitization. 

4000-4010 a/a 

4010-4020 a/a , 

4020-4030 Orange red to red gray devitrified and cemented lithic 
, tuff. Orange red material shows relict glass shard 
textures. Feldspar and quartz cxls are present but 
sparse, feldspars are altered white. Mafic lithic 
clasts make up 20% of total volume, Tuffaceous 
material is devitrified and cemented w/ clay, zeolite, 
and Si02. Secondary zeolite, chlorite, and calcite 
occur in veins and rocks. Hematite staining is perva
sive. Chlorite occurs in altered mafic clasts, and as 
pods and veins. 

4030-4040 a/a 
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4040-4050 a/a 

4050-4060 a/a 

4060-4070 a /a 

4070-4080 100% 

4080-4090 85% 
15% 

4090-4100 a/a 

4100-4110 a/a 

4110-4120 a/a 

4120-4130 a/a 

4130-4140 

4140-4150 a/a 

4150-4160 a/a 

4160-4170 100% 

4170-4180 a/a 

4180-4190 a/a 

4190-4200 a/a 

4200-4210 a/a 

Reddish brown devitrified, cemented cxl bearing lithic 
tuff consisting of 10-20% altered mafic angular to sub-
round mm size lithic clasts; 10% cxls of altered feld
spar, and minor quartz. Secondary minerals include clay, 
hematite, zeolite, minor calcite, chlorite, and tr. 
pyrite. Zeolite, calcite, and associated chlorite 
occur as vein fillings. 

Reddish gray to dark gray lithic tuff as above. 
White secondary vein minerals including zeolites 
(probably laumontite and heulandite]^ clear rhombs of 
calcite, and minor chlorite. 

W/ secondary vein minerals down to 5%. 

Brown gray to green gray devitrified metasomatized cxl 
lithic tuff. Altered feldspar cxls make up 3 to 5% of 
rock volume. Angular to subangular mafic lithic clasts 
make up from 10 to 20% of rock volume. Secondary minerals 
include clay, chlorite, hematite, calcite and laumontite, 
Mylonite is present. 

W/ continued mylonite present. 

Brown gray cxl bearing lithic tuff. Cxls of euhedral to 
subhedral plagioclase, which has been partially altered 
to clay, make up approximately 3% of the rock volume. 
Angular to subangular chloritized lithic clasts make up 
to 15% of the rock volume. Occasional tuff fragments 
show evidence of shearing. 

W/ lithic clasts predominantly from mafic lava, 

W/ occasional pods of chlorite, 

W/ tr, pyrite. 

Including laumontite vein f i l l i n g s . 
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4210-4220 a/a 

4220-4230 

4230-4240 a/a 

4240-4250 a/a 

4250-4260 a/a 

4260-4270 a/a 

4270-4280 70% 

25% 

5% 

4280-4290 90% 

4290-4300 a/a 

4300-4310 a/a 

4310-4320 a/a 

4320-4330 90% 

10% 

4330-4340 100% 

4340-4350 a/a 

4350-4360 a/a 

4360-4370 a/a 

Dark gray to green gray to brown gray devitrified cxl 
bearing lithic tuff. Minor cxls consist of clear to 
cloudy fragments of euhedral feldspar and tr. euhedral 
to subhedral magnetite. Lithic fragments are strongly 
clay altered, and appear to be derived from mixed vol
canic sources. Secondary minerals, usually associated 
w/ the green gray colored tuff, consist of laumontite, 
and possibly other zeolites, pyrite, chlorite, and tr. 
calcite; and most commonly occurs in veins, 

W/ chlorite rich dark green gray mylonite, 

W/ increase in secondary calcite, continued mylonite. 

W/ minor dark gray aphanitic plag, porph. lava. 

Gray to dark gray silicified tuff w/ relict feldspar 
cxls, associated w/ secondary calcite, and tr, laumontite. 
Dark gray brown to red brown magnetite, quartz, feld
spar bearing lithic tuff. 
Dark green to light gray mylonite. 

Gray to dark gray, locally silified, sheared altered 
tuff, w/ abundant veins; secondary minerals include 
laumontite w/ lesser amounts of calcite, and silica. 

W/ only minor, silicification. 

Gray to light gray green to brown strongly clay altered 
lithic tuffs w/ minor feldspar cxls. 
Secondary laumontite w/ lesser amounts of calcite, 
locally minor chlorite and pyrite. 

Gray green strongly clay altered cxl bearing lithic 
tuff. Minor cxl component consists of cloudy feldspar 
and magnetite. Altered lithics are of mixed volcanics. 
Secondary minerals include clay, calcite, laumontite w/ 
minor chlor, tr, pyrite, and tr, epidote, 

W/ tr, mylonite. 
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4370-4380 a/a 

4380-4391 

4391-4400 

4400-4410 a/a 

4410-4430 

4430-4440 

4440-4450 a/a 

4450-4460 a/a 

4460-4470 a/a 

4470-4480 a/a 

4480-4490 a/a 

4490-4500 a/a 

4500-4510 a/a 

4510-4520 100% 

W/ slight increase in chlorite. 

No sample due to trip. 

Mixed tuff fragments, from light gray green to dark gray 
to orange, apparently slough from uphole after trip. 

No sample due to twist off. 

Medium gray to brown gray cxl bearing, very clay altered 
lithic tuff. Angular to subrounded volcanic lithic 
clasts and sparse milky feldspar cxls all show alteration 
to clay, hematite, chlorite, zeolites, calcites and 
pyrite. Alteration variable, pieces w/ evidence of vein 
filling generally show most intense alteration. Vein 
minerals include laumontite, calcite, chlorite and 
pyrite. 

W/ some pyrite altering to hydrous Fe oxide. 

Minor shearing and mylonitization w/ secondary zeolite 
cementing and some vein silica. 

4520-4530 a/a 

4530-4540 a/a 

Rock has taken on a greenish color, and appears to be 
more intensely altered with a higher degree of silici
fication. 

Dark gray to medium gray holocxln augite and plag. 
porphyritic subvolcanic basalt. Groundmass shows 
chlorite and clay alteration, w/ minor zeolite and 
magnetite. Plag. phenocrysts remain quite clear, but 
often have opaque inclusions along cleavage planes. A 
clear brown anhedral augite is also present as a 
phenocryst phase. Pyrite is present in small amounts. 
Vein minerals include laumontite, calcite and crypto
cxln Si02, pyrite, and chlorite. 

Some hydrous Fe oxides after pyrite. 
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4540-4550 a/a 

4550-4560 a/a 

4560-4570 99% 

1% 

4570-4580 a/a 

4580-4590 

4590-4600 a/a 

4600-4610 a/a 

4610-4620 98% 

2% 

4620-4630 a/a 

4630-4640 a/a 

4640-4650 a/a 

4650-4660 80% 

20% 

4660-4670 90% 

10% 

4670-4680 a/a 

4680-4690 a/a 

Dark gray to dark greenish gray coarsely plag. porphyr
itic holocxln basaltic shallow intrusive, Groundmass 
shows clay and chlorite alteration with occasional 
pyrite. Clear twinned plag. up to 1 mm, with opaque 
inclusions commonly, makes up to 20% of this rock. 
Clear brown augite, showing very poor cleavage makes 
up a small % of phenocryst assemblage. Vein minerals 
include laUmontite, cryptocxln, Si02, calcite, and 
occasional chlorite, Pyrite is commonly associated with 
all these. 
Soft black serpentine. 

W/ 5% laumontite in veins. 

W/ 1% serpentine. 

Very dark green augite plag, porphyritic holocxln 
basaltic shallow intrusive as above. Vein minerals are 
more common and include laumontite, calcite, pyrite, 
chlorite, and cryptocxln Si02 in decreasing order. 
Dark green soft serpentine. 

W/ increase in vein zeolites. 

Light greenish gray strongly metasomatized lithic tuff. 
Original clastic texture barely visible through intense 
silicification. This may be a contact altered zone from 
the intrusive above. 
Very dark green augite plag, porphyritic basalt a/a. 

Light greenish gray strongly metasomatized lithic tuff. 
Unit is altered w/ secondary minerals including clay, 
albite, silica, and locally pyrite, zeolite, epidote, 
and specular hematite. 
Uphole material a/a. 

Reduced metasomatism; increased laumontite. 
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4690-4700 a/a 

4700-4710 a/a 
r 

4710-4720 a /a 

4730-4740 

4740-4750 

4750-4760 a/a 

h l b O - k l l Q a/a 

4770-4780 a/a 

4780-4790 a/a 

4790-4800 a/a 

4800-4810 100% 

4810-4820 a/a 

4820-4830 a/a 

4830-4840 a/a 

Greenish gray to brownish gray metasomatized lithic 
tuff. Rock is recxlized to clay, albite, silica, 
chlorite, with specular hematite, pyrite, tr. epidote, 
minor calcite. Alteration variable and appears to be 
vein controlled; vein minerals include zeolites, (laum
ontite?) pyrite, chlorite, and tr. epidote. 

Brownish gray to locally greenish gray devitrified and 
partially silicified cxl lithic tuff. 

Brownish gray to greenish gray, devitirified cemented cxl 
lithic tuff. Secondary minerals include clay, silica, 
hematite, and locally, pyrite, chlorite, specular hema
tite, zeolites, w/ occasional epidote. The cxl 
content is mostly white altered plag. The lithics are 
angular to subround mixed volcanic fragments, always 
altered, w/ occasional pumice relicts. 

W/ laumontite vein fillings, occasional epidote, and 
some mylonite. 

Dark gray cxl bearing lithic tuff. Cxls consist of 
occasional feldspar that is usually cloudy and may have 
been albitized. Lithic fragments appear to be derived 
from intermediate to mafic volcanics and compose from 
as little as 5% to as much as 80% of total rock 
volume, w/ the average at 30%. Very fine cxln clear to 
white zeolite contributes to the cementing of this tuff. 
Secondary minerals include clay, minor laumontite, and 
minor calcite. 
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4840-4850 a/a 

4850-4860 a/a 

4860-4870 a/a 

4870-4880 

4880-4890 a/a 

4890-4900 a/a 

4900-4910 a/a 

4910-4920 a/a 

4920-4930 a/a 

4930-4940 

4940-4950 a/a 

4950-4960 a/a 

4960-4970 a/a 

4970-4980 a/a 

4980-4990 a/a 

4990-5000 a/a 

5000-5010 a/a 

5010-5020 a/a 

W/ 2-3% green gray silicified and pyrite bearing 
veins w/ chlorite and fragments of feldspar. Alteration 
appears to be related to the mafic intrusive event 
observed in the 4600' samples. Minor to tr. very 
dark green soft mylonite also present. 

W/ tuff becoming green gray; w/ increased clay and 
chlorite alteration. 

Tuff a/a, here green gray clay and chlorite altered, 
moderately to strongly silica metasomatized and w/ 
tr, pyrite. 

W/ 20% dark orange gray less altered tuff as in 
samples above 4840', 

W/ 50% dark orange gray, less altered, lithic tuff, 
50% gray green clay and chlorite altered lithic tuff. 

W/ 80% dark orange gray lithic tuff. 

Tr. mylonite. 

Dark green gray clay and chlorite altered cxl bearing 
lithic tuff. Minor cxls consist of plagioclase; many 
appear to have been albitized. Locally the tuff has 
undergone silica metasomatization. Additional secondary 
minerals include laumontite, calcite, and tr. pyrite. 

Dark green gray to orange gray. 

W/ tr. secondary epidote as groundmass alteration in 
the dark orange gray lithic tuff. 

W/ green gray pyrite bearing silica and chlorite veins, 
and occasional plagioclase fragments; probably associ
ated w/ the intrusive @ 4600'. 
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5020-5030 100% 

5030-5040 a/a 

5040-5050 a/a 

5050-5060 a/a 

5060-5070 a/a 

5070-5080 a/a 

5080-5090 a/a 

5090-5100 a/a 

5100-5110 100% 

5110-5120 a/a 

5120-5130 a/a 

5130-5136 a/a 

5136-5150 

5150-5160 100% 

5160-5170 a/a 

5170-5180 a/a 

5180-5190 a/a 

Dark orange gray cxl bearing lithic tuff a/a w/ 35% 
chlorite and clay alteration, giving a gireen gray color. 
Secondary laumontite and minor calcite occurs more often 
w/ the green gray altered tuff. Occasional drusy lau
montite cxls, up to 8 mm, suggest voids in rocks. 

W/ moderate shearing, increased clay alteration. 

W/ lithic component ranging from 10% to 80% of rock 
fragment volume, averaging near 65%. Abundant zeolites 
observed in matrix. 

W/ minor drusy laumontite, abundant laumontite cementing. 

Dark orange gray devitrified cxl bearing lithic tuff. 
Occasional cxl fragments of feldspar and magnetite. 
Clay and chlorite altered lithic fragments are from 
intermediate mafic volcanic sources, and make up from 
lo to 50% at the rock volume. Secondary minerals in
clude clay, moderate to minor laumontite, calcite, and 
locally chlorite. Silica and occasional pyrite veins 
are associated w/ minor green gray chlorite and clay 
altered zones. 

W/ lithic fragments equal to less than 10% of rock volume, 

W/ lithic component making up to 30% of rock volume, 
tr. secondary pyrite in veins. 

No returns; washout. 

Dark orange gray, locally green gray cxl bearing lithic 
tuff. 

W/ increase in secondary laumontite and calcite. 

Waibel 
Geol, Services 



Page 34 
USA 58-28 

5190-5200 a/a 

5200-5210 a/a 

5210-5220 a/a 

5220-5230 a/a 

5230-5240 a/a 

5240-5250 100% 

5250-5260 a/a 

5260-5270 a/a 

5270-5280 a/a 

5280-5290 a/a 

5290-5300 a/a 

5300-5310 90% 
10% 

5310-5320 a/a 

5320-5330 100% 

5330-5340 a/a 

5340-5350 a/a 

W/ minor locallized secondary specular hematite. 

Dark gray to dark orange gray devitrified cxl bearing 
lithic tuff, locally grading to a lithic bearing tuff. 
Mixed volcanic lithic fragments make up from less than 
1 to 30% of rock fragment volume. Secondary minerals 
include clay, laumontite, calcite, minor chlorite, tr. 
pyrite, and tr. to minor specular hematite and hydrous 
Fe oxides (subsequent to, and locally at the expense 
of pyrite). 

W/ tr, sheared fragments. 

W/ up to 20% dark gray., very fine grained w/ occasional 
micro-vesicles, possibly a welded zone. 

Dark orange gray devitrified tuff and lithic tuff a/a. 
Green gray altered cxl bearing lithic tuff w/ secondary 
clay, chlorite, laumontite, cryptocxln silica, Tr, 
calcite, and tr. pyrite. 

W/ general increase in silicification; clay alteration. 

Dark gray to dark orange gray devitrified, locally 
eutaxitic, cxl bearing lithic tuff. Cxls consist of 
clear to occasionally cloudy feldspar fragments w/ 
lesser amounts of euhedral to subhedral magnetite. 
Lithics consist of mixed intermediate to mafic volcanic 
fragments, and make up from 5% to 25% of rock volume. 
Secondary minerals include clay, laumontite, minor 
calcite, minor hydrous Fe oxides, and tr, cryptocxln 
silica, tr, chlor. 
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5350-5360 a/a 

5360-5370 a/a 

5370-5380 

5380-5385 a/a 

5385-5400 

5400-5410 

5410-5420 a/a 

5420-5430 a/a 

5430-5440 a/a 

5440-5450 a/a 

5450-5460 60% 

40% 

5460-5470 70% 

30% 

5470-5480 80% 

20% 

5480-5490 

5490-5500 

W/ 40% green gray, clay altered lithic tuff w/ secon
dary chlorite common, and occasional concentrations 
of pyrite. 

W/ minor secondary K-spar. 

Predominantly orange gray cxl bearing lithic tuff a/a 
w/ minor green gray clay and chlorite altered fragments, 
Secondary minerals continued a/a. 

No sample recovered, trip. 

Dark gray to dark orange gray cxl bearing lithic tuff 
w/ abundant secondary hematite and hydrous Fe oxides, 
minor clay, laumontite, and tr. calcite. 

W/ lesser Fe oxidate and minor green gray tuff fragments 
associated w/ cryptocxln silica and minor pyrite. 

W/ tr. mylonite. 

W/ slight increase in silicification and associated 
pyrite. 

Brown gray to orange gray quartz bearing tuff, locally 
silicified, and associated w/ pyrite bearing silica 
veins. 
Dark orange gray to green gray cxl bearing lithic tuff. 

Orange brown to light brown gray quartz and feldspar 
bearing tuff, may have originally been welded. 
Light brown gray to white pyrite bearing silicified 
tuff and silica veins. 

Dark orange brown feldspar and magnetite bearing 
lithic tuff w/ some fragments showing eutaxitic texture, 
minor secondary Fe oxides, laumontite, chlorite, and 
tr. calcite. 
Orange brown to light brown gray tuff and silicified 
tuff. 

Orange brown to dark orange brown to gray plag. and 
magnetite bearing lithic tuff, often showing eutaxitic 
texture. Secondary minerals include minor clay, Fe 
oxides, laumontite, chlorite, and tr. calcite and pyrite, 

No sample due to twist-off. 
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5500-5510 Orange brown to red brown devitrified cxl bearing 
lithic tuff. Uniform clay rich matrix with various 
sizes sub mm to 2-3 mm angular to subrounded lithic 
clasts up to 10-15%, occasional eutaxitic texture 
present. Sparse subhedral to euhedral cxls of quartz 
present. Secondary vein menerals include laumontite, 
calcite, chlorite, and tr, pyrite. 

5510-5520 a/a W/ increase in proportion of lithic clasts. 

5520-5530 75% Dark brownish gray devitrified lithic tuff, with much 
smaller % of lithic clasts. Secondary minerals a/a. 

25% Orange brown cxl bearing lithic tuff a/a. 

5530-5540 75% A/a. 
25% Secondary minerals are mostly soft white to clear cxln 

laumontite, with lesser calcite minor chlorite and 
tr. Fe oxides. 

5540-5550 Brown gray to red brown devitrified lithic tuff. Many 
lithic clasts show chlorite alteration. Secondary 
minerals a/a but make up less than 5% of rock volume. 

5550-5560 90% Gray brown to light red brown devitrified, locally 
cemented, lithic tuff with much clay and Fe oxide 
alteration. 

10% Si02, minor chlorite, tr, pyrite and Fe oxides, 

5560-5570 a/a 

5570-5580 a/a 

5580-5590 a/a W/ darker color and less Fe oxidation. 

5590-5600 a/a 2-3% white laumontite. 

5600-5610 Brown gray to purple brown gray welded to cemented cxl 
bearing lithic tuff. Sparse cxls of quartz and white 
feldspar. 2-3% secondary laumontite w/ tr. hematite and 
tr. calcite. 

5610-5620 a/a W/ much of the laumontite as vein fillings, associated 
w/ minor to tr. pyrite and Fe oxides. An increasing 
% of this material is welded, 

5620-5630 100% Red brown to gray brown welded to cemented lithic tuff, 
occasionally glass shards and eutaxitic texture visible. 
Most lithics appear to be mafic, Lithics are angular 
to subrounded, most are sub mm, and unsorted; making up 
to 20% of the total rock volume. Secondary minerals 
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5620-5630 (cont,) 
100% include clay, iron oxides, minor calcite, and zeolites 

in the groundmass, Laumontite, calcite, cryptocxln Si02, 
minor clay, chlorite, tr, specular hematite and heuland
ite occur in fractures and vugs. 

5630-5640 a/a 

5640-5650 a/a 

5650-5660 a/a 

5660-5670 100% 

5670-5680 a/a 

5680-5690 75% 
20% 

5% 

5690-5700 90% 

5% 

5% 

5700-5710 a/a 

5710-5720 a/a 

5720-5730 a/a 

5730-5740 
50% 

W/ increase in lithic component, minor mylonization and 
increasing degree of cementing. 

Increase in cementation and alteration. 

Dark brown gray to dark red gray devitrified cemented 
lithic tuff. Similar to above but it appears more 
altered, the cplor is much darker, and the lithic clasts 
are difficult to distinguish from tuffaceous matrix. 

A/a 
Gray to green gray, altered granular fine grained sub
volcanic basalt/andesite, 
Secondary laumontite, calcite, with traces of pyrite, 
chlorite, and minor fine dark opaque minerals. 

Light gray, altering to light green gray, aphanitic 
granular subvolcanic basalt/andesite, Groundmass is 
uniform, fine sugary textured mass of plag., green 
clay, minor calcite, and fine disseminated magnetite. 
In the less altered clasts, a pilotaxitic texture can 
be seen. Some clasts show relict phenocrysts with 
diffuse edges, which have been altered to zeolite, clay, 
and minor calcite. Rarely observed are relict ferromag. 
phenocrysts that are altered to clay, zeolite, and 
magnetite. No vesicles or other typical flow top 
features are observed. 
Secondary (mostly vein) minerals including laumontite, 
calcite, and tr, greenish clay, 
Uphole slough, 

W/ magnetite locally altering to hematite, 

W/ some pyrite. 

Very inhomogeneous sample. 
White to light green, intensely altered and silicified 
lithic tuff. Includes much clay, chlorite (?), calcite. 

Waibel 
Geol. Services 



Page 38 
USA 58-28 

5730-5740 (cont.) 
50% siliceous cement, magnetite, and pyrite. 
25% Light green fine grained altered intrusive a/a. 
20% Tuff and lithic clasts in varying states of alteration; 

includes some uphole slough. 
5% Secondary minerals including laumontite and lesser 

calcite veins, tr. pyrite. 

5740-5750 90% Light gray to light green gray fine grained granular 
altered hornblende bearing intrusive as above. 

5% Altered tuffs. 
5% Secondary minerals consist mostly of laumontite, w/ 

lesser calcite and cryptocxln Si02, often associated w/ 
pyrite. Some mylonite is observed in this sample. 

5750-5760 a/a 

5760-5770 50% Light green altered intrusive a/a. 
50% Dark brown altered welded lithic tuffs w/ relict 

eutaxitic texture still visible. Occasionally primary 
euhedral magnetite cxls are present. The tuff has been 
locally silicified. 

Dark brown gray, altered, welded to cemented, cxl 
bearing lithic tuff. Secondary minerals include 
clay, Fe oxides, laumontite, minor calcite, and tr pyrite. 
Light green altered intrusive a/a. 

5770-5780 

5780-5790 

5790-5800 

90% 

10% 

a/a 

85% Light gray to light green gray fine granular sparsely 
porphyritic plag. hornblende subvolcanic basalt/andesite, 
Phenocrysts are moderately to strongly altered. Ground-
mass consists of plagioclase and fine disseminated mag
netite w/ secondary clay and calcite, 

15% Dark brown gray cxl bearing lithic tuff. 

5800-5810 a /a Noticeable scarcity of vein minerals. 

5810-5820 Light gray to light green gray sparsely porphyritic 
fine granular altered subvolcanic basalt/andesite. 
The groundmass is a holocxln mass of locally pilotaxitic 
plag, green and white clays, minor calcite, and fine 
disseminated magnetite, Phenocrysts compose less than 
5% and are mostly plag, altering to clay, zeolite, 
calcite, and hornblende w/ well developed reaction rims, 

5820-5865 No samples due to washout, 

5865-5870 95% Green gray clay and chlorite altered augite bearing 
hornblende porphyritic andesite w/ local silicified zones. 
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5865-5870 (cont,) 
95% 

5% 

Secondary minerals include clay, chlorite, magnetite, 
and calcite disseminated in the rock; w/ vein calcite, 
silica, laumontite, and pyrite; secondary plag, (albite?) 
laths in groundmass of silicified areas; and tr, light 
pink stain (hem, or cinn?). 
Orange brown cxl bearing eutaxitic tuff. 

5870-5880 a /a 

5880-5890 a/a 

5890-5900 a/a 

5900-5910 100% 

5910-5920 a/a 

5920-5930 a/a 

5930-5940 a/a 

5940-5950 

5950-5960 90% 

10% 

5960-5970 a/a 

5970-5980 a/a 

5980-5990 a/a 

5990-6000 a/a 

6000-6010 a/a 

6010-6020 a/a 

6020-6030 a/a 

W/ increased magnetite, also minor laumontite as drusy 
cxls and as vein mineral, 

W/ increase in tuffs; also minor brecciated tuff and 
intrusive; tr, chlorite in large 2 mm clots. 

Brown to red brown locally eutaxitic cxl and lithic 
bearing tuff, varying from welded to cemented, Cxls 
include angular feldspar (sanidine?) and quartz fragments, 
w/ tr, magnetite, Lithic fragments consist of subrounded 
to angular altered volcanics. Secondary minerals include 
clay, tr, hematite, and tr, laumontite. 

W/ increase in andesite fragments, apparently slough 
from uphole. 

No sample recovered, trip. 

Brown to red brown, locally eutaxitic cxl and lithic 
bearing welded to cemented tuff a/a; incr, hem, 
Slough from andesite and contact altered tuffs uphole. 

W/ increasing slough from uphole, 
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6030-6040 a/a 

6040-6050 a/a 

6050-6060 a/a 

6063-6065 

6065-6070 100% 

6070-6080 a/a 

6080-6090 a/a 

6090-6100 a/a 

6100-6110 a/a 

6110-6120 a/a 

6120-6130 a/a 

6130-6140 a/a 

6140-6150 

W/ decrease slough from uphole. 

Brown to red brown, locally eutaxitic cxl and lithic 
bearing, welded to cemented tuff, w/ minor andesite 
slough from uphole. 

Fault: abundant mylonitized red brown tuff, no indic
ation of fluid movement, no mineralization. 

Brown gray to red brown cemented cxl bearing lithic tuff, 
w/ minor welded tuff. Cxls consist of feldspar fragments 
and tr. quartz fragments, also tr. magnetite. Lithics 
are clay altered volcanic fragments, making up from tr. 
to 15% of rock fragment volume. Secondary minerals 
include clay, tr. hematite, tr. laumontite. 

6150-6160 a/a 

6160-6172 a/a 

Brown gray to brown, locally eutaxitic cxl lithic tuff 
w/ both cemented and welded fragments present. Cxls 
consist of angular to subrounded fragments of quartz 
and feldspar (sanidine) never amounting to more than 2% 
of rock volume, The lithic component consists of angular 
to rounded mixed volcanic fragments, often both heat and 
clay altered. In the welded zones some lithic fragments 
have undergone plastic deformation. The lithic fraction 
makes up from 1 to 20% of the total rock volume. 
Secondary mineralization appears to be limited to clay, 
w/ possibly a tr. of laumontite. 

W/ tr. secondary calcite and laumontite. 
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6172-6174 

6174-6180 

6180-6190 a/a 

6190-6200 a/a 

6200-6210 a/a 

6210-6220 a/a 

6220-6230 a/a 

6230-6240 

6240-6250 90% 
5% 
5% 

6250-6260 100% 

6260-6270 50% 
50% 

6270-6280 60% 

40% 

6285-6287 80% 

20% 

6285-6290 95% 

Fault: abundant mylonitized brown tuff, w/ no 
subsequent mineralization. 

Brown gray to brown cxl lithic tuff, predominantly 
cemented. 

W/ tr. dipyramidal (Herkimer) quartz cxls. 

W/ continued tr. laumontite. 

No sample due to washout and trip. 

Gray brown to red brown cxl and lithic bearing tuff. 
Mylonitized red brown tuff. 
Green gray to dark green plag. porphyritic andesite w/ 
associated silicification. 

Gray brown to red brown cxl and lithic bearing tuff, 
commonly cemented w/ local eutaxitic fragments. The 
cxls include traces of feldspar, occasionally cloudy; 
traces of quartz fragments, and tr. of euhedral mag
netite. The lithic fragments consist of altered volcan
ics. Secondary clay alteration is common, and locally 
quite intense. 

Gray brown to red brown tuff a/a. 
Green gray to dark green gray fine to medium cxln plag. 
porphyritic diorite w/ abundant secondary chlorite 
(relict mafic cxls), clay, silica, disseminated magnetite, 
moderat calcite, minor laumontite, and tr. pyrite. 

Green gray to dark green gray fine to medium cxln 
diorite, w/ tr. remnant hornblende phenocrysts. Most 
mafic minerals have been totally chloritized. In the 
zones of silica metasomatization the plag. appears to 
have been albitized. Additional secondary minerals a/a. 
Gray brown to red brown tuff a/a. 

Gray brown to red brown tuff a/a, w/ scarce mineralized 
zones containing pyrolusite and native copper. 
Green gray to dark green gray diorite a/a. 

Gray brown to red brown cxl and lithic tuff a/a w/ minor 
mylonite, Tr. native copper associated w/ translucent 
white clay. Other secondary minerals include clay, tr. 
laumontite and local chlorite. 
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6285-6290 (cont.) 

5% Dark green gray intrusive fragments. 

6290-6300 100% Brown tuff a/a. 

6300-6310 a/a 

6310-6320 100% Red brown to gray brown devitrified cxl lithic tuff. 
Cxl component consists of altered plagioclase, clear 
quartz, and occasional euhedral magnetite. The lithic 
clasts are mostly less than 1 mm, usually show clay or 
chlorite alteration. Secondary minerals include clay, 
hematite, minor chlorite, laumontite, tr. calcite. 

6320-6330 a/a W/ minor mylonite. 

6330-6340 80% Brown tuff a/a. 
20% Light to medium greenish gray intrusive fragments. 

6340-6350 a/a W/ an increase in the amount and size of the lithic 
clasts in the tuff; also tr. secondary pyrite. 

6350-6360 50% Brown tuff as above. 
30% White to very light green metasomatized tuff. Tuffaceous 

material has been recrystalized to a very light colored 
mixture of albite, calcite, minor chlorite, probably 
cryptocxln Si02. Relict clastic texture is recognizable. 
Quartz clasts are for the most part unaffected or show 
overgrowths, rarely. Fe oxides occur in minor amounts. 

20% Medium green gray to medium gray, lightly chloritized 
and albitized lithic volcanic clasts. Most show alter
ation of the groundmass to albite, chlorite, clay and 
calcite; and recrystallization of the plagioclase pheno
crysts to albite, calcite and zeolites. 

6360-6370 70% White to very light green white metasomatized tuff a/a, 
w/ tr. pyrite present. 

30% Brown tuff a/a. 

6370-6380 a/a 

6380-6390 70% White to very light green strongly metasomatized tuff. 
Secondary minerals include albite, clay, chlorite, 
calcite, and zeolite. Relict texture obscured but present. 

6390-6400 a/a W/ calcite and chlorite occuring in localized pods, and 
as fracture fillings. Minor mylonite and serpentine 
present. 
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6400-6410 50% 

6460-6470 

50% 

6410-6420 a/a 

6420-6430 a/a 

6430-6440 a/a 

6440-6450 a/a 

6450-6460 80% 

20% 

60% 

40% 

Brown gray to red brown devitrified cxl and lithic 
bearing tuff. Clay and hematite alteration dominate 
the tuffaceous material; crystals are sparse, and con
sist of angular sub mm chips of feldspar and occasional 
euhedral magnetite cxls. Some occasional tuff fragments 
display a eutaxitic texture; some fragments show mylon
itization. , 
White to very light green strongly metasomatized tuff. 
The texture is similar to the brown tuff, but has been 
strongly metasomatized w/ recrystallization of the finer 
materials. The rock has been altered to clay (illite?), 
albite, calcite, minor chlorite, magnetite, and specular 
hematite. Vein minerals include calcite, laumontite and 
minor chlorite. 
W/ some mylonite. 

W/ 65% white metasomatized tuff; 35% brown tuff. 

Cuttings much finer. 75% white to light green meta
somatized tuff a/a; 25% brown tuff a/a. 

50/50 split, brown/white tuff. 

White to very light green strongly metasomatized tuff 
a / a . Original clastic texture is increasingly obscured. 
Secondary calcite, both disseminated and fracture filling, 
are abundant; zeolites are decreasing. 
Brown tuff a/a. 

Trip sample 
Red brown to gray brown devitrified and locally quite 
compacted cxl and lithic bearing tuff. 
White to very light green gray, strongly metasomatized 
tuff. The clastic texture is still quite visible. The 
rock is altered to white clay, albite, and calcite, w/ 
localized concentrations of cryptocxln Si02, chlorite, 
and tr. of Fe oxides. 

6470-6480 a/a 

6480-6490 a/a 

6490-6500 80% White to very light green, strongly metasomatized, cxl-
lithic tuff. Rock is locally recrystalized to albite, 
clay (illite?), calcite, cryptocxln Si02, local minor 
chlorite, and tr, pyrite. Some relict clastic texture 
remaining. Secondary zeolites occur in very minor 
amounts, Calcite occurs both as a secondary mineral in 
the rock, and as the major vein filling mineral, Crypto
cxln Si02 and quartz occur as vein minerals. 
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6490-6500 (cont.) 
20% 

6500-6510 a/a 

6510-6520 a/a 

6520-6530 a/a 

6530-6540 a/a 

6540-6550 a/a 

6550-6560 a/a 

6560-6570 a/a 

6570-6580 80% 

20% 

6580-6590 a/a 

6590-6600 a/a 

6600-6610 60% 

40% 

6610-6620 a/a 

6620-6630 a/a 

6630-6640 a/a 

6640-6650 

6650-6660 a/a 

6660-6670 a/a 

Gray brown to red brown devitrified cxl and lithic 
bearing tuff as above. Note: occasional mylonitized 
fragments are present. 

W/ 2% uphole slough. 

W/ 50/50 split white altered tuff and brown tuff. 

Continued minor mylonite. 

30/60 split brown tuff and white altered tuff. 

Trip sample, higher proportion of brown tuff and uphole 
debris. 

Wliite metasomatized tuff. Secondary pyrite is minor but 
becoming more abundant. Silicification is increasing; 
tr. of drusy quartz are present. 
Brown tuff. 

W/ continued mylonite. The rock is increasingly horn-
felsed and is losing its relict clastic texture. 

W/ 40% brown tuff. Vein minerals include cryptocxln 
Si02, calcite, tr. pyrite, chlorite, and drusy quartz. 

White to very light green hornfelsed tuff. Rock has been 
metasomatized to cryptocxln Si02, albite, calcite, clay 
(?) with minor chlorite and pyrite. Vein fillings 
consist of cryptocxln Si02, quartz, calcite, minor chlor
ite (often associated w/ pyrite) and tr. drusy quartz. 
Little relict clastic texture remains. 
Gray brown to red brown devitrified cemented cxl and 
lithic bearing tuff a/a. 

W/ 20% brown tuff. 

Minor shearing. 

W/ 95% hornfelsed tuff. 

No sample due to trip. 

50/50 split brown cxl lithic tuff with altered white tuff, 
mylonite. 
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6670-6680 50% Brown gray to red brown cxl lithic bearing devitrified 
tuff a/a; locally sheared. 

50% White to very light green strongly metasomatized, locally 
hornsfelsed tuff. Relict textures indicate similar 
material as the brown tuff. Rock is altered to crypto
cxln Si02, albite, calcite, illite (?), and minor chlor
ite. Vein minerals include cryptocxln Si02, quartz, 
calcite w/ tr. pyrite, drusy quartz, and chlorite, . 
Mylonite is common, 

6680-6690 a/a 

6690-6700 95% Metasomatized tuff, w/ amount of chlorite increasing. 
Some small pieces consist.of an aggregate of chlorite, 
magnetite, and hematite. 

5% Brown gray to red brown devitrified tuff. 

6700-6710 a/a 

6710-6720 97% White to very light green hornfelsed cxl lithic tuff. 
Rock is almost totally recrystalized with much meta
somatism. Composition is mostly cryptocxln Si02, albite, 
quartz, and illite (?). Chlorite is present locally in 
minor amounts; calcite has decreased to minor amounts. 
Only trace amounts of pyrite are observed. No drusy 
quartz observed. 

3% Uphole slough, including brown cxl lithic tuff and micro-
diorite intrusive fragments. 

6720-6730 a/a W/ tr. drusy quartz and possible laumontite. 

6730-6740 a/a W/ minor mylonite. 

6740-6750 a/a 

6750-6760 a/a W/ local light brown stain and minor mylonite. 

6760-6770 a/a 

6770-6780 98% White to very light brown to very light green hornfelsed 
tuff. Rock is totally recrystalized to a fine aggre
gate of Si02 , albite, illite (?), local concentrations 
of chlorite and tr. of disseminated pyrite. Other 
secondary minerals include small amounts of calcite, 
drusy quartz, and minor zeolites, 20% of the chips show 
a light Fe oxide stain. Minor amounts of mylonites are 
present, 

2% Uphole slough (brown tuff), 

6780-6790 a/a 
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6790-6800 a /a 

6800-6810 a/a 

6810-6820 98% 

2% 

6820-6830 a/a 

6830-6840 a/a 

6840-6850 a/a 

6850-6860 a/a 

6860-6870 a/a 

6870-6880 a /a 

6880-6890 a/a 

6890-6900 95% 

6900-6910 a/a 

6910-6920 a/a 

6920-6930 a/a 

6930-6940 98% 

W/ slight increase in chlorite content. 

W/ 8% sheared and brecciated brown tuff containing 
veins of calcite and laumontite. 

White to very light green, locally very light brown, 
hornfelsed tuff. The tuff is fine crystalline, usually 
with no relict texture, consisting of cryptocxln Si02, 
albite, quartz, illite (?), minor chlorite and tr. pyrite. 
Vein minerals include cryptocxln Si02, quartz, minor 
calcite, and chlorite. 
Uphole slough including brown cxllithic tuff. 

One piece of chlorite-calcite-laumontite vein filling 
found. Chlorite susually is associated w/ Si02. 

Some pyrite appears slightly oxidized. 

W/ slight increase in pyrite. 

Secondary chlorite-quartz association is common, tr. 
laumontite present. 

W/ continued tr. mylontite. 

White to very light green, locally very light brown 
hornsfelsed tuff composed of fine cxln Si02, albite, 
illite, and chlorite. Vein minerals include quartz, 
chlorite, and tr. pyrite. Occasional fragments of 
pyrite have been oxidized. 

2% 

Light brown white to light green white to white fine 
cxln hornfelsed tuff. Rock is composed of cryptocxln 
Si02, albite, and illite. Secondary chlorite occurs 
in minor amounts; secondary pyrite in trace amounts. 
The nearly pervasive brownish tint looks like Fe oxide. 
Local areas show red Fe oxide staining. Minor vein 
minerals consist of cryptocxln Si02, quartz, minor 
calcite, tr. laumontite and tr. chlorite. Mylonit
ized tuff fragments are common. 
Uphole slough. 
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6940-6950 

6950-6960 

a/a 

95% 

6960-6970 

6968-6969 

6970-6980 

5% 

a/a 

100% 

6980-

6990-

7000-

7010-

-6990 

-7000 

-7010 

-7020 

a/a 

a/a 

a/a 

a/a 

7020-7030 a/a 

7030-7040 a/a 

7040-7050 a/a 

7050-7070 

7070-7080 90% 

10% 

V7/ increased mylonite. 

White to orange white, locally green white,pyrite 
bearing chlorite, albite grade hornfelsed tuff w/ 
remnant quartz cxls and secondary silica, calcite, 
and tr. laumontite. 
Brown cxl bearing lithic tuff (slough from uphole), 

W/ 10% gray green silica metasomatized micro-diorite. 

Thin sill of green gray chloritized micro-diorite. 

White to light gray hornfelsed tuff w/ abundant 
cryptocxln silica, moderate amounts of calcite, clay 
(illite?), albite, tr. pyrite, chlorite, and laumontite. 

W/ abundant quartz veins. 

W/ moderate amounts of orange brown Fe oxide staining. 

Secondary pyrite tends to follow chlorite; also minor 
light orange brown fragments may contain some siderite. 

Orange brown staining common; some amorphous blooms of 
orange brown mineral (Fe oxide and clay?) congenetic w/ 
late stage drusy quartz. 

W/ slough from uphole (brown tuff). 

Increased orange brown color, possibly both disseminated 
hematite and siderite; continued slough from uphole. 

No sample recovered, trip for washout. 

White to light gray to brown gray hornfelsed tuff w/ 
secondary silica, quartz, calcite, illite, albite, 
moderate amounts of chlorite, tr, pyrite, tr. hematite, 
and tr. laumontite; also tr. mylonite. 
Brown cxl and lithic bearing tuff, slough from uphole. 

7080-7085 Torquing sample: Hornfelsed tuff here is very strongly 
silicified, much more so than above. 

7085-7090 90% Light gray to green white hornfelsed tuff, moderately 
silicified w/ secondary silica, quartz, calcite, chlorite, 
laumontite, and tr. pyrite; also tr, mylonite, 

10% Slough from brown tuff uphole. 
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7090-7100 a/a W/ minor secondary laumontite in hornfelsed tuff, 

7100-7110 a/a W/ 2% chloritized micro-diorite fragments, usually 
associated w/ fragments of hornfelsed tuff, 

7110-7120 a/a 

7120-7130 60% Light brown gray to light green gray hornfelsed tuff 
w/ local concentrations of disseminated laumontite. 
Relict texture of original tuff is more apparent than 
above. The degree of silicification is significantly 
less than above. Secondary minerals include calcite, 
albite, clay, silica, chlorite, and laumontite. 

30% White to green to brown sheared hornfelsed tuff w/ 
associated vein calcite, laumontite, drusy quartz, 
silica, chlorite, clay (illite?), and hematite. 

10% Slough from uphole brown tuffs. 

7130-7140 a/a W/ 70% sheared tuff; overall fragments showing a more 
micro-granular texture; secondary silica more localized 
as fracture or pocket fillings. 

7140-7150 70% Hornfelsed tuff a/a. 
20% Gray to green gray to brown gray metasomatized andesite; 

color controlled by Fe oxidation state (chlorite or 
hematite). 

10% Slough from brown tuff uphole. 

7150-7160 a /a W/ andesite up to 45% of cutting volume; some fragments 
w/ zeolite filling vesicles; some fragments suggest 
brecciation/auto-brecciation. Only tr. secondary 
calcite associated w/ andesite/diorite. 

7160-7170 50% Gray to green gray to brown gray metasomatized andesite, 
locally brecciated and cemented w/ silica. Secondary 
Fe minerals vary from chlorite to hematite. Rock appears 
to contain tr. primary quartz cxls, and abundant micro-
recxlized plag. (albite?). 

40% White to light green to green gray hornfelsed tuff w/ 
secondary minerals continuing a/a. 

10% Slough from brown tuff uphole. 

7170-7180 a/a W. tr. pyrite as vein mineral. 

7180-7190 a/a Andesite now 60% of sample volume, some fragments appear 
to be brecciated w/ tuff prior to metasomatic alteration. 

7190-7200 a/a 
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7200-7210 30% Metasomatized andesite. 
60% Metasomatized and hornfelsed tuff, often sheared and 

brecciated w/ silica, calcite, chlorite, hematite, and 
tr. laumontite. Much relict tuff texture evident in 
these fragments. 

10% Slough from brown tuff uphole. 

7210-7230 No samples recovered, tripping for washouts. 

7230-7240 Green gray to red gray recxlized quartz bearing lithic 
tuff. Quartz fragments are the only remaining primary 
cxls. Secondary minerals include silica, chlorite, 
calcite, clay, albite, hematite, and tr. laumontite. 
Moderate shearing present. 

7240-7250 a/a 

7250-7260 a/a W/ tr. pyrite, tr. drusy quartz, and minor chloritized 
andesite. 

7260-7270 a/a Tr. pyrite associated w/ silica and chlorite, appears 

to precede hematite alteration. 

7270-7280 a/a W/ secondary laumontite, calcite, and chlorite occuring 
in veins. 

7280-7290 90% Green gray, w/lesser red gray, recxlized, quartz bearing 
lithic tuff, w/ well preserved relict texture a/a, secon
dary minerals a/a. 

7290-7300 70% Green gray, locally red gray, recxlized lithic tuff a/a. 
30% Green gray chloritized aphanitic andesite w/ secondary 

chlorite, calcite, and laumontite as vein minerals. 

7300-7310 95% Recxlized tuff a/a. 
5% Green gray diorite/andesite a/a. 

7310-7320 25% Green gray to red gray recxlized lithic tuff. 
75% Green gray to gray aphanitic andesite w/ occasional 

chloritized mafic mineral sites and occasional euhedral 
quartz phenocrysts. The green gray portion is chloritized. 
Secondary calcite is common. Vein minerals continue a/a, 
w/ tr. pyrite. 

7320-7330 15% Recxlized lithic tuff. 
85% Gray, locally green gray aphanatic andesite a/a, w/ occa

sional altered hornblende phenocrysts. Secondary minerals 
continue a/a. 
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7330-7340 10% Gray to green gray aphanitic andesite a / a . 
90% White to light green white hornfelsed tuff w/ occasional 

quartz fragments representing the only remaining relict 
mineral phase. Secondary minerals include silica, quartz, 
albite, clay, (illite?), chlorite, and tr. laumontite. 

7340-7350 10% Gray to dark green gray andesite a/a. 
90% White to light green white hornfelsed tuff. Relict 

clastic texture occasionally visible as quartz cxl frag
ments with overgrowths. The rock is largely recxlized 
to silica, quartz, albite, white to light blue-green clays, 
chlorite, tr. pyrite, and tr. laumontite. Very small 
(0.1 mm) spherical shapes of a white (clay?) mineral in the 
silicified hornfelse are very common. Quartz veins 
occur throughout. 

7350-7360 a/a W/ approximately 5% andesite fragments. 

7360-7370 98% White to very light green hornfelsed tuff a/a. 
2% Dark gray andesite a/a. 

7370-7380 100% White to very light green hornfelsed tuff w/ tr. specular 
.hematite. 

7380-7390 100% Light green to white hornfelsed tuff. The textures are 
variable, w/ relic clastic texture still visible as remnant 
quartz grains and ghosts of lithic clasts. The rock has 
been largely recxlized to silica, quartz, albite, and 
illite (?); w/ localized areas of chlorite often associated 
w/ minor calcite, tr. laumontite, pyrite, hematite, and 
specular hematite. Thin veins of cryptocxln SiO are 
pervasive, and cavities with infillings of drusy quartz 
are common. Spherical shapes of a soft calcareous material 
with chlorite rich rinds are present in minor amounts. 

7390-7400 a/a 

7400-7410 80% White to yellow-white to green-white hornfelsed tuff a/a. 
The rock has been strongly silicified, with fine veins of 
cryptocxln SiO , calcite, chlorite, tr. pyrite, and tr. 
laumontite. 

20% Dark gray to green gray aphanitic andesite as seen at 
7310-7350 ft. The green portion has been chloritized. 
Minute veins of cryptocxln SiO- and calcite are common, 
and chlorite less common. 

7410-7420 60% Hornfelsed tuff. 
40% Dark gray to green gray andesite. 
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7420-7430 75% Dark gray to dark green gray locally chloritized aphanitic 
andesite. Thin vein infillings of cryptocxln SiO„, 
calcite, minor chlorite, and tr. pyrite are common. 

25% White to light yellow to light green hornfelsed tuff a/a. 

7430-7440 95% Dark gray to green gray andesite a/a, w/ occasionally 
more massive silica veins. 

5% Hornfelsed tuff. 

7440-7450 a/a 

7450-7460 100% Dark gray to green gray aphanitic andesite. The greenish 
clasts are chloritized, and are usually calcareous. The 
rock is quite fine grained, and appears recxlized, making 
mineral determinations difficult. Vein filling minerals 
are common, and include calcite, cryptocxln SiO„, quartz. 

7460-7470 a/a 

minor chlorite, tr. pyrite, and tr. hematite. 

7470-7480 100% Dark gray to green gray hornblende and plag. bearing 
aphanatic andesite. Local chloritization is often asso
ciated with fracture fillings. Very rarely remnant horn
blende cxls are visible; clear plag. phenocrysts are some
what more common. Secondary minerals include cryptocxln 
Sio , calcite, laumontite, chlorite, pyrite (usually 
associated w/ chlorite), tr. magnetite, and hematite. 

7480-7500 98% Green gray to light gray andesite w/ increased veins and 
groundmass alteration. Secondary calcite is more abundant. 

2% Gray to brown fine grained tuffaceous sediments w/ lighter 
colored fragments. The rock appears to be recxlized w/ 
little to no remnant texture. 

7500-7510 40% Dark to light gray altered andesite a/a. 
60% Light gray to gray recxlized, locally silicified tuffaceous 

sediments; often w/ mottled white texture resulting from 
recxlization. Secondary minerals include silica, w/ 
minor quartz and calcite in veins. 

7510-7520 a/a 

7520-7530 15% Dark to light gray altered andesite a/a. 
20% Light gray to gray lithic rich volcaniclastic rich sedi

ments w/ minor quartz grains. The particle size ranges 
from sand to silt. 

65% Gray to light gray fine grained to cryptocxln tuffaceous 
sediments; predominately recxlized. Secondary minerals 
include moderate calcite and localized cryptocxln silica. 
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7530-7540 95% Gray to dark gray recxlized silt to sand size volcanic
lastic sediments w/ secondary calcite and local crypto
cxln silica. The calcite is often associated w/ coarser 
sediments and the silica is limited to fracture fillings. 

5% Gray to dark gray to green gray altered aphanatic andesite. 

7540-7550 60% Light to dark gray recxlized, cxl and lithic to cryptocxln 
volcaniclastic sediments a/a. 

40% Light gray to green gray chloritized and silicified cxl 
tuff, w/ euhedral quartz cxls up to 2% of volume. Chlorite 
is very locallized and may represent former lithic sites. 
The white recxlized groundmass contains micro-feldspar 
cxls, possibly albite. 

7550-7560 15% Light gray green to light gray fine grained to cryptocxln 
recxlized tuffaceous sediments and tuffs. 

5% Andesite slough from uphole. 
80% Light gray green to gray to white quartz bearing meta-tuff 

or rhyolite flow. All mafic sites, and possibly lithic 
sites, have been chloritized. The white groundmass appears 
to have been albitized (poikioblastic albite). Clear 
euhderal quartz cxls often contain white rounded inclusions 
and embayments. Minor secondary calcite occurs throughout 
the rock. The alteration appears to be isochemical. 

7560-7570 a/a 

7570-7580 99% Light green gray to white quartz bearing meta-tuff a/a,. 
w/ minor veinlets of chlorite, calcite, silica, and 
zeolite (laumontite?). 

7580-7587 a/a 

7587-7598 No samples recovered, washout. 

7598-7610 20% Slough from uphole; mainly red brown cxl bearing lithic 
tuff and gray to gray green aphanatic andesite. 

80% Light green gray to white quartz bearing meta-tuff a/a. 

7610-7620 a/a W/ 10% slough from uphole. 

7620-7630 a/a W/ tr. pyrite w/ co-genetic w/ quartz phenocrysts. 

7630-7640 a/a W/ 2% slough from uphole, 

7640-7650 100% Very light gray to light green gray chloritized and locally 
silicified quartz bearing meta-tuff. Secondary minerals 
include chlorite in what appears to be former mafic cxl 
and lithic sites; poikioblastic albite; cryptocxln silica; 
and tr, pyrite in healed fractures. Approximately 5% of 
rock consists of clear angular to subrounded cxl fragments 
of quartz. All relict texture has been obliterated. 
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7650-7660 a/a 

7660-7670 a/a 

7670-7680 a/a W/ increased silicification. 

7680-7690 a/a W, tr, secondary reddish hematite in microfractures. 

7690-7700 a/a 

7700-7710 a/a 

7710-7720 a/a 

7720-7727 a/a W/ 5% mixed slough from uphole. ^ 

7727-7734 No sample recovered, trip for washout. 

7734-7740 Trip sample. 
10% Uphole slough including dark to light green gray fine apha

nitic intrusive. 
90% White to light green gray silicified and locally chlori

tized meta-tuff. Chlorite occurs in shapeless pods and 
as pseudomorphs after femic cxls. 0.2 - 1.0 mm subhedral 
anhedral quartz cxls, often w/ overgrowths, compose 
10-15% of rock. Matrix is mostly cryptocxln SiO„, albite, 
minor clay, tr, calcite, tr. secondary pyrite, hematite, 
and an unidentified yellow brown clay. 

7740-7755 No sample, washout. 

7750-7760 10% Uphole slough. 
90% White to light green white meta-tuff a/a. Note: many of 

the larger quartz clasts have white inclusions. 

7760-7770 5% Uphole slough. 
95% White to light green white silicified meta-tuff, as above, 

but with increased sub mm patches of light yellow to yellow 
green clay. 

7770-7780 5% Uphole slough; including reddish brown lithic tuff, and 
green gray fine grained andesite/microdiorite, 

95% White to light green white silicified, locally chloritized, 
meta-tuff w/ relict primary quartz cxls. Most of the material 
has been recxlized to cryptocxln SiO„, albite, quartz, and 
minor local chlorite (after mafic minerals and lithic clasts). 
Primary quartz cxls are 0,1 - 1,0 mm, white, and less 
common than quartz. Green to yellow clay occurs in local 
patches. Minor calcite and tr, pyrite are also present. 

Waibel 
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7780-7790 a/a 

7790-7800 a/a 

7800-7810 a/a 

7810-7820 a/a W/ 1 - 2% uphole slough, 

7820-7830 a/a 

7830-7840 a/a 

7840-7850 a/a Relict pyrite is very sparse and badly oxidized, 

7850-7860 a/a W/ tr, laumontite and v. minor calcite in veins, 

7860-7870 a/a 

7870-7880 a/a 

7880-7890 a/a 

7890-7900 No sample, tripped for bit change, 

7900-7910 97% White to very light green silicified and hornfelsed 
meta-tuff w/ varied intensity of chlorite-albite grade 
metamorphism. Relict anhedral to subhedral quartz cxls 
which have been embayed and contain rounded white inclusions 
compose up to 10% of the meta-tuff fragments. The ground-
mass is cryptocxln and appears to be mainly silica. 
Secondary albite ranges from poikioblastic to discrete 
anhedral cxls, varying w/ the degree of metamorphism. 
Secondary chlorite occurs as pseudomorphs in former femic 
mineral sites, in veins, and to a lesser extent as a 
disseminated mineral. Secondary calcite occurs in moderate 
amounts, often associated w/ chlorite. A minor amount of 
secondary pyrite is present, and often displays oxidized 
surfaces. 

2% Slough.from uphole. 

7910-7920 a/a 

7920-7930 a/a 

7930-7940 a/a 

7940-7950 a/a 

7950-7960 a/a W/ tr. laumontite associated w/ calcite and chlorite in 

veins. 

Waibel 
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7960-7970 a/a W/ laumontite. 

7970-7980 a/a 

7980-7990 a/a 

7990-8000 a/a 

8000-8010 a/a 

8010-8020 a/a 

8020-8030 a/a 

8030-8040 a/a 

8040-8050 a/a 

8050-8060 a/a 

TD 8060 feet 

Waibel 
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USA 58-28 X-ray diffraction samples Breitenbush 
X-ray diffraction analyses done by 
Mike Holdaway, SMU 

2760-2800 ft. light green alteration zones in hornblende porph. 

MJH laumontite, adularia(?) 

3170 ft. pink to salmon colored mineral (k-spar?) in cluster 

of alteration minerals. 

- • MJH heulandite, quartz, adularia(?), illite(?) 

3360 ft. white to pinkish white zeolite in fractures and vugs 

MJH laumontite 
3370 ft. fracture filling of white zeolite, white to green 

pearly phyllosilicate, hematite, chlorite, and 
possible feldspar. 

MJH heulandite, quartz, chlorite, illite 

3620-3660 ft. salmon colored zeolite with other v. fine grained 

secondary minerals. 

MJH heulandite, quartz, illite(?) 

3650 ft. light green pyroxene (?) as variably resorbed phenocryst 
phase in the hornblende porphyry. 

MJH diopside Note: in discussions w/ Mike he said that 
he re-examined the charts and felt that this is augite, 

4370 ft. (A) green-gray altered tuffs, avoiding any of the white 

vein minerals 

MJH quartz, laumontite, chlorite, illite, albite 

4370 ft, (B) white vein minerals in altered tuffs. 

MJH laumontite, quartz 

4410 ft. vein minerals; chlorite and soft white to light green 

minerals overgrown with courser zeolite (laum.?) 

MJH laumontite, quartz, chlorite 

4590 ft. clear brownish phenocryst phase in altered basalt. 
MJH diopside, albite or Ca plag. Note: Mike re-considers 

the diopside to be augite. 



USA 58-28 

DIRECTIONAL SURVEYS AND 

MAXIMUM RECORDING THERMOMETER DATA 

Depth (fl 

119 
184 
223 
455 
695 
935 
1185 
1435 
1765 
1860 
1971 
2125 
2383 
2470 
2877 
3027 
3225 
3441 
3691 
3895 
4144 
4237 
4329 
4529 
4748 
4963 
5178 
5397 
5489 
5737 
5936 
6230 
6378 
6467 
6567 
6653 
6804 
6960 
7114 
7255 
7422 
7577 
7689 
7815 
7892 
8045 

t) Deviation 

i ! - -

1 

1 
1 
1 

2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
3 

3 
3 
3 
3 

3 

3 
5 
6 
6 
6 
6 

'f% - -
f S5W 

3/4° -
1/2 N3E 
1° N44W 

3/4° N9E 
1/2° N24W 
2° N69W 

3/4° N55W 
1° N37W 

1/2°' S69W 
3/4°' N78W 
7/8°' S64W 
2° N71W 
2° N79W 
2° N52W 
2° N42W 
2° N37W 
2° N27W 

1/2° N33W 
1/2° N40W 
1/2° N24W 
1/4°' N44W 
1/4° N40W 
1/4° N35W 
1/2° N36W 
3° N32W 

1/2° N40W 
1/2̂  --
3/4° -
1/4° -

3 ° — 

^'^l" 
1/2 N25W 
3/4°' N15W 
1/2° -
4° -

1/2° N23W 
4° N24W 

1/2° N21W 
1/2° N71W 
1/4° N15W 
1/2° S37E 
1/2° S22E 
1/2° NllW 

MRT Te 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
140 
146 
158 
164, 
162 
— 
172 
178 
178 
240, 
198 
200, 
200 
192, 
188, 
209, 
203, 
208, 
224, 
205, 
215, 
196, 
200, 
207, 
220, 
205, 
200, 
202 
202, 
220, 
210, 
211. 

!mp F 

' • 

166 

250 

202 

194 
202 
222 
215 
222 
238 
218 
224 
224' 
215 
215 
220 
210 
205 

205 
225 
218 
217 

Waibel 
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USA 58.-28 

TD 8060 ft. 10 Dec. 1981 

Pruett Kuster Tool Survey 
Table of slope change points 

Stopped drilling: 
Stopped circulation: 
Stylus engaged: 
On bottom: 
Off bottom: 
Stylus disengaged: 

Clock on CT #109 malfunctioned. 

0900 hrs. 
1200 hrs. 
1725 hrs. 
2035 hrs. 
2100 hrs. 
2135 hrs. 

10 Dec. 
10 Dec. 

1981 
1981 

Depth 
(ft) 

1000 
3000 
4000 
4550 
4650 
4800 
5500 
6000 
6050 
6175 
6300 
7000 
7300 
7500 
7600 
7700 
7800 
7900 
8000 
8060 on bottom: 
8060 after 30 min: 

Temp 
(°F) 

143.00 
147.75 
154.51 
164.35 
172.55 
178.29 
179.11 
182.19 
183.21 
183.83 
185.26 
191.61 
194.06 
194.88 
195.29 
198.76 
199.78 
206.53 
214.70 
216.30 
251.00 

Waibel 
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USA 58-28 

TD 8060 ft. . 12 Dec. 1981 

Pruett Kuster Tool Survey 
Continuous termperature survey, no stops. 
Table of slope change points for each tool. 

Stopped drilling: 
Stopped circulation: 
Stylus engaged: 
On bottom: 
Off bottom: 
Stylus disengaged: 

Depth 
(ft.) 

2950 
3950 
6350 

, 7050 
7450 
8055 
8055 
8055 

0900 hrs. 
1200 hrs. 
0907 hrs. 
1203 hrs. 
1233 hrs. 
1326 hrs. 

CT #118 

on the bottom: 
after 30 min: 

10 Dec. 
10 Dec. 
12 Dec. 

Temp 
(°F) 

204.69 
215.51 
217.35 
223,28 
231,86 
243,50 
261.89 
285,99 

1981 
1981 
1981 

CT #109 
2450 
3250 
,4350 
5550 
6150 
6550 
•7250 
7850 
8055 after 30 min: 

207.11 
218.66 
199.13 
216.14 
220.97 
229.16 
238.14 
281.86 
284.21 

Waibel 
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T.D, 8060 ft. 

Pruett Kuster tool temperature su 
Tool # 118 rvey 

150 

Depth 
(ft) 

175 
I 

Temperature °F 

200 
I 

225 
I 

USA 58-28 
iO Dec. 1981 

250 

I 
275 

1000 -

2000 -

3000 — 

4000 ~ 

5000 -

6000 — 

7000 -

8000 ~ Tool on bottom 25 minu 
tes 



T.D, 8060 ft. 

Pruett Kuster tool temperature survey 
Tool #118 

Temperature F 

USA 58-28 

12 Dec. 1981 

Depth 
( f t ) 

150 
1 

1 

175 
1 

1 

200 

1 
225 250 

I 
275 
I 

1000 — 

2000 -

3000 -

4000 -

5000 -

6000 -

7000 -

8000 ~ 
Tool on bottom 50 minutes 



T.D. 8060 ft. 

Pruett Kuster tool temperature survey 
Tool #109 

USA 58-28 

12 Dec. 1981 

Depth 
(ft) 

150 
I 

Temperature F 

175 200 225 250 
I 

275 

I 

1000 -

2000 -

3000 — 

4000 

5000 — 

6000 -

7000 -

8000 - Tool on bottom 50 minutes 



USA 58-28 

TD 8060 ft. 10, 11 Dec. 1981 

Unloading hole with 5' drill pipe, open blooie line with muffler.. 

DEPTH 
(TIH) 

454 

1012 

1478 

TIME 

1110 
1112 
1114 

1214 
1216 
1220 

1257 
101 
103 

203 
207 
210 

310 
314 
320 

402 
412 
415 

515 
525 
530 

630 
636 
640 

PRESS 
(PSI) 

10 

0 

10 

0 

0 

2 

0 

2 

LIFT 
(PSI) 

500 

400 

650 

450 

460 

700 

-> 

450 

450 

REMARKS 

Air on. 
5" mud @ weir. 
Air off. 

Air on. 
No fluid. 
Air off. 

Air on. 
6" mud (3 weir. 
Air off. 

Air on. 
No fluid. 
Air off. 

Air on. 
No fluid. 
Air off. 

Air on. 
6" mud Q weir. 
Air off. 

Air on. 
2" mud @ weir. 
Air off. 

Air on. 
2" mud @ weir. 
Air off. 

Waibel 
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Maximum Recording Thermometer Data USA 58-2 8 

Temperature F 

2000' 50 

3000' -

4000'-

5000'-

71 
^rP T^T-r 

e^ as 

m 
LJJ. 

100 150 200 250 

(?) 
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Maximum Recording Thermometer Data (cont.) 

0 50 100 150 

USA 58-28 

200 250 

5 0 0 0 ' -

6 0 0 0 ' -

7000' -

8000' -

[COT 

- p -

** '̂  -f-
- f -

-̂  I -
- » • 

- I -
- j * -

•> 
• » . 

- I * . 
-f-

f -
- t 

T -
T 

-̂  r * 

•> - h 

- T 

' i ' i ' t*r 

m 
i L 

T 

•4-

' y 
* * • 

•̂  -* 
^ T 1 r 
t -

- j ' 

-̂  - f 

.^ -r-
• T ' 

- 1 ^ 

• * • 

I'i 
- * • 

T * ^ 

- ' • ^ 

• ^ - ^ 

-*' • n ^ -

f ^ 
f 

- * • 

•,V4 
h l r 

-I < 

>< ^ 
-• t 

r 
4 

<. 
> 1^ 

A > 

,7 ^ 

-1 V 

Mud cooler on at 6440 ft 

TD=8060 

Waibel Geol. Services 



'^?>:i,m^^i. 
uett'Kuster tool 

^ ^ M w e i ^ m i 
lempe re survey lM-Sfee^"s^^y 

ll 

Temperatureo_F 
Jemperature o,; 
Temperature F 

m 
ll 

i2ii5^-c.imi 

n 0^^, 

50 minutes 

I I ' I 2 £ ^ I ' I 



0 ' 

Hg d a t a ( i n ppb) — w a s h e d , a i r d r i e d c u t t i n g samples 

A n a l y s e s by B a r o i d — on s i t e 

0 100 200 300 

USA 5 8 - 2 8 

^ 1 

1000'-frif 

2000'• 

3000'H-> 

4000'H 

u 

±d: 

7j. 
W7 
UTL 

-^-» 

ie ^ 

mr 

400 500 

643 ppb 

3895 f t . Hg therm b r o k e down h o l e 

Waibel G e o l . S e r v i c e s 



Hg d a t a ( i n p p b ) , c o n t i n u e d USA 58-28 

100 200 300 400 500 

S S 

4 0 0 0 ' -

5 0 0 0 ' -

6 0 0 0 ' - -

7 0 0 0 ' - > 

8 0 0 0 ' - • 

m 
- > • - 4 . 

m m 

5?? 

( f f 
-* 

TTTT 

3895 ft. Hg therm broke down hole 

7577 ft. Hg therm broke down hole 

TD=8060' 
Waibel Geol, Services 
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MERCURY ANALYSES OF DRILL CUTTINGS 

The samples were analysed by Baroid, using a Jerome gold film 
mercury detector. 

Sample 
Depth (ft) 

110 
200 
300 
400 
500 
600 
700 
800 
900 
950 
1050 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 
2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3350 
3400 
3450 
3500 
3550 
3600 
3650 
3680 

Hg 
(PPB) 

224 
125 
170 
5 
4 
21 
2 
10 
11 
19 
13 
5 
2 
7 
10 
3 
13 
20 

25, 26 
45 

27, 26 
37 
43 

32, 33 
56 
48 
49 
85 
95 
114 
80 
25 
82 
97 
39 
643 
156 
66 
321 
74 
39 
6 

Sample 
Depth (ft) 

3700 
3740 
3750 
3800 
3850 
3900 
3950 
3970 
4000 
4030 
4050 
4100 
4150 
4170 
4200 
4250 
4290 
4300 
4330 
4350 
4384 
4400 
4440 
4450 
4500 
4520 
4550 
4600 
4650 
4700 
4750 
4780 
4800 
4850 
4860 
4900 
4950 
5000 
5050 
5080 s 
5100 
5136 

HG 
(PPB) 

37 
32 
36 
36 
8 
6 
6 
12 
5 
16 
6 
8 
7 
56 
2.9 
124 
43 
296 
128 
57 
126 
77 
84 
139 
85 
50 
37 
33 
25 
77 
50,2 
25 
11 
19 
19 
140 
42 
15 
21 
9 
15 
23 

Waibel 
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Mercury Analyses of Drill Cuttings, (Cont.) 

5250 
5280 
5300 
5350 
5400 
5410 
5420 
5450 
5470 
5500 
5540 
5550 
5600 
5650 
5660 
5690 
5700 
5750 
5800 
5850 
5890 
5900 
5910 
5940 
5950 
6000 
6050 
6065 
6100 
6150 
6173 
6200 
6210 
6250 
6280 
6287 
6290 
6300 
6340 
6350 
6360 
6390 
6420 
6450 
6480 
6500 
6550 
6600 

12 
11 
20 
15 
19 
82 
18 
29 
11 
9 
17 
17 
10 
9 
15 
45 
30 
22 
28 
43 
57 
27 
43 
29 
80 
19 
9 
7 
9 
10 
5 
7 
5 
76 
27 
41 
63 
55 
49 
39 
23 
22 
40 

29, 29 
35, 34 
20, 26 
68, 81 
90, 89 

6610 
6640 
6670 
6730 
6760 
6790 
6820 
6850 
6880 
6910 
6940 
6970 
7000 
7030 
7090 
7120 
7130 
7140 
7150 
7160 
7180 
7210 
7250 
7270 
7300 
7330 
7350 
7356 
7360 
7375 
7390 
7420 
7450 
7480 
7510 
7530 
7540 
7580 
7610 
7630 
7660 
7670 
7690 
7720 
7780 
7810 
7870 
7910 

59 
107 
523 
190 
110 
133 
134 
69 
66 
111 
90 
49 
31 
57 
192 
152 
158 
81 
61 
51 
90 
94 
122 
167 
86 
288 
288 
138 
163 
165 
104 
151 
131 
119 
121 
101 
85 
53 
59 
88 
88 
84 
58 
44 
75 
46 
76 
122 

Waibel 
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Mercury Analyses of Drill Cuttings, (cont.) 

7930 84 
7990 26 
8060 65 

Standards 

MCN 19 

LP341 49 

LP383 79 

Waibel 
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Hg d a t a ( i n p p b ) , c o n t i n u e d USA 5 8 - 2 8 

100 200 300 400 500 

TXTl 
sa 
^ 

4 0 0 0 ' -

5000' 

m 
6 0 0 0 ' -

7000 ' -

8 0 0 0 ' - „ 

ffl 

f h 

rm 

3895 f t . Hg the rm b roke down h o l e 

7577 f t . Hg the rm b roke down h o l e 

TD=8060' 
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Hg d a t a ( i n ppb) — w a s h e d , a i r d r i e d c u t t i n g samples 

A n a l y s e s by B a r o i d — on s i t e 

0 100 200 300 

USA 5 8 - 2 8 

^ ^ 
??p; 

1 0 0 0 ' -

2000' 

fe 
i V u 

T-r-TT 

E X 

SS 

n ^ 

3000'-

4000 1 ^ 

7i 

s g 

i m 

400 500 

643 ppb 

3895 f t . Hg therm b r o k e down h o l e 

Waibe l G e o l . S e r v i c e s 



BREITENBUai GBOTBERMAL PROSPECT 

DAILY REPORTS 

For Drill Hole 

U.S.A. 58-28 

Svinoco Energy Development Co. 

Breitenbush 

Marion Co., Oregon 

Waibel 

Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t USA 58-28 

DAILY REPORT 
Day 2 Time 06OO Date 2 Oct 1981 

TD 9^ f t . A TD (24 h r ) 7 f t . 

Current S ta tus D r i l l i n r : ahead 

D r i l l i n g Rates D r i l l i n g Breaks 

87-9^ f t . 0 .75-1 .0 f t / h r 

Lithology 87-9^ ft. Dark gray aphanitic olivine microporphyritic basalt. 

Gases CO N/D max/min 

H^S N/D 

\ M. 
Mud Temp, in 71°F out 74 F 

max/min .50 In. 52 out g S-pud 

vise. 35 wt. 8.7 filt. LCM (Ibs/bbl) 

alk. pH ' Cl PP l600psi SPM 105 

Mud Loss/Gain 

Surveys 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 3 Time 06OO Date 3 Oct 1981 

TD 1U6 f t . A TD (24 h r ) 52 f t . 

Current S ta tus • Reaminp; t o bottom 

D r i l l i n g Rates D r i l l i n g Breaks 

94-100 f t . 2 . 1 f t / h r 

100-

110. 

-110 

-135 

f t . 

f t . 

11, 

8, 

.5 

.0 

f t / h r 

f t / h r 

Lithology 94-146 ft. Dark gray aphanitic olivine microporphyritic basalt. 

Gases CO ^/^ max/min 

H^S 

^1 

N/D 

N/D 

Mud Temp. in 7 ^ ^ 0̂ :̂ 7 ^ ^ 

max/min 74° in. 74° out g- 140 ft. 

vise. J:2 wt. 8.7 filt. 17 LCM (Ibs/bbl) 

alk. ^ pH 9.0 Cl <50 PP 5OQ psi SPM 95_ 

WOB; 15.000 # RPM: 30-50 

Mud Loss/Gain 

Surveys 1° € 119 ft. 

POOH (g 146 Change HHA; add reamer. RIH; hit br-ldge F 97 ft. 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t USA 5 8 - 2 8 

DAILY REPORT 

Day 4 Time 06OO Date 4 Oct. 1981 

TD 195 f t . A TD (24 h r ) 49 f t . 

Current S ta tus D r i l l i n g ahead 

D r i l l i n g Rates D r i l l i n g Breaks 

146-195 f t . 2 .5 -6 f t / h r 155-160 f t . 14 f t / h r 

Li thology 146-195 f t . Dark gray a p h a n i t i c o l i v i n e microporphyr i t i c b a s a l t . 

Gases CO ^ / ^ max/min 

H^S N/D _ _ _ 

Cj N/D 

Mud Temp, in 80° ^ out 82° F 

max /min min 74° F oot ® 146 ft. 

vise. wt. filt. LCM (Ibs/bbl) 

alk. pH Cl PP SPM 

Mud Loss/Gain none observed 

Surveys 184 ft. deviation 7/6°, no direction 

Waibel 
add comments on back of page , -' Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 5 Time 0600 Date 5 Oct I98I 

TD 250 f t . A TD (24 hr) 55 f t . 

Current Status Drillinf^ ahead 

BNl 115 f t . 414- h r . 3/1/1 

NB2 Sec M^N I6 / I6 / I8 

Drilling Rates Drilling Breaks 

195-216 ft. 2.'̂  ft/hr 

216-221 ft. 5.8 ft/hr Torquing, increase V/OB 

221-238 ft. 15.5 ft/hr " " " 

238-249 ft. 1-2 ft/hr 

Lithology 195-250 ft. Dark gray aphanitic basalt w/ tr. olivine microphenocrysts 

altering to hematite and iddingsite; locally groundmass plagioclase laths are 

sub-parallel; minor to tr. serpentenized shear plains, ccaLnionly associated w/ 

fine cxln pyrite; Locally groundmass plag. and glass altered to very light 

gray clay. 

Gases co^ . 
2 

H„S • 
2 

^ 1 • 

Temp. 

K/D 

N/D 

K/D 

in . 

max/ 

78°F Mud Temp. in 78"F out 79 F 

max/min 72° min. g 240. 84° max. @ 210 

vise. 39 wt. 8.7 filt. 14 LCM (Ibs/bbl) 

alk. .2 pH 8.5 Cl < 50 PP 500 psi SPM 100 

VJ03: 15-20.000# RW.: 15-20 

Mud Loss/Gain None detected 

Surveys 184 ft. 7/8° 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t 

DAILY REPORT 

Day 6 Time O6OO 

TD 294 f t . A TD (24 h r ) 45 f t . 

USA 5 8 - 2 8 

Date 6 Oct. 1981 

Current S t a tu s D r i l l i n g ahead 

D r i l l i n g Rates 

249-265 f t . 5»5 f t / h r 

265-294 f t . 1 .5-2 .5 f t / h r 

D r i l l i n g Breaks 

WOB 30; RPM 40-50 

Lithology 249-294 ft. Dark gray aphanitic olivine aicroporpAiyritic basalt. 

The olivine is altering to hematite and iddingsite. Locally the groundmass is 

altered to light gray clay. Other secondary minerals include antigorite and 

pyrite. 

Gases CO, 

Mud 

N/D 

H2S N/D 

H/D 

max/min 

Temp. in 86° F OU t 87° F 

max/min min 76° F out ® 25O ft. 

vise. ^3 wt. 8.9 filt. 1^ LCM (Ibs/bbl) none 

Ilk. .1 pH 6.5 Cl < 100 PP 500-650 SPM 128 

Mud Loss/Gain none observed 

Surveys 223 ft. deviation 1°, S5W 

add comments on back of page 
Waibel 
Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 7 , Time O6OG Date 6 Oct. 1981 

TD 342 f t . A TD (24 h r ) 48 f t . 

Current Status POOH: prepairlng to open hole to 26 in. 

Drilling Rates Drilling Breaks 

294-315 ft. 2-5 ft/hr . 

315-342 ft. 7-12 ft/hr 

Lithology 294-320 ft. Dark gray aphanitic basalt w/ aecondary pyrite. 

320-342 ft. Dark gray to cxl lithic basaltic tuff. Cxl componant consists of 

plagioclase fragments. Lithics are dark gray to reddish volcanic fragments; 

usually under 5 "Pi; ̂ n̂d make up 2C^ of the rock voluae. Fii» disseminated 

pyrite is common. 

Gases CO N/D max/min 

H2S N/D 

Cj Ji iL 
Mud Temp. in 86 F ^ut 88 F 

ma x/min max 93° F ® 337 ft., adding water below 337 ft. 

vise. 40 wt. 8.9 filt. LCM (Ibs/bbl) none 

Ilk. 0.1 pH 8.5 Cl <50 PP 650 SPM 130 

Mud Loss/Gain none observed 

Surveys 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 15 Time O6OO Date 15 Oct 1981 

TD 342 f t . A TD (24 h r ) 0 f t . 

Current Status Reaminp: to bottoin ̂  342 ft. 

Drilling Rates Drilling Breaks 

Lithology 

Gases CO N/D max/min 

H2S N/D 

Cj N/D 

Mud Temp, in 6I F out 62 F right after drilling through 
casing shoe (2- 288 ft. 

max/min 

vise. 41 wt. 8.7 filt. LCM (Ibs/bbl) 0 

alk. 1.2 pH 12.'; Cl <100 PP 200 psi SPM 125 

WOB: 10.000# RPÎ ;: 35-40 

Mud Loss/Gain "c none 

Surveys "-'"e 

' Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 16 Time O6OO Date I6 Oct 1981 

TD508 f t . A TD (24 h r ) I66 f t . 

Current Status RIH after adding ir.onel to BMA • 

Drilling Rates Drilling Broako 

342-375 ft. 14.3 ft/hr 495-508 ft. 10 ft/hr 

375-385 f t . 3.^ ft/hr ; , 

385-490 ft. 17 ft/hr 

490-495 ft. 3.7 f t / h r 

Lithology 342-370 ft. Dk gray to gray fissil, pyrite bearing lithic tuffaceous 

sediments. 370-390 ft. Dark gray aphanitic olivine, plag. porphyritic basalt. 

390-492 ft. Dark gray to brown gray pyrite bearing, locally carbonaceous, tuffs 

and cxl lithic tuffs. 

492-496 ft. Dark gray aphanitic olivine, plag. porphyritic basalt. 

496-508 ft. Dark gray to brown gray tuffs and cxl lithic tuffs. 

Gases CO N/D max/min 

H^S N/D 

Cj N/D 

Mud Temp. in 75 F out 76 F 

max/min .?6 max. @ 5OO ft., 61° min. f 350 ft. when back drillij',e 

vise. 41 wt. 8.7 filt. 24 LCM (Ibs/bbl) 0 

alk. 1.2 pH 12.5 Cl < 100 PP 400 psi sPM 100 

WOB; 15-20.000# RPM; 55 

Mud Loss/Gain none 

Surveys none 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 17 Time O6OO Date 17 Oct 1961 

TD 740 f t . A TD (24 hr ) 232 f t . 

Current Status Drillinr ahead -, 

Drilling Rates Drilling Breaks 

508-680 ft 15-17 ft/hr 

680-

700-

700 

739 

ft 

ft 

, 6. 

19 

.6 ft/hr 

ft/hr 

Lithology 508-685 ft. Dark gray to brown gray pyrite bearing, locally carbon

aceous tuffs and cxl lithic tuffs. 

685-700 ft. Dark gray aiAianitlc olivine plag. porphyritic basalt. 

700-740 ft. Gray to brown pyrite bearing cxl and lithic tuff, grading to strongly 

montmorillonite altered, locally carbonaceous fine grained tuffaceous sediments. 

Gases CO N/D max/min 

H2S N/D 

Cj N/D 

Mud Temp. in 80°F out 80 F 

max/min 87° max. @ 660 ft. 74 ndn. @ 520 ft. 

vise. 43 wt. 9.0 filt. 21 LCM (Ibs/bbl) 0_ 

alk. .6 pH 11.5 Cl 4 100 PP 400 psi SPM 125 

V70B: 30.000# RWi: 75 

Mud Loss/Gain None 

Surveys 3/4° g 455 ft. 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade Project USA 58-28 
DAILY REPORT 

Day 18 Time 0600 Date 18 Oct 1981 

TD 1006 ft. A TD (24 hr) 267 ft. 

Current Status Drilling ahead ] 

Drilling Rates Drilling Breaks 

739-890 ft 14,5 ft/hr 935-940 ft 15 ft/hr 

890-

900-

925-

-900 

-925 

-935 

ft 

ft 

ft 

7 

11 

8, 

ft/hr. 

.,6 ft/hr 

7 ft/hr 

940-955 ft 8 ft/hr 

955-1006 ft 15 ft/hr 

Lithology 740-800 ft. Gray to brown slightly carbonaceous fine grained tuff

aceous sediments w/ abundant secondary montmorillonite, 

800-820 ft. Gray to dark gray cxl bearing cemented mafic tuff. 

820-1006 ft. Brown to gray to light gray locally carbonaceous montmorillonite 

rich fine grained tuffaceous sediments w/ minor secondary pyrite. 

Gases CO ^/^ max/min 

H^S N/D 

N/D 

Mud Temp. in ^^ ^ out ^^ ^ 

max/min 90° max. @ 1006 ft, 77° min, @ 750 ft, adding water, 

vise. 39 „t _9J_ filt. 12 LCM (Ibs/bbl) _ ^ _ _ _ _ _ 

alk. -2 pH 11-0 Cl <50 pp 600 ? s i gPM ^̂ O 

WOB: 30.000# RPM: 75 . 

Mud Loss/Gain None observed, 

c 695 ft, ̂ ° N3E 935 ft, 1° N44W Surveys 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t USA 5 8 - 2 8 

DAILY REPORT 
Day 19 Time O6OO Date 19 Oct 1981 

TD 1 2 3 4 f t . A TD (24 hr )228 f t * 

Current S ta tus D r i l l i n g ahead ' 

BN3 out g 1044 f t . 44-̂ - h r s , 649 f t , 4 / 6 / 1 

NB4 SEC 17i S84 16/16/18 in ?- 1044 f t . 

D r i l l i n g Rates D r i l l i n g Breaks 

1000-1040 f t 11 f t / h r 112.0- 1165 f t 44 f t / h r 

1040-1160 f t 28 f t / h r I I65-I I9O f t 25 f t / h r -

11^0-1120 f t T ; f t / h r 1190-12^0 f t 31 r t / h r 

Li thology IOO6-IO6O f t . BroTm t o gray , l o c a l l y carbonaceous, montmori l loni te 

r i c h tu f faceous sed imen t s . 

IO6O-II30 f t . Dark gray a p h a n i t i c o l i v i n e p l a g . p o r p h y r i t i c b a s a l t . 

II3O-II8O f t . Brown t o g ray montmori l loni te r i c h c x l l i t h i c mafic tuf faceous sed . 

I I8O-I234 f t . Dark green t o green g ray q t z , hornblende, bear ing e u t a x i t i c c x l 

l i t h i c t u f f . 

Gases CO N/D max/min ] ] 

H^S N/D 

N/D 

Mud Temp. in ^08°^ out ^^0°^ 

/min • 108/110 92/94 max/min 

vise. 43 wt. 9.2 filt. LCM (Ibs/bbl) _£_ 

alk. 0.1 pH 9.0 Cl < 50 PP 1450 SPM 175 

Mud Loss/Gain 

Surveys 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 20 Time O6OO Date 20 Oct 1981 

TD1643 f t . A TD (24 h r ) 409 f t . 

Current Status Drillinfr ahead 

Drilling Rates Drilling Broako 

1230-1246 ft 10 ft/hr 1425-1550 ft 30 ft/hr 

1550-1560 ft 11 ft/hr 1246-

1250. 

-1250 f t 60 

-1364 f t 32 

1364-1425 f t 

f t / h r 

f t / h r 

19 f t / h r 

1560-1610 ft 27 ft/hr 

1610-1643 ft 19 ft/hr slowed to wrk on shl-j 

Lithology 1234-1510 ft Gray to green gray, locally brown gray, locally eutaxitic 

cxl bearing lithic tuff. 1510-1535 ̂ t; Dark green gray aphanitic micro-porphyritic 

andesite. 1535-1643 ft; Dark gray to brown gray to light green gray cxl bearing 

lithic cenented tuff. 

Gases CO N/D max/min 

Ĥ S N/D 

N/D 

Mud Temp. in -l-l-P H out 116°F out 120°F 

max/min 122/124 ff 1430 ft, IO6/IO7 @ 1470. adding water. 

vise. 47 wt. 9.2 filt. LCM (Ibs/bbl) 0 

alk. 0.1 pH 9.0 Cl < 50 PP 1550 PSi SPM 180 

Mud Loss/Gain 

Surveys 143*; ft. Deviation \ ° . N24W 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 21 Time 0600 Date 21 Oct 1981 

TD 1934 f t , A TD (24 hr) 291 

Current Status Drilling ahead, 

Drilling Rates Drilling Broako 

1643-1870 ft, 12-20 ft/hr 1921-1923 ft, 40 ft/hr 

1870-

1880-

1890-

-1880 

-1890 

-1921 

ft. 

ft. 

ft. 

25 

17 

17 

ft/hr 

ft/hr 

ft/hr 

1923-1932 ft. 

1932-1934 ft. 

24 ft/hr 

17 ft/hr 

Lithology 1643-1760 ft. Green gray to gray locally brown clay altered cemented 

tuff, 1760-1850 ft. Purple gray eutaxitic crystal welded tuff. 

1850-1900 

cemented i 

1900-1934 

ft. 

tuff 

ft. 

Green 

Dark 

gray 

gray 

to 

to 

' gray. locally 

gray vesicular 

purple gray 

aphanitic pl 

cxl bearing 

agioclase 

lithic 

porphyritic 

andesite. 

Gases CO ^ 1 ^ max/min 

H2S 

^1 

N/D 

N/D 

Mud Temp. in ^^^ ^ ̂  out ^^0 ^ 

max/min 118° i n , 120° out @ 1650 f t . 

vise. ^1 wt. 9,3 f i l t . LCM (Ibs/bbl) 2. 

alk. pH 9,5 Cl <50 pp 1500 psi gpM 172 

Mud Loss/Gain 20 BBL/hr over shaker, declined @ 1922 ft. due to water 

gain down hole. Inflow measured at 15 BBL/hr by logger. 

o Surveys 1765 ft 2 N69W 

1860 ft, 1.75° N55W 

Waibel 
add comments on back of page Geol. Service! 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 22 Time 0600 Date 22 Oct 1981 

TD 2295 f t . A TD (24 h r ) 361 f t . 

Current Status Drilling ahead . 

Drilling Rates Diilling Breaks 

1934-2005 ft 17 ft/hr 2035-2076 ft 32 ft/hr 

2005-

2012-

-2012 

-2035 

f t 

f t 

14 

25 

f t / h r 

f t / h r 

2076-

2160-

-2160 

-2295 

f t 

f t 

13 

24 

f t / h r 

f t / h r 

Lithology 1934-2000 ft. Dark gray to gray, locally vesicular aphanitic 

plagioclase porphyritic andesite, 

2000-2295 ft. Green gray locally eutoxitic and welded lithic bearing tuff w/ 

trace clear angular feldspar cxl fragments. 

Gases CO ^^^ max/min 

H^S 

^1 

N/D 

N/D 

Mud Temp. in ^^^ ^ out ^^^ ^ 

max/min 106/138 @ 2140 ft, 121/130 @ 2020 ft. 

vise. _i^ wt. ^-^ filt. LCM (Ibs/bbl) 

alk. ^ pH 9,0 Cl <50 pp 1800 psi gPM 195 

Mud Loss/Gain 30 BBL loss @ 20 BBL/hr starting (g 1962 ft. 

Surveys 1971 ft, 1° N37W 

2125 ft 1̂ ° S69W 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t USA 5 8 - 2 8 

DAILY REPORT 

Day 23 Time O6OO Date 23 Oct. 19S1 

TD 2575 f t . A TD (24 h r ) 2S0 f t . 

Current S t a tu s Dr i l l in f t ahead ' • 

D r i l l i n g Rates D r i l l i n g Breaks 

2295-2312 f t . 23 f t / h r 2312-2316 f t . 6C f t / h r 

2316-2337 f t . 

2342-2365 f t . 

2370-2397 f t . 

24 f t / h r 

24 f t / h r 

20 f t / h r 

2337-23^2 f t . 

2365-2370 f t . 

2397-2401 f t . 

60 f t / h r 

50 f t , /hr 

40 f t / h r 
2-ca-2575 f t . 9-18 f t / h r w/ Fiud puEp prob le rs 

Lithology. 2295-2430 f t . Green gray e u t a x i t i c puaice bear ing c x l l i t h i c welded 

t u f f . 

2430-2510 f t . Green gray t o gray . l o c a l l y leached w h i t e , p y r i t e bea r ing , l i t h i c 

r i c h welded t u f f . 

2510-2575 f t . Orange brown c x l bea r ing l i t h i c cemented tc » l i g h t l y welded t u f f . 

Gases C0„ N/D '. max/min 

H^S N/D 

C^ _N/D_ 

Mud Temp, in 1^8° F out 134° F, addinsr water 

max/min 136° in. 142° out @ 2520 ft. 

vise. 41 wt. 9.3 filt. LCM (Ibs/bbl) 

alk. 0.1 pH 9.5 Cl < 50 PP 750 psi SPM 122 

Mud Loss/Gain 2291 ft. 12 BBL loss g 120 3HL/hr 

Surveys 2383 f t 1.75° l^vm 

2470 f t 1.85° N64/; BHT 276°F, 5 min on bottom 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 24 Time O6OO Date 24 Oct. 1981 

TD 2659ft. A TD (24 hr) 84 f t . 

Current Status Running geo-ohysical lops, prepairJnf to run 13 3/8 inch 

casinp. 

Drilling Rates Drilling Breaks 

2575-25S6 ft. 11 ft/hr 2586-2589 ft. 26 ft/hr 

2589-2638 f t . 

2643-2659 f t . 

9 f t /hr 

9 f t /hr 

2638-26^3 ft. 25 ft/hr 

Lithology 2575-2659 ft. Orange brown, locally gray green cxl bearing lithic 

cemented tuff w/ tr to minor mylonite. Secondary minerals Include local silicification 

of portions of the greenish tuff, minor vein laumontite, and traces of vein quartz 

and calcite. 

Gases CO N/D max'/min 

H^S 

^1 

K/D 

N/D 

Mud Temp, in 122̂ ^ F out 134° F, adding water and cleaninr hole 

max/min 122° in, 134° out @ 2659 ft. 

vise. wt. filt. LCM (ibs/bbl) 

alk. pH Cl PP SPM 

stooped drilling <g 1515 hrs(23 Oct), stooped circ. @ 1430 hrs (23 Oct) 

Mud Loss/Gain 

Surveys 

Waibel 
add comments on back of'page Geol. Services 



SUNEDCO: Cascade Project 

DAILY REPORT 

Day 25 

TD 2659 ft. A TD (24 hr) 0 ft. 

USA 58-28 

Time 06OO Date 25 Oct l?"! 

Current Status CenientinF; casinp 

Drilling Rates Drilling Breaks 

Lithology 

Gases CO, max/min 

H^S 

Mud Temp. in 

max/min 

vise. 

alk. 

wt. 

pH 

out 

filt. 

Cl _ 

LCM (Ibs/bbl) 

PP SPM 

Mud Loss/Gain 

Surveys 

add comments on back of page 
Waibel 
Geol. Services 



SUNEDCO: Cascade Project 

DAILY REPORT 

Day 26 

TD 2659 ft. A TD (24 hr) 0 ft. 

USA 58-28 

Time 06OO Date 26 Oct 1981 

Current Status Waiting- on cement 

Drilling Rates Drilling Breaks 

Lithology 

Gases CO, 

H^S 

max/min 

Mud Temp. in 

max/min 

vise. 

alk. 

wt. 

pH . 

out 

filt. 

Cl _ 

LCM (Ibs/bbl) • 

PP SPM 

Mud Loss/Gain 

Surveys 

add comments on back of page 
Waibel 
Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t 

DAILY REPORT 

Day 27 Time O6OO 

TD 2659 f t . A TD (24 h r ) 0 f t . 

USA 5 8 - 2 8 

Date 27 Oct 1981 

Current S ta tus Nippl ing up BOP, cons t ruc t i ng new flow l i n e wi th gas-aud 

s e p a r a t e r . 

D r i l l i n g Rates D r i l l i n g Breaks 

Li thology 

Gases CO, 

H^S 

max/min 

Mud Temp. in 

max/min . 

v i s e . wt . 

a l k . pH 

out 

f i l t . 

Cl _ 

LCM ( I b s / b b l ) 

PP SPM 

Mud Loss/Gain 

Surveys 

add comments on back of page 
Waibel 
Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t USA 5 8 - 2 8 

DAILY REPORT 

Day 28 Time O6OO Date 28 Oct 1981 

TD 2659 f t . A TD (24 h r ) 0 f t . 

Current S ta tus Dr i l l i ng : cement, tagged cement a t 2533 f t . 

D r i l l i n g Rates D r i l l i n g Breaks 

Li thology 

Gases C0„ max/min 

H^S 

^1 
o o 

Mud Temp. in 80 ̂  out ^^0 ̂  

max/min 

vise. wt. filt. LCM (Ibs/bbl) 

alk. pH Cl PP SPM 

Mud Loss/Gain 

Surveys 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t USA 5 8 - 2 8 

DAILY REPORT 
Day 29 Time O6OO Date 29 Oct 1981 

TD 2769 f t . A TD (24 h r ) 110 f t . 

, Current S t a t u s Working on BOS 

D r i l l i n g Rates D r i l l i n g Broako 

2659-2673 f t . 20 f t / h r 2705-2720 f t . 19 f t / h r 

2720-2734 f t . 27 f t / h r 2673-

2678-

2699-

-2678 f t . 

.2699 

•2705 

f t . 

f t . 

33 ft/hr 

18 ft/hr 

26 ft/hr 

2734-2738 f t . 20 f t / h r 

2738-2745 n . 17 f t / h r 
2745-2769 f t . 12 f t / h r 

Lithology 2659-2745 f t : Gray to brownish gray to l igh t greenish gray c rys ta l 

and l i t h i c r ich cemented tuffs and tuffaceous sediments.Crystals include q tz , 

plagioclase, and sanidine; l i t h i c s are mostly sub angular to sub rounded and 

are en t i r e ly volcanic . 2745-2769 f t . Light gray to l igh t green pray recxysta l -

l ized porphyrit ic hornblende andesi te . Secondary minerals include clays, 

magnetite, hematite, celadonite , laumontite, t r . c a l c i t e , epidote(?) . 

Gases C0„ max/min 

S 
Mud Temp. in 117°F out 120°F Cg 2769 ft. 

max/min 120/ll7 @ 2769 ft. 112/l04 @ 2670 ft. 

vise. wt. filt. LCM (Ibs/bbl) 

alk. pH Cl PP SPM 

Mud Loss/Gain 

Surveys 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade Project 

DAILY REPORT 

Day 30 

A TD (24 h r ) 0 f t . 

USA 5 8 - 2 8 

Time 06OO Date 30 Oct 1981 

TD2769 f t . 

Current Status Working on 3HA., preparing to RIH. 

Drilling Rates 

Lithology 

Drilling Breaks 

Gases CO, 

H^S 

Mud 

1 

Temp, in 

max/min 

vise. 

alk. 

max/min 

wt. 

pH . 

out 

filt, 

Cl _ 

LCM (Ibs/bbl) 

PP SPM 

Mud Loss/Gain 

Surveys 

add comments on back of page 
Waibel 
Geol. Services 



SUNEDCO: Cascade Project USA 58-28 

DAILY REPORT 
Day 31 Time 0600 Date 31 Oct 1981 

TD 2993 ft, A TD (24 hr) 224 ft. 

Current Status Drilling ahead 

Drilling Rates drilling- Broako 

2769-2800 ft, 13 ft/hr 2884-2920 ft, 14-18 ft/hr 

2800-2854 

2854-2855 

2855-2884 

ft. 

ft. 

ft. 

17-21 ft/hr 

30 ft/hr 

23 ft/hr 

2920-2930 ft. 

2930-2985 ft. 

2985-2993 ft. 

25 ft/hr 

18 ft/hr 

12 ft/hr 

Lithology 2769-2825 ft. Light gray to light greenish gray rexlized hornblende 

andesite. Brownish hornblende cxls, 1mm, usually w/ reaction rims, in matrix of 

plag, clays, and disseminated magnetite, 2825-2993 ft: Brownish gray to greenish 

devitrified crystal and lithic rich tuffs. Relic pumice texture visible often, 

welding apparent in places. Secondary minerals include clay, celandonite, calcite, 

magnetite, hematite, and occasional pyrite. Vein minerals include heulandite, 
and laumontite. , 
Gases C0„ ^ 1 " max/min 

2 

H2S N/D 

C N/D 

Mud Temp. in 124° ̂  ^ut ^^^°^ 

max/min 128/124 (? 2993 ft, 113/106 @ 2790 ft, (adding water) 

vise. 2 1 wt. 9,0 filt. 30 LCM (Ibs/bbl) _£ 

alk. 0-2 pH 11-5 Cl Q O PP 1000 P̂ i SPM 118 

Mud Loss/Gain ^°"^ 

Surveys 2877 ft, 2°N71W BHT 140°F, 15 min on bottom. 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 32 Time 0600 Date 1 nov 1981 

TD 3218 f t , A TD (24 hr ) 225 f t . 

Current Status Drilling ahead after trip for washout. 

Drilling Rates Drilling Breaks 

Lithology 2993-3218 ft. Green gray to red brown cemented to welded cxl lithic 

tuff. Cxls include subrounded qtz; euhedral to subhedral feldspar, locally 

cloudy 

Lithic 

from metasomatic alteration; and euh 

fragments 

fragments, usual 

minerals include 

consist of subangular 

ly accounting for less 

laumontite heulandite 

edral to subhedral s 

to rounded strongly 

than 

and 

aite 

30% of rock volume. 

tr calcite. 

pecu 

red 

Se 

liar hematite. 

volcanic 

condary vein 

Gases CO ^ 1 ^ max/min 

r N/D 
''I 

Mud Temp. in ^^^ ^ out ^^^ ^ 

max/min 1^^ ^ •'•"' 1̂ 1 ^ out, fluctuation due to water being added 

vise. 38 wt. 9,0 filt. 32 LCM (Ibs/bbl) none 

alk. -35 pH 11.5 Cl <^00 PP ^OOQ SPM 

Mud Loss/Gain None observed. 

„ 3027 ft. deviation 2 N79W, max temp therm, 146 F, 15 min on bottom. 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 33 Time O6OO Date 2 Kov, 1981 

TD 332^ f t . A TD (24 h r ) IO6 f t . 

Current Statu.s Wait ing on r i g p a r t s •_ ; 

D r i l l i n g Rates D r i l l i n g Breaks 

321S-3.240 f t . 14 f t / h r 

32^0-3324 f t . 15-21 f t / h r 

Lithology 3218-3324 ft. Dark green gray to gray to red bro'v̂ n, locally silica 

metasomatized cxl lithic tuff w/ volcanic lithic fragments raking up from I5 to 

70-I of rock 

feldspar w/ 

calcite 

volume, 

lesser 

is rare. 

. Cxl vo! 

qtz and 

I ume 

soec 

is usually 

lular 

less 

hematite.' 

than 

Seco: 

1.0, and 

•idary 

consists 

laumontite 

; of clear 

is cc,:';r'on, 

Gases CO /̂-̂  max/min 

H^S N/D 

N/D 

Mud Temp. in ^3^° F out 1^0° ̂  

max/min climbinr- slowly from 128/132° F 

vise. . wt. filt. LCM (Ibs/bbl) 

alk. pH Cl PP SPM 

Mud Loss/Gain None detected 

Surveys 3225 ft. deviation 2° N52W, max temp therm, 158° F, I5 min on bottom. 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t 

DAILY REPORT 

Day 34 Time O6OO 

TD 3324 ft. A TD (24 hr) 0 

USA 58-28 

Date 3 -OV. 1981 

Current Status Repairing generators 

Drilling Rates Drilling Breaks 

Lithology 

Gases CO, 

H^S 

max/min 

Mud Temp. in 

max/min 

vise. 

alk. 

wt. 

pH 

out 

filt. 

Cl _ 

LCM (Ibs/bbl) 

PP SPM 

Mud Loss/Gain 

Surveys 

add comments on back of page 
Waibel 
Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 35 Time 0600 Date 4 Nov, 1981 

TD 3685 ft, A TD (24 hr) 361 ft. 

Current Status Drilling until 0545. now working on generator, 

Drilling Rates Drilling Breaks 

3324-3670 ft, 20-30 ft/hr 

3670-3685 ft, 40-60 ft/hr 

Lithology 3324-3480 ft, Dk green gray to brown gray cxl bearing l i th ic tuff, 

3489-3490 ft, Dk green gray chlor, & clay altered plagioclase hornblende 

porphyritic andesite. 

locally silicified cxl 

gray chlorite 

3660-3685 ft. 

and clay 

bear 

3490-

ing li 

altered pl 

Light gray to light 

3630 

thie 

ag, , 

ft, Dk 

tuff. 

brown gray 

hornblende, 

green gray 

to 

3630-3660 

, augite 

hornfelsic 

dk green gray, 

ft. Green gray to 

i porphyritic 

eutaxitic we 

; andesite. 

ilded tuff. 

Gases CO^ N/D max/min 

H2S N/D 

Cl N/D 

Mud Temp. in 135° F gut 1^2° F 

max/min climbed steady from II80 (g 3324 ' to 142° (g 3685' 

vise. 39 „t. 9.0 fiî .̂  33 LCM (Ibs/bbl) "one 

alk. -35 pH 11.4 ci ^100 PP HOP SPM 120 

Mud Loss/Gain none observed 

Surveys 3441 ft. deviation 2° N42W; M,R,T,s 164 & 166° F. 15 min on bottom 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 36 Time 0600 Date 5 Nov 1981 

TD 3766 f t , A TD (24 hr ) 85 f t . 

Current S t a tu s Magna-glowing d r i l l c o l l a r s , 

D r i l l i n g Rates D r i l l i n g Breaks 

3685-3766 f t , 20 f t / h r 

Li thology 3685-3700 f t . Light gray to l i g h t green gray metasomatized 

e u t a x i t i c welded tu f f . Re l ic g lass shard and pumice t e x t u r e s v i s i b l e . 

3700-

tuff. 

-3766 ft. L: 

, Secondary 

laumontite, tr. 

3710 and 3720. 

Lght green gray 

clay, silica. 

pyrite. Possi 

to brown 

chlorite, 

ble thin 

I gray slightly silicified cxl lith 

magnetite, 

homblende 

, hematite 

andesite 

and 

flow 

veins of 

between 

ic 

calcite, 

r,. nn N/D , . 
Gases CO. max/mm 2 

H^S 

^1 

N/D 

N/D 

Mud Temp. in ________^ out 

^a,x/min 144° F (g 3720 ft,; 133° F @ 3685 ft, while adding water. 

vise. ~" wt. 9,1 filt. 23 LCM (Ibs/bbl) 0 

alk. " pH ^Q-9 Cl <50 PP 1100 SPM _ H i 

Mud Loss/Gain 

3691 ft, 2° N37W 162° F BHT, 15 min on bottom. Surveys 

Waibel 
add comments bn back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 37 Time O6OO Date 6 Nov 1981 

TD 3907 f t . A TD (24 hr) 141 f t . 

Current Status Drilling ahead 

Drilling Rates Drilling Breaks 

3766-3907 ft. 25 ft/hr 

Lithology 3766-3800 ft. Brown gray to green gray devitrified lithic tuff. 

38OO-382O ft. Dark gray to dark green gray chloritized porphyritic pyroxene 

andesite/basalt.Chlorite, clay , and minor calcite alteration of groundmass. 

Up to 35^ secondary vein fillings of zeolite (including laumontite), and 

minor calcite. 3820 to 3870 ft. Dark gray to brownish gray locally green gray 

metasomatized lithic tuff. 30 to 40^ mm size, angular mafic lithics. 

Gases CO N/D max/min 

Ĥ S N/D 

N/D 

Mud Temp. in 130°F ^ut 139°F 

max/min 140 max. @ 3870 ft. 119 min. ̂  3770 when break-ing circ. 

vise. 45 wt. 9.2 filt. 26 LCM (Ibs/bbl) 0 

alk. .25/.45pH 11.1 Cl <50 PP 1050 SPM 105 

WOB. 3';-̂ -0.000# RPll. 80-85 

Mud Loss/Gain 

Surveys 3895 ft. 2° N27'rt̂  No temp, thermometers broke. 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 38 Time O6OO Date 7 Nov 19t 

TD 4230 f t . A TD (24 h r ) 323 f t . 

Current Status Drilling ahead 

Drilling Rates Drilling Breaks 

3907-^^065 ft. 20 ft/hr 

4065-4150 ft. 15 ft/hr 

4150-4230 ft. 10-12 ft/hr (decrease WOB to 25/30 "̂  41̂ 14 after 2|° s'irvey) 

Lithology Orange-red to red-gray to locally green-gray devitrified cemented 

cr3'"3tal bearing lithic tuff. Crystal componant mostly altered feldspars and 

occ. qtz. Lithic componant is angular to subrounded sub mm size mafic 

volcanics, unsorted, and makes 10 to 25^ of the total. Tuff altered to clay, 

hematite, zeolites, minor calcite, silica, chlorite locally, tr. pyrite. 

Vein minerals UP to 15'̂  include laumontite, other zeolites, chlorite, calcite, 
minor qtz, tr. pyrite. 

Gases CO^ max/min 

Ĥ S N/D 

Cj N/D 

Mud Temp. in 134°F out 142°F 

max/min 145 max @- 4l60 (8B5L/hr K^O in); 120 min •? 4010 (7033L/hr HgO) 

vise. 50 • wt. 9.3 filt. 18.5 LCM (Ibs/bbl) _ 0 

alk. »15/«25 pH 10.6 Cl <50 PP 1050 SPM 105 

WOB. 25/3O.000# RFI-̂  80/85 ., 

Mud Loss/Gain 3970 ft. 45 BBL/45 min to 10 B3L/6O m.in to 0. 

' 4027 ft.-4032 ft. 30 BBL in 20 min. . 

Surveys 4144 ft. ?A-° N32W. BHT 172° 15 min on bottom. 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t USA 58-28 

DAILY REPORT 
Day 39 Time O6OO Date8 Kov 1981 

TD 4407 f t . A TD (24 h r ) 177 f t . 

Current Status Drillinp; ahead after tripping for dof̂ e brush A BHA chanc-e. 

3N 7. 625 ft.. 39 hrs. 2-3-1 

NB 8. in @ 4391 ft., STC F-3, 12-12-18 

Drilling Rates Drilling Breaks 

4.230-^280 ft. 11-14 ft/hr 

4280-4330 ft. 18-25 ft/hr (incr. VJ03) 

4330-4352 ft. 25-30 ft/hr 

^382-4391 ft. 9 ft/hr tripled @ 4391 ft. VJOB 4C; RPM 75 
ẑ 3oi_;4ii07 ft. 14 ft/hr 

Lithology 4230-4270 ft. Dark gray to orange gray to preen gray devitrified 

cr-^stal bearing lithic tuff w/ secondare" zeolites, minor p-rrlte. chlorite, tr 

calcite. 4230-^^310 ft. Gray to dk gray locally silicified, sheared S: recxlized 

clay altered tuff w/ abundant secondary lau:".ontite. 

4310-^)407 ft. Green ^ray stronply clay altered cxl bearin- t'jff w/ secondary 

clay, calcite, laumontite, minor chlor., tr pyrite, Jc tr epidote. 

Gases CO N/D max/min . [ 

H^S 

^1 

N/D 

N/D 

Mud Temp. in 11^° ̂  ' out 130° F after trip 

max/min 130° in/l40° out @ 4280 ft., then adding water. 

vise. 38 wt. 9.1 filt. ^6.5 LCM (Ibs/bbl) "O^e 

alk. -1-25 pH 10-2 Cl <100 PP HOP SPM II6 

Mud Loss/Gain none detected 

Surveys 4237 ft. deviation 2 ^ ° N40W: I'J.l.T. 178° ?. 15 min on bettor-) 

4329 ft. deviation 2|° N24VJ: K.R.T, 178° ?, I5 r.in on bottom 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 40 Time O60O Date 9 i-ov 1981 

TD 4430 f t , A TD (24 h r ) 23 f t . 

Current S t a tu s Running in hole a f t e r t r i p p i n g for f i s h . Washout '.vas 

i n a d r i l l c o l l e r . 

D r i l l i n g Rates D r i l l i n g Breaks 

î '.̂ Q7_;U:.30 f t . 16 f t / h r 

Lithology Only two samples recovered since last trip; 4391-1(400' and hliQQ-'-J: 

Both samiples are dominated by mixed tuffaceous slough from, up hole. 

Gases C0„ N/D max/min 

H^S N/D 

N/D 

Mud Temp. in - out 

max/min 134° F out @ ¥ao ft., after trip. 

vise. wt. 9.C filt. ^6 LCM (Ibs/bbl) ^°"e 

,1k. .1--2 pH 10.3 Cl <100 PP SPM 

Mud Loss/Gain none observed 

Surveys 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t USA 5 8 - 2 8 

DAILY REPORT / , . „ ,„„ ,^ „ looi 
Day 41 Time 0600 Date 10 Nov 1981 

TD 4729 f t , A TD (24 h r ) 85 f t . 

Current Status Drilling ahead 

Drilling Rates Drilling Breaks 

4430-4729 ft, 17 ft/hr 

Lithology 4430-4510 ft. Gray to brown gray cxl bearing lithic tuff w/ zeolite 

cementing. Secondary laumontite is common, w/ lesser chlorite, calcite, & pyrite. 

4510-4650 ft. Dark 

shallow intrusive w 

gray to dark green 

'/ secondary 

gray 

chlorite, 1, 

hol ocxln 

aumontite. 

augite plag, 

massive dk 

andesite/basalt 

green serpentine. 

pyrite. 

4650-4729 ft. Green I gray chlor & clay aite; red cxl be aring lithic tuff. grading 

to orange gray & less altered. 
Gases CO. N/D max/min 

H2S N/D 

C N/D 

Mud Temp. in 132 F out 139 F, adding water all night 

max/min 146° @ 4605'; 126° @ 4440' after breaking circ, 

vise. 37 ^t_ 9,1 filt. ^̂  LCM (Ibs/bbl) "°"^ 

alk. £8-^2 pH 9,7 ci < 100 PP 1000 SPM J l i 

Mud Loss/Gain None observed. 

Surveys 4529 ft, deviation 2^° N44W; M,R,T, 240-250° F est, (250 reading off scale) 

Waibel 
add comments on back of page - Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 42 Time O6OO Date 11 Nov 19^1 

TD 5006 f t . A TD (24 hr ) 277 f t . 

Current Status Drilling ahead 

Drilling Rates Drilling Breaks 

4729-4900 ft. 13 ft/hr 

4900-4950 

4950-5006 

ft. 

ft. 

WOB 35; RPK 

, 17 ft/hr 

, 13 ft/hr 

70 

Lithology 47?9-50o6 ft. Dark orange gray, locally clay and chlorite ..vltersd 

to a green gray, cxl bearing lithic tuff. The crystal population consists of 

occasional cloudy (albitized?) plarjoclase fraj^ments. The lithic frar.-.ents 

are clay altered, apoear to be derived from interraediate to basic volcanic 

sources, and make uo from IOI to SOyo of the rock. Fine cxln clear to xifhite 

zeolite is a common cementin~ agent. Silica veins v;/ minor pyrite are assoc. 
w/ the green-gray altered portions. 

Gases CO , N/P max/min • 

H2S N/D 

Cj N/D 

O -r. 
Mud Temp. in 135° F out 1^3" F 

max/min 131° out ^ ^740' (addinfT water); 146° out @ 4770' S: U79G ' 

vise. 48 wt. 9.2 filt. 1^ LCM (Ibs/bbl) none 

alk. .05-.08pH 9.8 Cl <100 PP 1000 SPM 

Mud Loss/Gain none observed 

Surveys 4748 ft. deviation 2^° N40W; M.R.T. 198° F, I5 r.in on botto-

4963 ft. deviation 2^° N35W; :-:,R,T. 200-202° F, I5 min on bottc 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 43 Time O6OO Date 12 Hov 1981 

TD 5150 f t . A TD (24 hr ) 1-̂ 4 f t . 

Current Status Running in hole after trippinp; for washout. 

Drilling Rates Drilling Breaks 

5006-5025 ft. 12 ft/hr 

5025 

5 080 

WOB 

-5O8O 

-5150 

ft. 

ft. 

355 RPK 

. 15 

. 11 

70 

ft/hr 

ft/hr 

5078-5079 ft. 30 ft/hr 

Lithology 5^^6-5150 ft. Dark orange gray, locally altered to ^reev. gray, 

cxl bearinp; lithic tuff. Lithic componant ranges from. 10 to 80^ of rock, vrith 

the per cent increasing with derth. Fine cxln clear to white zeolite (lauront'-te ?) 

acts as a ma.jor cementing agrent. Secondary laumontite, v.'itb lesser calcite. 

occur as vein and VUF: filling's. Silica veins w/ associated chlorite and minor 

j ^ 
yrite are associated w-̂  The preen fray chlor ?̂  clay altered zones 

Gases CO N/D max/min 

H^S N/D 

C^ N/D 

Mud Temp, in 138" F out 146" F (S 5130'; 154" F @ 5136' (last bottoms UP^ 

max/min -, _, 

vise. 35 wt. 9.1 filt. 13 LCM (ibs/bbl) none 

alk. .08-. 2 pH 10.4 ci <100 PP 950 SPM 112 

Mud Loss/Gain none observed. 

Surveys 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 44 Time O6OO Date 13 zov 19^1 

TD 5351 f t . A TD (24 h r ) 201 f t . 

Current S t a tu s D r i l l i n g ahead 

D r i l l i n g Rates D r i l l i n g Breaks 

5150-5300 ft. 9 ft./hr 

5300-5313 ft. 13 ft/hr , 

5313- 5351 ft. 8.5 ft/hr 

Lithology 5150-5351 ft. Dark gray to dark orange gray devitrified, locally 

eutaxitic. feld5r>ar and magnetite bearing lithic tuff, Lithics consist -.->•" r.ixe; 

intermediate to ma-"ic volcanic fragments, and make up from 5"' to 3-'" '̂f rock 

volume. Secondary minerals include clay, laumontite, her.iatite, h,ydroa3 ••> 

oxides; m.inor calcite, chlorite, and tr pyrite, • -

Gases C0„ ^̂/-̂  max/min 

N/D H^S 

C^ N/D-

Mud Temp. in 138° ? out 145° ? (addinp water) 

max/min 154° out @ 5240 ft, 

vise. 42 wt. 9-2 filt. 14 LCM (Ibs/bbl) none 

alk. .08-.2 pH 9.9 Cl <100 PP 1100 SPM 1̂ 0 

Mud Loss/Gain none observed 

10 v5/f'.T. V -3 T 'yr\r\^ T Surveys 5178 ft. deviation 2t° N36W; K.R,?, 2Q0" ? after trip, I5 min on bctto 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t f uSA 58-28 

DAILY REPORT 
Day ' 45 Time O6OO Date 1- ''̂ ov 19Bl 

TD 5481 f t , A TD (24 h r ) 130 f t . 

Current S t a tu s D r i l l i n p ahead a f t e r t r i p p i n r for b i t chanT.e . 

BN 8; 1006 f t . ; 80 h r s . ; 2 -4- In 

NB 9; Security S84?; 12-12-18; in @ 53SV ft, 

Drilling Rates Drilling Breaks 

5351-5380 ft. 10 ft/hr VJ03 25 

5360-545^ ft. 9 ft/hr WOB incr. to 35 

5455-5465 ft. 15 ft/hr 

51165-5481 ft. 10 ft/hr 

Lithology 5351-5450 ft. Dark pray to dark orange gray devitrified cxl bearing 

lithic tuff, 5450-5470 ft. Oranpe brô î to light brov;n gray qtz and felds:.>ar 

bearinp tuff, locally stronply silicified. 

5470-5'-̂ 81 ft. Dark gray to dark oranpe pray devitrified cxl bearing lithic tuff 

Gases C0„ /̂̂ ' max/min 

Ĥ S N/D 

N/D 

Mud Temp, in 136° ? out 1^° F, increasinr after trir 

max/min 148° (g 5380 ft. 

vise. 41 wt. 9.3 filt. 12 LCM (Ibs/bbl) none 

a lk, -05-.2 pH 9.9 Cl <100 PP 11^0 SPM 110 

Mud Loss/Gain none observed 

Surveys 5397 ft. deviation 3° N32V;; I-:,R.T. 192/194° F. 15 min on bottom 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t USA 58-28 

DAILY REPORT 
Day 46 Time O6OO Date 15 ^°v 19S1 

TD 5500 f t . A TD (24 h r ) 19 f t . 

Current Status Fishing 

Drilling Rates Drilling Breaks 

5481-5500 ft. 8 ft/hr 

Lithology Dark rra.y to dark oranpe pray cxl bsarinp lithic tuf 

Gases CO N/D max/min 

H2S N/D 

C^ N/D 

Mud Temp, in 136° F out 1^7° F 

max/min .__________^^__^^_^.^_____ 

vise, wt. filt. LCM (Ibs/bbl) 

alk. pH Cl PP SPM 

Mud Loss/Gain none observed. 

Surveys 5489 ft. deviation 2 p N4OW; M.R.T. 188/202° F. I5 min on bottom 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade Project 

DAILY REPORT 

Day 47 

TD 5500 ft. A TD (24 hr) 0 ft. 

USA 58-28 

Time 06OO Date 16 Nov 19;1 

Current Status Running into hole after fishing job. 

Drilling Rates Drilling Breaks 

Lithology 

Gases CO, 

H^S 

max/min 

Mud Temp, in 

max/min 

vise. 

alk, 

wt. 

pH 

out 

filt. 

Cl _ 

LCM (Ibs/bbl) 

PP SPM 

Mud Loss/Gain 

Surveys 

add comments on back of page 
Waibel 
Geol, Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 48 Time O6OO Date I7 Nov 1981 

TD 5700 f t . A TD (24 h r ) 200 f t . 

Current S t a tu s D r i l l i n g ahead : 

D r i l l i n g Rates D r i l l i n g Breaks 

5500-5535* 8 ft/hr _555Q=5£5£i_iQ_£i/hr 5"•35-5538' 30 n/f^r '. 

5535-5540' 16 ft/hr 565O-566O' 14 ft/hr 5655-5657' 30 ft/hr 

3540-5545' 8 ft/hr 5660-5685' 10 ft/hr 5685-570O' 25-30 ft/hr 

55^5-5550' 16 ft/hr 5685-5700' 28 ft/hr No m.ud loss ass, w/ drill breaks. ' 

Lithology 5500-5685* Grav to reddish, brov-Ti cxl bearinp devitrified littiic tu:"f. 

Matrix alter^-d to clay, Fe oxides, and minor zeolites. Secondary vein minerals 

include much laumomtite, lesser calcite and cryptocxln Si02, tr. pryite. 

5685-5700 ft. lirrt gray to lipht greenish pray fine prained granular, s-oe-rsftj.y 

porphyritic altered basaltic/andesitic shalloi-r intrusive. Groundmass is plsp, 

green clay, minor calcite,diss, miapnetite. Plag phenos altd to clay and zeolite. 
Ccc. altd homblende(?), m.uch secondary vein lauinontite, minor calcite. 

Gases CO max/min 

H^S E/L 

^1 

Mud Temp. in 1^3°F out 150°F 

max/min 152/144 £ 559O ft. 146/136 g 5510 ft. 

vise. 39 wt. 9.1 filt. 13 LCM (Ibs/bbl) 

alk. »05/.2 pH 9.2 Cl <50 PP 1200 psi sPM 120 

wob. 35,oo(^ RR:. 65 

Mud Loss/Gain None 

Surveys None (no roonel in BIA) 

Waibel 
add comments on back of page . Geol. Services 



SUNEDCO: Cascade Project USA 58-28 

DAILY REPORT 

Day 49 Time C600 Date 18 i;ov 1981 

TD 586'i ft. A TD (24 hr) 164 ft. 

Current Status Fishinp, pin on .jar broke ^ 

Drilling Rates Drilling Breaks 

5700-5864 ft. 12 ft/hr 

Lithology 5700-5864 ft. Light gray to light green gray fine ciTrstalline plag.. 

augite. hornblende porphyritic baaaltic/andesitic shallow intrusive. Qroundmaas 

consists of plag. and secondary calcite and green clay. Plag. phenocrysts altered 

In part to clay and zeolite. Augite appears fresh. Hornblende has chlorite 

reaction rlns. Secondary vein minerals Include laumontite, calcite, and sone 

chlorite. 

Gases CO N/D max/min 

H^S N/D-

C^ N/D 

Mud Temp, in ' out 

max/min 153° out @ 5720'; 

vise, 40 wt, 9-2 filt, 14 LCM (Ibs/bbl) none 

alk, .05-.15 pH 9.8 Cl ^100 PP 1200 SPM 120 

Mud Loss/Gain none observed 

Surveys 5737 ft. deviation 24 (no direction) 

K.R.T. 209° & 222° F, 15 min on bottom 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t 

DAILY REPORT 

Day 50 Time O60O 

TD 5892 f t . A TD (24 h r ) 28 f t . 

USA 5 8 - 2 8 

Date 19 Nov 1981 

Current Status Drillinp ahead, back on bottom ? 0230 

Drilling Rates 

5564-5875 ft. 8.5 ft/hr 

Drilling Breaks 

5875-58^0 f t . 

583C-558'^ f t . 

5885-5892 f t . 

6 f t / h r 

9 f t / h r 

6 f t / h r 

RPK 70 

WOB m:ax 30 

Lithology 5864-5892 ft. Light gray to light green gray fine crystalline plag., 

augite, hornblende porFrfiyritlc basaltic/andesitic shallow Intrusive. Groundwass 

consists of plag.. green clay, & zeolite. Augite appears fresh. Homblende 

locally altered to chlorite. Secondary lauaontlte and calcite cairaon. 

Gases 

Mud 

CO, 

Ĥ S 

'1 

N/D 

N/D 

N/D 

max/min 

142 F 
ou t 150° F Temp. in 

max/min rapid recovery after fishinp 

vise. 40 wt. 9.2 filt. 14 LCM (Ibs/bbl) none 

a lk. .1-.28 pH 9.8 Cl <100 pp 1000 SPM 117 

Mud Loss/Gain none observed 

Surveys 

add comments on back of page 
Waibel 
Geol. Servic'es 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 

Day 51 Time 0600 Date 20 Nov 1981 

TD 6016 f t , A TD (24 h r ) 124 f t . 

Current S t a tu s D r i l l i n p ahead, a f t e r t r i p t i n r t o add shock sub . 

D r i l l i n g Rates D r i l l i n g Breaks 

5892-5953 f t , 7 f t / h r 5895-5905 f t . t o r c u i n r uo on b i t 

5900-5901 f t . 60 f t / h r 

5953-6016 f t . 9 f t / h r 

Li thology 5892-5900 f t . Green gray c lay and c h l o r . a l t e r e d hornblende p o r r h y r i t i c 

a n d e s i t e , l o c a l l y s i l i c i f i e d . Secondary manerals include c l ay , c h l o r , m,ar-netitq. 

dissemii mated 

5900-6016 

welded and 

ft 

ce: 

and vein 

. Brovm 

calcite. silica. 

to red brown cxl 

laumontite, and oy 

and 

mented. w/ fluctuatinp manor : 

lithic bearinf-

rite. 

tuff, 

secondary lauTiOntite 

, varyinp 

and calc: 

betv 

i.te. 

."een 

Gases CO N / D max/min 

H^S N/D 

Cj • N/D 

Mud Temp. in 15^° ^ out I6 I ^ 

max/min 146° F @ 5950 f t . ( a f t e r t r i p ) 

v i s e . 51 wt . 9.2 f i l t . 16 LCM ( I b s / b b l ) nore 

plurped> . lk . •1--12 pH 9.8 Cl <100 PP 1500_( |^£f_°)spM _ J ^ 

Mud Loss/Gain none observed 

Surveys 5936 f t . d e v i a t i o n 2 3 / 4 . no d i r e c t i o n 

i: .R.T. 203°-2l5° F . 15 mdn on bottom 

W a i b e l 
add"' comments on back of page Geol. Serv ices 



SUNEDCO: C a s c a d e P r o j e c t USA 58-28 

DAILY REPORT 
Day 52 Time O6OO Date 21 Nov 1931 

TD 6220 f t . A TD (24 hr ) 204 f t . 

Current S t a t u s D r i l l i n p ahead ^ 

D r i l l i n g Rates D r i l l i n g Breaks 

6016-6100 f t . 7.5 f t / h r WOB 25: RR-'l 60 

6100-6.220 f t . 9.5 f t / h r WOB 3 1 ; RF̂ -" 75 

Li thology 6016-6220 f t . Brown t o brovm pray , l o c a l l y e u t a x i t i c , cx l l i t h i c 

tu f f , i n t e r m d t t e n t l y cemented and v;elded. Cxl f r a c t i o n con.^ists of f e l d s p a r 

( san id ine ?) and l e s s e r amounts of c t z , w/ t r a c e miapnetite. The l i t h i c f r a c t i o n 

c o n s i s t s of Tiixed vo lcan ic f r apnen t s . Secondary minera ls cons i s t o'" c l a y , t r 

h e m a t i t e , and t r laumo.nt i te . At 6O63-65 f t . & 6l?2-74 f t . smal l , i n t ense r .yl , :ni te 

zones were encountered ( f a u l t s ) , wi th no a s s o c i a t e d mdnera l i za t ion . 

Gases CO N / D max/min ' ] 

H2S N/D 

Mud Temp, in 147° F out 155° F 

max/min l6l° F @ 6O6O ft., follovjed by addinp much water. 

vise. ^3 wt. 9.2 filt. 18 LCM (Ibs/bbl) none 

alk. »07-.2 pH 10.1 Cl <100 pp 1550 SPM HC 

Mud Loss/Gain none observed 

Surveys 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 53 Time O6OO Date 22 Nov 1981 

TD6247 f t . A TD (24 h r ) 2 7 f t . 

Current S t a tu s Brinpinp f i s h ( 2 c o l l a r s , r e a r e r , shock sub . & b i t ) out 

of h o l e . 

Drilling Rates Drilling Breaks 

6220-6247 ft. 10 ft/hr WOB 33; RPI-- 60 

Lithology 6220-62^7 ft. Brovm r̂ray to brovm cxl lithic cemented tuff v:/ local' 

welded zones. Secondary minerals include clay, i- traces of hematite and laumontite. 

Gases CO ^'^1^ max/min 

H^S N/D 

N/D 

Mud Temp, in ^34° F „^, 148° F, adding much water 

max/min 159° F after survey @ 623O ft, 

vise, wt, filt. LCM (Ibs/bbl) 

alk. pH Cl PP SPM 

Mud Loss/Gain none observed 

Surveys 6230 ft. deviation 3r (no direction). K.R.T. 208-222° F, 15 min on tottor 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t 

DAILY REPORT 

Day 54 Time 06OO 

TD 6371 f t . A TD (24 h r ) 125 f t . 

USA 5 8 - 2 8 

Date 23 Nov 1951 

Current S t a t u s D r i l l i n p ahead 

BK 10; 382 f t . ; 48 h r s ; 2 -2- in 

N311; STC STrl; 15-15-15: in @ 6246 f t . 

D r i l l i n g Breaks 

6274-6275 f t . 

6286-6287 f t . 

2C f t / h r 

20 ft. 'hr 

D r i l l i n g Rates 

6247-6371 f t . 10-12 f t / h r 

WOB 25; RPK 80 

Li thology A7Ly~6268 t t . Qrav-brown t o red-brcwn ead and l i t h i c bear ing l i t h i c 

t u f f . 6268-628O f t « Oreen-eray t o dark preen-gray f lng t o medium prained p lag 

p o r p h y r i r t c d i o r i t e wi th t r a c e reimant hornblende c x l s . 6280-6350 f t , Qray-brcwn 

t o red- t rown c x l l i t h i c t u f f with o c c . e u t a x i t i c t e x t u r e a s above. 6350 t o 6371 f t 

MJxtH-rft ftf •hr'tiun t.nf-f a / a , and whi te t o very l i g h t groen s t r o n g l y metAaomatlzed 

t n f f . Ttiff larpf t ly a l tar f td t o ftl ay f i l H t . f t T \ a l h t t e ^ eale^^^^,«f^nnT. (^MniHt^. 

Gases CO, 

H^S 

N/D max/min 

N/D 

N/D 

Mud 145° F 
ou Temp, in 

max/min 154° F @ 6340 f t . 

40 

t 153 F adding some ^^ra.ter 

v i s e . wt, 9 . 1 f i l t . 17 LCM ( I b s / b b l ) 

a l k . . 0 8 - . 2 pH 9.9 Cl <100 pp 1100 

none 

SPM 111 

Mud Loss/Gain none observed 

Surveys 

add comments on back of page 
Waibel 
Geol. Services 



SLTJEDCO: C a s c a d e P r o j e c t USA 58-28 

DAILY REPORT 

Day 55 Time 06OO Date 24 Ho^ 1981 

TD 6U66ft. A TD (24 hr) 9l> f t . 

Current Status RIH a f t e r t r ipping for b i t change 

EM 11 220 f t 2^ hrs i»-2-I HB 12 HTC OW 3-lS 3»t8 

*** Mnd cooler on a t &A0 f t . *•* 

Drilling Rates Drilling Breaks 

6372-6430 ft. 9 ft/hr 

6430-6467 ft. 64- ft/hr 

Lithology 6371—6466 ft. Mixture of brown gray to brown red cxl and lithic 

bearing tuffs» which are devitrified and locally sheared; and very ll^t green 

to white strongly astasomatized tuffs taxturally similar to the brcwn material« 

Metasomatized material proportlcp Increases with depth. Rock has been altered to 

clay (llliteT). albite. ealcite, •inor chlorite, tr pyrite and H>aenetite» 

Calcite veining present, geolite fillings decreasing. 

Gases CO^ H/D max/min 

Cj «/D 

Mud Temp. in out . 

max/min 153/l42 ft 6410 139/l2» C 6460 w/ t a d cooler on. 

vise. 37 wt. 9.1 filt. 16.5 LCM (Ibs/bbl) . 0 

alk. .O7/.22 pH 9.7 Cl < 100 PP SPM 

Mud Loss/Gain None 

Surveys 6378 ft. 3° 22»/238°F EBT 5 Bin on bottom 

W 7 ft« W* ZfJ'ifZ^^F MT 

Waibel 
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SUNEDCO: Cascade P r o j e c t USA 58-28 
DAILY REPORT 

Day 56 Time 0600 Date 25 Nov 1981 
TD 6569 f t , A TD (24 hr ) 103 f t . 

Current Status Out of hole for bit change, 

BN 12 GTC IWV 15/15/15 6-8-1 13^ hrs 103 ft. 

Drilling Rates Drilling Breaks 

6466-6560 ft, 9 ft/hr 

6560-6569 ft, 3.5 ft/hr 

Lithology 6466-6569 ft. Mixture of brown-gray to red-gray cxl and lithic bearing 

devitrified tuff and white to very light green strongly metasomatized tuff. 

Strongly 

chlorite. 

altered 

and 

vein mineral. 

20% brown tuff 

tr 

material recrystalized 

Fe 

along 

• / 80% 

oxides. Zeolites de 

with minor cr'yptocxl 

•, altered tuff. 

to white 

creasing, 

clay, , albite, 

and calcite 

n SiO„, Mixture varies 

calcite, minor 

is dominant 

from 50/50 to 

Gases CO ^ ' ^ max/min 

H^S N/D 

C N/D 
^ 1 •• 

Mud Temp, in ^24° F „^, 134° F 

max/min 141/132 @ 6490 134/122 (? 6560 

vise. 32 wt. 9-1 filt, 22 LCM (Ibs/bbl) "°"^ 

alk, •07-2-OnH 10-^ Cl ^100 PP ^100 SPM ^̂ Q 

Mud Loss/Gain none observed 

o „„^„ „,,. ,„„,o S^r^gyg 6567 ft, 3^ N25W 215/224 F BHT 5 min on bottom. 

Waibel 
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SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 

Day 57 Time 06OO Date 26 Nov. 1981 

TD 6668 f t . A TD (24 hr) 99 f t . 

Current Status imiLUNG AHEAD 

EM 12 103 f t . 13.5 h r s . 6 /8/ I 

gi 13 SEC S84r 15-15-15 in » 6569 ft. 

Drilling Rates Drilling Breaks 

6570-6590 ft. 9 ft/hr WOB 25*000 

6590-6650 ft. 13-14 ft/hr WOB 35.000 

6650-6668 ft. 13 ft/hr WOB 35.000 

Lithology 6569-6668 ft. MLxture of red-brcwn to gray-brown cxl lithic tuff, and 

r̂tiite to very light green strqmgly metasonatlaed to locally hornfelsed tuff. 

Altered material is altered to crypto cxln SiOg, albite, calcite, illite (7), 

aprt loftal fthlorite. Vein minerals include crypto cxln 3102, quartz, ealcite, 

minor chlorite, tr. pyrite and drusey qtz (often ass.w/ chlorite). Zeolites 

very rare. Amount of SlOp seems to be increasing. 

Gases CO N/D max/min 

H^S N/D 

Cl M/D 

Mud Temp. in 108 F out 124°F 

max/min 138/126 continuous, 132/l22 ® 6570 ft. cooler on. 

vise. 41 wt. 9.0 filt. 19 LCM (Ibs/bbl) none 

alk. .08/.20 pH 10.2 Cl <50 PP 1050 pei SPM II5 

WOB 30.000 * RPM 70 

Mud Loss/Gain None 

Surveys 6653 ft. 3>75^ NI5W 196/224 BHT Tool stuck in shock sub 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: C a s c a d e P r o j e c t USA 5 8 - 2 8 

DAILY REPORT 

Day 58 Time O6OO ^ Date 27 Nov 1981 

TD 6948 f t . A TD (24 h r ) 280 f t . 

Current S t a tu s D r i l l i n g ahead ^ 

•Dr i l l ing Rates D r i l l i n g Breaks 

6668-6805 f t . 12 f t / h r wdb 30.000 

6 8 0 5 - 6 9 ^ f t . 14 f t / h r wob 35.000 

Li thology White t o ve ry l i g h t green hornfe l sed t u f f . Fine c r y s t a l l i n e mass 

of c ryp to cx ln S102, a l b i t e , i l l i t e ( ? ) , c h l o r i t e l o c a l l y , t r . d isseminated 

p y r i t e , t r . drusey q t z l o c a l l y . Vein minera l s inc lude c ryp to -cx ln S i02 , 

q t z . -rery wAnnr' ftalelf and c h l o r i t e ^ only t r a c e amounts of z e o l i t e . 

P y r i t e i n c r e a s i n g l y s c a r c e with dep th , a l s o l o c a l a r e a s of ve ry l i r f i t brown 

s t a i n i n g a r e p r e s e n t . Minor mylonite i a p e r s i s t a n t . 

Gases CO ^ / ^ max /min 

Cl » /P 
o o 

Mud Temp, in ^ ^ ^ out ^33 F 

max/mm c/min 136/123 6700 t o 6770 f t . 132/120 e 6680 f t . 

v i s e , 38 wt . 9 . 1 f i l t . ^ ' 5 LCM ( I b s / b b l ) 0 

alk. »07/.15 pH 9.9 Cl <50 PP 1050 SPM X18 

WOB 35.000# RFM 70 

Mud Loss/Gain None 

i 

Surveys 6804 ft. 34° No direction available. 200/215*V BET. 

Waibel 
add comments on back of page Geol. Services 



SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 59 Time O6OO Date 28 Nov 1981 

TD 7060 f t . A TD (24 hr) 112 f t . 

Current Status Working on BHA after washout in DP 

Drilling Rates Drilling Breaks 

6948-7005 ft. 13 ft/hr 6968-6969 ft, 23 ft/hr 

7005- 7060 ft. 8 ft/hr 

Lithology 6948-7060 ft. White to light green gray, w/ some orange brown 

staining below 7000 ft., hornfelsed silicic tuff w/ only occasional reminant 

of origional texture. Secondary minerals Include abundant cryptocxln silica 

and vein qtz.; moderate amounts of calcite. clay (illite ?), albite (?); 

trace amounts of pyrite, chlorite, laumontite, and possibly some sidertte. 

There has been nothing observed to prove current hydrothennal activity. 

Gases CO^ " 1 ^ max/min 

Cj N/P 

Mud Temp, in 122° F out 134° F. mud cooler on. last sample @ 7050 ft. 

max/min 134° ® 7050 ft.; 130° @ 6950 ft. ,_ 

vise, wt. filt. LCM (Ibs/bbl) 

alk. pH Cl PP SPM 

Mud Loss/Gain none observed 

Surveys 6960 ft., deviation 4°. no Dir.; M.R.T. 207° & 215^ F 

Waibel 
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SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 60 Time O6OO Date 29 Nov 1981 

TD 7181 f t . A TD (24 h r ) 121 f t . 

Current S ta tus D r i l l i n g ahead 

D r i l l i n g Rates D r i l l i n g Breaks 

7060-7125 f t . 7 f t / h r 7080-7085 f t . 6 f t /h r w/ torquing 

7125-7140 f t . 11 f t / h r 

7140-7181 f t . 7 f t / h r 

WOB 30; RPK 70 

Lithology 7060-7120 ft. White to light green gray to light orange brown 

hornfelsed silicic tuff w/ secondary silica, calcite, albite, clay, hematite, 

chlorite, and laumontite. 7120-7130 ft. Hornfelsed tuff as before, with 

abundant shearing;. 7130-7181 ft. Hornfelsed tuff w/ Increasing amounts of strongly 

metasomatized andesite/ micro diorite containing tr primary qtz., secondary 

albite, and commonly brecciated w/ the hornfelsed tuff. 

Gases CO., . 
2 

2 

S -
Temp. 

N / U 

N/D 

N/D 

in 

m a x i 

125° F Mud Temp, in 125 ^ out 137° F, cooler on, mixing mud 

max/min 137° @ 7170 ft.; 130° @ 7060 ft. (118° in) 

vise. 39 wt. 9.1 filt. 22 LCM (Ibs/bbl) none 

alk. .06-.2 pH 9.6 Cl <100 PP UOO sPM 115 

Mud Loss/Gain none observed 

Surveys 7114 ft. directional 3^» ® N23W; M.R.T, 220° & 220° F, 4 min on bottom 

Waibel 
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SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 61 Time 0600 Date 30 Nov 1981 

TD 7229 f t . A TD (24 h r ) 48 f t . 

Current Status POCffl for washout, second washout in 24 hrs. 

BN 13: out @ 7220 ft.: 651 ft.: 62^ hrs.; 4-4-ln 

NB 14; 12i"; Smith F-3; 15-15-15 

Drilling Rates Drilling Breaks 

7181-7220 ft. 10 ft/hr -

7220-7229 ft. 7 ft/hr 

WOB 30; RPM 70 

Lithology 7181-7210 ft. Hornfelsed tuff with up to 70^ metasomatized andesite/ 

micro diorite w/ tr primary qtz, secondary chlorite, hematite, silica, albite, 

clay, minor calcite, tr laumontite, and tr pyrite. This section contains many 

zones of brecciation w/ tuff & and./dio. that has subsequently been silicified. 

72IO-7229 ft. no samples recovered due to tripping for washouts. 

Gases CO. ^/^ max/min 

H^S 

^1 

N/D 

N/D 

Mud Temp, in 140° F out 150° F, not sure mud cooler is lOC^ functioning. 

c/t max/mm 

vise, 39 wt. 9.1 filt. 20 LCM (Ibs/bbl) none 

alk, .05-.2 pH 9.4 Cl <100 PP 1000 sPM 115 

Mud Loss/Gain none observed 

Surveys 

Waibel 
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SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 62 Time O6OO Date 1 Dec I98I 

TD 7348 f t . A TD (24 h r ) 119 f t . 

Current Status Drilling ahead ] 

Drilling Rates ^ Drilling Breaks 

7229-7245 ft. 7 ft/hr to 7285 ft.. WOB 30; HPM 50 

7245-7295 ft. 10 ft/hr from 7285 ft.. WOB 27; RPK 50 

7295-7348 ft. 5.4 ft/hr 

Lithology 7229-7300 ft. Green gray to red gray rexlized qtz bearing lithic tuff 

w/ mod, well preserved relict texture. Qtz fragments are the only remaining 

primary mineral. Secondary minerals Include silica, chlorite, calcite, clay, 

albite (?), hematite, and tr laumontite. Moderate shearing piresent throughout. 

7300-7330 ft. Gray, locally green gray & chloritized, aphanitic andesite. 

7330-7348 ft. White to light greenish white hornfelsed qtz bearing tuff. 

Gases CO ^/P max/min 

H^S N/D 

Cl N/D 

|0 Mud Temp, in 131 F out 143° F, mud cooler on 

max/min 144° F out # 7270 ft. 

vise. 22 wt. 8.95 filt. 25 LCM (Ibs/bbl) none 

alk, »07-.2 pH 9.9 Cl <100 PP UOO SPM 115 

Mud Loss/Gain none observed 

Surveys 7255 ft. directional 4° @ N24W; M.R.T. 205° & 210° F, 4 min on bottom 

Waibel 
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SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day63 Time O6OO Date 2 Dec. 1981 

TD 7 ^ 3 f t . A TD (24 h r ) I05 f t . 

Current Status Drilling ahead, with moderate torquing from 7360 ft. to TD. 

Drilling Rates Drilling Breaks 

73^»8-7453 ft. 5 ft/hr 

Lithology 7348-7405 ft. White to greenish-white, to yellow-white hornfelsed 

qtz bearing lithic tuff. Rock is silicified and recxlized to cryptocxln SiO^f 

qtz. albite(7). illite(?). calcite. chlorite, tr. pyrite. tr. laumontite. 

Relic textures limited to qtz cxl clasts, and ^osts of lithic clasts. 

7405- 7453 ft. Dark gray to dark greenish gray aphyric arfaanltle andesite. 

Thin vein fillings of crypto cxln Si0>̂ , calcite, chlorite, tr. pyrite. 

Gases CO N/D max/min 

H^S N/D. 

Cl N/D 

o 
Mud Temp. in ^ 8 ^ * out ^^^ ̂  

/min 130/142 More or less continuous. max/min 

vise. 40 wt. 8.9 filt. 20 LCM (Ibs/bbl) none 

alk, .07/.15 pH 10.5 Cl <50 PP 1200 SPM 115 

WOB 27.000» RPM 50 

Mud Loss/Gain 7356-7357 ft. 6 BBL loss in 2.4 Min. (150 BBL/hr), no other 

affects «n drilling (rate, torquing, bouncing of WOB etc.) 

Surveys 7422 ft. 3i^ N21W, BHT 200/205*F. 

Waibel 
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SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 64 Time O6OO Date 3 Dec 1981 

TD 7552 f t . A TD (24 h r ) 99 f t . 

Current Status Drilling ahead 

Drilling Rates Drilling Breaks 

7453-7520 ft. 4.6 ft/hr 

7520-7552 ft. 3.8 ft/hr WOB 31-34; RPM 50 

slight torquing throughout 

Lithology 7453-7500 ft. Dark green gray, locally light gray chlorite to clay 

altered hornblende and plag. bearing aphanitic andesite. 

750O-7545 ft. Gray to dark gray recxlized volcaid-clastic sediments w/ secondary 

ealcite & lesser amounts of cryptoxln silica. 

7545-7552 ft. Light green gray chlorite altered meta-tuff/ tuffaceous sediments 

w/ reminant clear feldspar and qtz cxls. • 

Gases CO N/D max/min . 

H^S N/D 

Cl N/D 

Mud Temp, in 1^6° F out 136*^ F steady 

max/min 

vise, 18 wt, 8.85 filt, 21 LCM (ibs/bbl) none 

alk..04-.2 pH 10.5 Cl <100 pp 1100 SPM 115 

Mud Loss/Gain none observed 

Surveys QfiDS-

Waibel 
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SUNEDCO: Cascade P r o j e c t USA 58-28 
DAILY REPORT 

Day 65 Time O6OO Date 4 Dec 1981 

TD 7598 f t . A TD (24 hr) 49 f t . 

Current Status Tripped @ 758? f t . for b i t change; d r i l l ed 11 f t . & pooh for 

washout. BN 14; 367 f t . ; 64 h r s , ; 3-3-1 

NB 15; SEC S86F; I5- I5- I5 ; in @ 7587 f t . 

Dri l l ing Rates Dri l l ing Breaks 

7549-7565 f t . 4 f t / h r WOB 32; RPM 50 to 7585 f t , 

7565-7598 f t . 6.6 f t / h r WOB 25; RPM 60 below 7585 f t , 

s l i gh t torquing throughout. 

Lithology 7549-7598 f t . Light green gray ch lor i t e a l tered meta-tuff/ 

tuffaceous sed.w/ reminant subhedral c lear feldspar cxls & anhedral qtz 

cx l s . 

Gases CO. N/D max/min 

H Ŝ N/D 

N/D 

Mud Temp, in 116 F out 135 ^ 

max/min max out 140° F @ 7550 ft. 

vise. 39 wt, 8.8 fiu. 20 LCM (Ibs/bbl) none 

alk. .04-.1 pH 10.4 Cl <100 pp 1100 SPM 115 

Mud Loss/Gain none observed 

Surveys 7577 ft. directional. 5i° ® N71W; M.R.T. 202° F & one broken therm. 

Waibel 
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SUNEDCO: Cascade P r o j e c t 

DAILY REPORT 
Day 6_6 . Time 0600 

TD 7654 f t , A TD (24 h r ) 56 f t . 

USA 5 8 - 2 8 

Date 5 Dec 1981 

C u r r e n t S t a t u s D r i l l i n g a h e a d . 

D r i l l i n g R a t e s 

7598-7654 f t . 4 , 4 f t / h r . 

D r i l l i n g Breaks 

WOB 30 ; RPM 60 

s l i g h t t o r q u i n g t h r o u g h o u t 

L i t h o l o g y 7598-7654 f t . Very l i g h t g ray t o l i g h t g r een gray l o c a l l y s i l i c i f i e d 

m e t a - t u f f w/ 2-5% q t z c x l f r a g m e n t s , Metamorphic g rade i s c h l o r i t e - a l b i t e ; 

o t h e r s e c o n d a r y m i n e r a l s i n c l u d e v e r y l o c a l l i z e d s i l i c i f i c a t i o n and t r p y r i t e . 

Gases 

Mud 

CO, 

H^S 

N/D 

N/D 

C N/D 

max/min 

Temp. i n ^ ^ ^ ° ^ o u t 142° F mud c o o l e r on 

-.o^/,.,,•., max o u t 142 max/mm 

42 
v i s e , wt . ^ - ^ f i l t . ^0 LCM ( I b s / b b l ) " 0 " e 

a l k , - l - ' l ^ pH 1 0 - ^ Cl <100 PP 1100 SPM 115 

Mud Loss/Gain none observed 

Surveys none 

add comments on back of page 
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SUNEDCO: Cascade P r o j e c t USA 58-28 
DAILY REPORT 

Day 67 Time 0600 Date 6 Dec 1981 
TD 7734 f t ^ TD (24 h r ) 80 f t 

Current Status Tripping for washout @ 7734 ft, _ ^ 

Drilling Rates Drilling Breaks 

7654-7734 ft. 4-5 ft/hr WOB 30; RPM 60 

slight torque throughout 

Lithology 7654-7734 ft. Very light gray to light green gray locally silicified 

meta-tuff w/ appx 5% of rock consisting of angular to a>ubrounded fragments of 

qtz. Most relict 

Secondary minerals 

kiloblastic 

and in heal 

albite 

texture has been 

include chlorite 

; cryptoxln 

ed microfractures. 

obliterated by si 

in former mafic 

silica; and tr pyrite 

ubse 

cxl 

as 

quent alteration. 

& lithic 

inclusions 

sites ; 

in qtz 

poi-

; cxls 

Gases CO N/D max/min 

H2S N/D 

C N/D 

Mud Temp. in 120 F out 138 F mud cooler on 

max /tnin max out 140 F 

vise. ^1 wt. 8,85 filt. 21 LCM (Ibs/bbl) none 

a lk. -l-'l^ pH 10-4 Cl <100 PP 1100 SPM 115 

Mud Loss/Gain none observed 

Surveys 7689 ft, directional 6^°. N15W; M,R,T, 202° & 205° F. 5 min on bottom. 

Waibel 
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SUNEDCO: Cascade P r o j e c t USA 58-28 
DAILY REPORT 

Day 68 Time 0600 Date 7 Dec 1981 

TD 7752 f t , A TD (24 h r ) 18 f t . 

Current Status Out of hole after washout, 

BN 15 SEC S86F 147 ft,, 34^ hr, 4-1-1 

NB 15 HTC K55R, 12^"- 15/15/15, in (? 7734 ft. 

Drilling Rates Drilling Breaks 

7734-7752 ft. 7,5ft/hr 

WOB 30; RPM 60 

T̂ û 1^ 7734-7752 ft. Very light gray to light green gray locally silicified 

metatuff, with approx 5% angular to 

ture obliterated, Se 

mafic mineral sites, 

w/ qtz and in filled 

subrounded qtz 

icondary minerals inclu 

poikiloblastic 

microfractures. 

albite. 

fragments 

de chlorite, 

cryptocxln 

, loca 

SiO^, 

, Most 

llized 

Tr, py 

relic text-

in former 

rite ass. 

Gases CO ^/^ max/min 

H^S N/D 

N/D 

Mud Temp. in l^^" F ^^^ ^^Q" ^ 

max/min 140/122 138/120 

none vise, 3^ wt. 8-75 filt. 20 LCM (Ibs/bbl) 

alk. JVJ,5 pH 10.7 Cl <50 pp 1000 gPM _lil 

Mud Loss/Gain none observed 

none 
Surveys . 

Waibel 
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SUNEDCO: Cascade Project USA 58-28 
DAILY REPORT 

Day 69 Time O6OO Date 8 Dec. 1981 

TD 7836 ft. A TD (24 hr) 84 ft. 

Current Status Drilling ahead 

Drilling Rates Drilling Breaks 

7752-7836 ft. 6 ft/hr 

Lithology White to light greenish-white silicified, locally chloritized 

meta-tuff. Rock is 15^ sub-am, subhedral to anhedral quartz cxls, commonly 

embayed, coaaonly with inclusions. Sub-sm euhedral to subhedral white albitized 

feldspars cwapose 5%, Matrix is altered mostly te cryptecxlji SIO2, albite, 

qtz, minor chlorite localized In relic mafic mineral or lithic sites. Patchea 

of yellow to brewn clay are common. Minor calcite, tr. pyrite pt̂ essnt. 

Gases CO. N/D max/min 

H2S N/D 

Cl N/D 

Mud Temp, in I Z k ^ out ^^^ F 

max/min 130/l42 124/136 

vise. 37 wt. 9.0 filt. 19 LCM (Ibs/bbl) 

alk, .I/.I5 pH 10*3 Cl <50 PP HOP SPM 115 

WOB 30.000» R m 60 Ho terqulng 

Mud Loss/Gain None 

Surveys 7815 ft. 6i^ S37S, 220° and 225* EBT. 

Waibel 
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SUNEDCO: Cascade Project USA 58-28 

DAILY REPORT 

Day 70 Time O6OO Date 9 Dec 1981 

TD 7900 ft. A TD (24 hr) 64 ft. 

Current Status Just back to drilling after tripping te change bit. 

EW 16, 166 ft., 44| hrs, 3/2/in 

NB 17. SEC M89TF. 15-15-15. in ® 7900 ft. 

Drilling Rates Drilling Breaks 

7836-7900 ft. 6 ft/hr 

Lithology White to light greenish gray silicified, locally chlefltized, 

•eta-tuff .10 to 15jS stabhedral to anhedral cwcnonly embayed qtz cxls. Matrix 

ia altered te cryptocxln Sl(?2, albite, qtz, ninor clay, minor locallized 

chlorite in mafic mineral or lithic sites, minor ealcite, pyrite tr. te lacking. 

Gases CO N/D max/min 

H2S N/D 

C^ N/D 

Mud Temp. in ^ ^ " ^ out ^36°^ 

max/min 130/l42 126/136 

vise. 37 wt. 8.9 filt. __20_ LCM (Ibs/bbl) _ 0 

alk. »05/.2 pH 10.2 Cl <50 PP UOO sPM 115 

WOB 30,000f RPM 60 

Mud Loss/Gain None 

Snrv.yc 7892 f t . 6^^ S22E 210/218°F WT 

Waibel 
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SUNEDCO: Cascade P r o j e c t USA 58-28 

DAILY REPORT 
Day 71 Time O6OO Date 10 Dec I98I 

TD 8041 f t . A TD (24 hr) 141 f t . 

Current Status Dr i l l ing ahead • ^ 

Dri l l ing Rates Dri l l ing Breaks 

7900-7960 f t . 5.5 f t / h r 

7960-8041 f t . 6-8 f t / h r 8003-8004 ft. 

8016-8017 ft. 

10 ft/hr 

10 ft/hr 

WOB 35; RPM 60 

Lithology 7900-8041 f t . White to l igh t green white, s i l i c i f i e d . ch lor i te 

and a l b i t e grade, quartz bearing meta-tuff. Clear sutfaedral to anhedral, commonly 

embayed quartz fragments i s the only surviving prlmaiy mineral phase. Secondary 

minerals include a l b i t e . c h l o r i t e , c a l c i t e . and t race pyr i te triiich shows recent_ 

Fe oxidation. 

Gases CO. N/D max/min 

H Ŝ N/D 

Cl j / i 
Mud Temp, in 130° F out 143° F, mud cooler on 

max/min 142° min; 143° F max 

vise. 41 wt. 8.9 filt. 18 LCM (Ibs/bbl) none 

alk, »05-.2 pH 10•2 ci <100 PP HOP sPM 115 

Mud Loss/Gain none observed 

Surveys none 

Waibel 
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SUNEDCO: C a s c a d e P r o j e c t USA 5 8 - 2 8 

DAILY REPORT 

Day 72 Time O6OO Date 11 Dec 1981 

TD 8060 f t , A TD (24 h r ) 19 f t . 

Current S t a tu s Running geophysica l logs ] ^ 

Stopped d r i l l i n g ® 0900; stopped c i r c u l a t i n g ® 1200 

D r i l l i n g Rates D r i l l i n g Breaks 

8041-8060 f t . 7 f t / h r 

Li thology 804l-8060 f t . White t o l i g h t green , s i l i c i f i e d , c h l o r i t e and 

a l b i t e grade meta - tu f f , 

Gases CO. N / D max/min 

H2S N/D 

:i N/D 

Mud Temp, in 134° F out 150° F bottoms up after survey 

max/min min 142° F 

vise. wt. filt. LCM (Ibs/bbl) 

alk. pH Cl PP SPM 

Mud Loss/Gain none observed 

Surveys 8045 ft. deviation 6|-° • NllW; M.R.T. 211° F & 21?° F, 5 min on bottom 

Waibel 
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SUNEDCO: Cascade Project 

DAILY REPORT 

Day 73 

TD 8O6O ft. A TD (24 hr) 0 

USA 58-28 

Time 06OO Date 12 Dec 1981 

Current Status Flow testing 

Drilling Rates Drilling Breaks 

Lithology 

Gases CO, 

Ĥ S 

Mud Temp. in 

max/min 

vise, 

alk. 

max/mm 

wt, 

pH . 

out 

filt, 

Cl _ 

LCM (Ibs/bbl) 

PP SPM 

Mud Loss/Gain 

Surveys 

add comments on back of page 
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