Appendix 3. Descriptions of Lewelling No. 2 Cuttings
Daniel Koning
Descriptions made using a binocular microscope. Note that "pyroxene" may include amphibole grains. In Subunits 1 through 4, the proportions of volcanic versus arkosic detritus are approximated but will likely change pending future thin section analyses.
	Depth interval (ft)
	Description of cuttings
	Author notes on geophysical logs and depositional environment
	Notes from driller cuttings logs (mud log)

	300-310
	No cuttings
	
	

	310-320
	No cuttings
	
	

	320-330
	No cuttings
	
	

	
	
	
	

	
	Subunit 5: Light gray, very fine-grained sandstone and siltstone with local pyroxene grains
	Unit looks very similar to the Sanders Canyon Fm, except for the pyroxene grains.
	

	330-340
	Chips of light gray, monolithic, hard siltstone and very fine-grained sandstone. These contain ~15% mafic grains. ~5% of the chips contain out-sized pyroxene grains, with one pyroxene grain being 2 mm long. Pyroxene identification favored over amphibole because of the mineral's stubby form and lack of 120 degree cleavages. Chips are relatively homogeneous.
	
	330-400: shale-light gray, chunky to firm, v. sandy. SM WH Unconsolidated SD

	340-350
	AA
	
	

	350-360
	AA, but 5-10% of vfL-fU, orange, subrounded, equant, arkosic sand grains.
	
	

	360-370
	AA. Trace biotite grains but pyroxene >> biotite. 10-15% of the vfL-fU, orange, subrounded, equant, arkosic sand grains.
	The pyroxene grains suggest this is a distal facies of an alluvial fan coming from Sierra Blanca.
	

	370-380
	AA. 5% of the very fine- to fine-grained, orange, subrounded, equant, arkosic sand grains.
	
	

	380-390
	AA, but 15% of the very fine- to fine-grained, orange, subrounded, equant, arkosic sand grains.
	
	

	390-400
	AA, but 5% of the very fine- to fine-grained, orange, subrounded, equant, arkosic sand grains. 
	
	

	400-410
	AA
	
	400-500: sandstone-yellow/orange, vf-fg, subang., unconsolidated, feldspathic
Shale-AA

	410-420
	AA
	
	

	420-430
	Some pyroxene grains are1-2 mm long. One light gray siltstone-very fine-grained sandstone chip clearly has an out-sized pyroxene grain within it. 30-35% of very fine- to fine-grained, orangish, equant, subrounded sand composed of quartz and minor feldspar.
	
	

	430-440
	AA.
	
	

	440-450
	No very fine- to fine-grained, orange sand.
	
	

	450-460
	AA
	
	

	
	
	
	

	
	Subunit 4: Mix of volcaniclastic sand and brownish orange, arkosic sand (top may be at 440 ft, according to geophysical logs). 
	The volcanic sand is relatively homogeneous here and at depth.
	

	460-470
	Mix of: 1) light gray,monolithic, hard siltstone and very fine-grained sandstone; 2) Brownish orange, fine- to medium-grained, arkosic sand that has no sandstone rock fragments. Sand is subangular to subrounded and has 1-3% pyroxene grains. Arkosic sand grains are relatively equant, ~subrounded, and a creamy orange color.
	
	

	470-480
	>90% of the above fine- to medium-grained, brownish orange, arkosic sand.
	
	

	480-490
	2/3:1/3 ratio of light gray : brownish orange sand. Light gray sand has some medium and coarse intermediate(?) volcanic grains.
	
	

	490-500
	80-90% light gray sand : 20-10% brownish orange sand. Light gray sand has 60% coarse to very coarse, brown volcanic grains (brown to gray and plagioclase-phyric), and 40% light gray siltstone and very fine-grained sandstone.
	
	

	500-510
	Subequal light gray to brownish orange sand.
	
	500-600: Shale-silty, sandy, AA
Sandstone-unconsolid., ig. Rx, feldspar.

Limestone-pink, yellow, sandy micxln (?) poss. clasts

Abundant rock frags.

	510-520
	2/3:1/3 light gray to brownish orange sand.
	
	

	520-530
	AA. Light gray sand has abundant medium-grain, intermediate, brown volcanic grains. These grains are monolithic, feldspar-phyric, and have a brown to grayish brown groundmass. Arkosic sand is equant, subrounded, and quartz-rich.
	
	

	530-540
	AA
	
	

	540-550
	Subeqal light gray to brownish orange sand. Pyroxene is less than at 350-450 ft. Brownish orange sand shows evidence of cementation.
	
	

	550-560
	Mix of: 1) 50% fine to very coarse grained, subangular, brown intermediate volcanic grains; 2) 30-35% light gray, very fine sandstone-siltstone; 3) 10-20% Cub Mountain(?) sandstone. Only 1% pyroxene grains. 
	
	

	560-570
	AA
	
	

	570-580
	1/2:1/2 gray volcanic : brownish orange sand.
	
	

	580-590
	AA
	
	

	590-600
	2/3:1:3 light gray to orangish brown sand. Light gray sand is medium to very coarse-grained, subangular, and composed of gray-brown, intermediate volcanic rocks that lack pyroxene or hornblende phenocrysts. One biotite-bearing, granitic, very coarse sand grain. ~10% light gray, vf sandstone and siltstone. Volcanic grains are feldspar-phyric (probably plag-phyric) and their groundmass exhibits a brown to light purplish brown to gray color. Phenos are <1 mm long. There are minor un-identified mafic phenocrysts that are smaller than plagioclase phenocrysts.
	
	

	600-610
	80%:20% gray-brown volcanic sand : arkosic sand. Volcanic sand is medium- to very coarse-grained, with minor light gray very fine sandstone and siltstone. No pyroxene grains. The arkosic sand is very fine- to fine-grained.
	
	600-700: sandstone-unconsolid. rf-pr cmt, qtz, feldspar
Limestone-SH-AA

	610-620
	Mix of: 30-35% light gray, very fine-grained sandstone and siltstone, 30-35% brownish gray, intermediate, medium- to very coarse-grained volcanic sandstone, and 30-35% arkosic sandstone.
	
	

	
	
	
	

	
	Subunit 3: Mix of arkosic sand and generally subordinate coarse intermediate sand. No light gray siltstone-very fine sandstone and no pyroxene grains.
	
	

	620-630
	2/3:1/3 arkosic sand: gray volcanic sand. Arkosic sand is very fine- to medium-grained and includes one very coarse sand grain. 
	
	

	630-640
	AA
	
	

	640-650
	Subequal arkosic sand: intermediate and coarse volcanic sand. ~10% light gray siltstone-very fine-grained sandstone. Arkosic sand is very fine- to medium-grained (mostly) with lesser coarse and very coarse sand.
	
	

	650-660
	AA, <=5% of light gray very fine sandstone and siltstone.
	
	

	660-670
	2/3:1/3 medium-very coarse, intermediate volcanic sand and gravel vs. very fine to medium arkosic sandstone. 1-3% light gray siltstone and very fine sandstone.
	
	

	670-680
	Medium to very coarse, intermediate volcanic sandstone with 10% arkosic sandstone. No pyroxene phenocrysts. ~20% quartz-rich fine sand.
	
	

	680-690
	80% : 20% arkosic fine to very coarse sand vs. the medium to very coarse, intermediate volcanic sandstone.
	
	

	690-700
	Arkosic sand with 20% medium to very coarse, intermediate volcanic sand. The arkosic sand is angular to subangular.
	The angularity of the arkosic sand suggests a close source.
	

	700-710
	Arkosic sand with 30-35% intermediate volcanic sand. Both sand types are medium to very coarse and subangular to angular. Brownish gray color.
	
	700-800: sandstone-RF, AA, Unconsolid.

	710-720
	AA
	
	

	720-730
	AA. The sand is medium to very coarse-grained and angular to subangular (1-3% subrounded). Shari Kelley sees granite grains, 1 epidote, and >50% quartz in the fine-g-rained fraction (quartz is angular).
	The angularity of the arkosic sand suggests a close source.
	

	730-740
	75% arkosic sand : 25% volcanic sand.
	
	

	740-750
	AA. Brownish gray color.
	
	

	
	
	
	

	
	Subunit 3: Mix of subequal arkosic sand and coarse intermediate sand.
	
	

	750-760
	1/3 volcanic and 2/3arkosic sand grains. Sand is medium to very coarse and subangular to angular.
	The creamy, subrounded, arkosic sand is practically gone.
	

	760-770
	AA
	
	

	770-780
	AA, but 70%:30% volcanic vs. arkosic sand
	
	

	780-790
	AA, subequal volcanic vs. arkosic sand. Brownish gray.
	
	

	790-800
	AA
	
	

	
	END OF 10 FT DESCRIPTIONS
	
	

	860-870
	Medium to very coarse-grained, angular to subangular, arkosic sand with ~20% plagioclase-phyric volcanic grains.
	
	

	
	SKIP
	
	

	980-990
	Coarse-grained sand that is subangular and arkosic. 10-20% plagioclase-phyric, brown to gray, volcanic sand.
	
	

	
	
	
	

	
	
	
	

	
	Subunit 2: Mix of coarse, intermediate volcanic sand and subordinate arkosic sand
	
	

	1300-1310
	755: 25% intermediate volcanic vs. arkosic sand. Mostly coarse- to very coarse-grained and subangular.
	
	1300-1400: AA, SM WH, limey sandstone

	1310-1320
	AA, but 80-90%: 10-20% intermediate volcanic sand vs. arkosic sand.
	
	

	1320-1330
	AA, but with only 10% arkosic sand.
	
	

	
	SKIP
	
	

	1810-1820
	Medium- to very coarse-grained sand and very fine pebbles that are angular to subangular. 10-20% brown, feldspar-phyric volcanic rocks. Most of detritus consists of light-colored (light gray, pink, white), granitic rocks composed of feldspar with minor quartz, biotite, and hornblende.
	
	

	
	SKIP
	
	

	1980-1990
	Coarse, angular to subangular sand composed of granitic grains. These are brown and fine-grained and exhibit colors of white to gray to pinkish brown to greenish brown; these are mostly granitic, not foliated, and composed of felsdspar with minor quartz, biotite, and hornblende(?). 5% feldspar-phyric volcanic rocks.
	
	

	
	SKIP
	
	

	2000-2010
	Gray, medium to very coarse, subangular, intermediate volcanic sand and 20% arkosic sand. Shari mostly sees arkosic sand containing sillimanite and quartzite. No pyroxene phenocrysts.
	
	2000-2100: limestone-white, pits w/inclusion, F-MXLN, gran. tex.

Sandstone-dk. gray, pink, black, green, red, RF's, pts calc, pts heavy mineral & exotic.

	2010-2020
	AA, but only 10% arkosic sand.
	
	

	
	
	
	

	
	SKIP
	
	

	2280-2290
	Gray, medium to very coarse, subangular, intermediate volcanic sand and 10-20% arkosic sand.
	
	2200-2400: sandstone- AA, SM CGL, W consolid.

Granite-red & white, pink, FXLN, VHD, porphrytic text., feld laths. 

Limestone-yellow,  white, brown, parts sandy, parts DNS, sm. rhmbs to C XLN 

TR Chert - white, CLR/Wh

Limestone-light red, orange, TR WH, Yellow, F. XLN, sandy, soft.

	2290-2300
	Gray, subangular, intermediate volcanic sand with 25% arkosic sand. Sillimanite-bearing quartzite and gneiss grains seen in the arkosic sand.
	
	

	
	
	
	

	
	SKIP
	
	

	
	Subunit 2: Mix of subequal (+/- 15%) coarse, intermediate volcanic sand and arkosic sand
	
	

	3000-3010
	Brown to gray, fine- to medium-grained, and subangular to angular.
	
	3000-3100: AA

	3010-3020
	AA. 
	
	

	3020-3030
	AA
	
	

	
	
	
	

	
	Subunit 2: Arkosic sand with subordinate intermediate volcanic sand
	The amount of volcanic grains is less than 40%. One might argue that this is Cub Mtn, but the interval is gray and lacks biotite (remember that the gray intervals in Tcm have biotite). Also, volcanic detritus % increases below.
	

	3040-3050
	Gray, fine- to coarse-grained, subangular to angular arkosic sand with 205 volcanic grains.
	
	

	3050-3060
	AA
	
	

	3060-3070
	Gray, fL-vcL, subangular to angular, arkosic sand with 10-205 volcanic grains.
	
	

	3070-3080
	
	
	

	3080-3090
	Gray, fL-vcU, subangular to angular, arkosic sand with 20% volcanic grains.
	
	

	3100-3110
	Gray, fU-mU, subangular to angular sand from a Proterozoic source area. Only 10-15% volcanic grains.
	
	3100-3200: limestone-pink, white, yellow, vf XLN, soft-med. HD, sandy.

TR-Chert

Granite with pink, white, feldspar, MD, vf XLN

	3110-3120
	Gray, medium-grained, subangular to angular, arkosic sand. Granitic grains contain kyanite and biotite. 15-20% volcanic sand grains.
	
	

	3120-3130
	Gray, fine- to medium-grained, subangular-angular sand from an igneous intrusive source. 20% intermediate volcanic grains.
	
	

	3130-3140
	Gray, fU-mL, subangular (mostly) to angular arkosic sand with 20-25% intermediate volcanic grains. The volcanic grains are subrounded.
	
	

	3140-3150
	Gray, fU-mU, subangular (mostly) to angular, arkosic sand with 25% intermediate volcanic grains.
	
	

	3150-3160
	Gray, fU-mU, subangular (mostly) to angular to subrounded arkosic sand with 25% intermediate volcanic grains. The volcanic grains are more rounded than the arkosic grains.
	
	

	3160-3170
	fU-cU, subangular (mostly) to angular sandstone with 20% intermediate volcanic grains. 0.5% pieces of cemented sandstone. Trace mica.
	
	

	3170-3180
	Gray, medium- to coarse-grained, subangular arkosic sandstone with 30% intermediate volcanic grains.
	
	

	3180-3190
	AA, subangular (minor angular-subrounded) and with 30-35% intermediate volcanic grains.
	
	

	3190-3200
	Gray, mL-cU, subangular (minor angular-subrounded), and 35-40% intermediate volcanic grains. 1% subangular quartz. Volcanic grains consist of plagioclase-phyric lava with 3% amphibole(?) grains that are not rounded. 
	
	

	3200-3210
	Gray, mL-cU, subangular, arkosic sandstone with 25-35% intermediate volcanic grains.
	
	3200-3300: limestone-predominantly white, AA

	3210-3220
	Gray, cL-vcU, subangular, arkosic sandstone with 40-45% intermediate volcanic grains. The volcanic grains are somewhat more rounded than the arkosic grains.
	
	

	3220-3230
	Gray, mL-cU, subangular, arkosic sandstone with 40-50% intermediate volcanic grains.
	
	

	3230-3240
	AA, with 35-40% intermediate volcanic grains.
	
	

	3240-3250
	AA, with 30-40% intermediate volcanic grains.
	
	

	3250-3260
	Gray, fL-mL, angular to subangular (mostly) to subrounded arkosic grains with 25-30% intermediate volcanic grains.
	
	

	3260-3270
	AA, with 30% intermediate and lesser felsic volcanic grains. The volcanic grains are slightly more rounded than Proterozoic-derived grains.
	
	

	3270-3280
	AA
	
	

	3280-3290
	AA, with 25% intermediate-felsic volcanic grains
	
	

	3290-3300
	Gray, fL-mL, subangular to angular, arkosic sandstone with 20-25% intermediate volcanic grains.
	
	3300-3400: TR F Cem. CGR

	
	SKIP
	
	

	3310-3320
	Brownish gray, fU-mU, subangular to angular arkosic sand with 30% intermediate volcanic grains. Volcanic grains tend to be more rounded than arkosic grains.
	
	

	3320-3330
	AA. Sand is fU-mL.
	
	

	
	
	
	

	
	
	
	

	3330-3340
	60% volcanic sand with euhedral, white, feldspar phenocrysts in a brown, fine-grained groundmass. 40% arkosic sand. Sand is gray, cL-vcU, and subangular.  Trace cemented sandstone. Arkosic grains are slightly more angular than the volcanic grains.
	
	

	
	
	
	

	
	Intermediate-felsic sand with subordinate arkosic sand Overall, sand is gray and subangular.
	
	

	3340-3350
	Gray, mL-vcU, subangular to angular, felsic to intermediate (mostly intermediate) sand with 40% arkosic grains.
	
	

	3350-3360
	Gray, mU-vcU, subangular (mostly) to subrounded, volcanic sand with 30-40% arkosic sand. The volcanic sand is brown to black and aphinitic to porphyritic, the latter displaying white, euhedral, feldspar phenocrysts. ~5% of the volcanic grains have unidentifiable mafic phenocrysts. One euhedral biotite grain.
	
	

	
	SKIP
	
	

	
	Subequal (+/- 15%)  intermediate-felsic sand and arkosic sand
	
	

	3400-3410
	Gray, mL-cL, subangular (lesser angular and subrounded) sand. Volcanic grains are slightly more rounded.
	No sign of intrusion on the well log.
	3400-3500: Granite w/ light/dark red, green, brown, f XLN, HD, feldspar

Sandstone-predominantly clear/white, vf-med grain, angular, FLOA

	3410-3420
	Gray, mL-cU, and subangular (lesser angular and subrounded). One very coarse arkosic grain.
	
	

	
	SKIP
	
	

	
	
	
	

	
	Arkosic sand with subordinate intermediate-felsic sand
	
	

	3530-3540
	Brownish gray, fU-mU, arkosic sand with 30-40% intermediate-felsic volcanic grains. Subangular (lesser angular and subrounded); volcanic grains are more rounded than arkosic grains.
	
	3500-3600: SPLS-v.fine

Limestone-white, pink, VF XLN.

	3540-3550
	Brownish gray, fL-cU (mostly fL-mU) arkosic sand with 20-25% intermediate-felsic volcanic grains.
	
	

	3550-3560
	Brownish gray, fU-mU, subangular arkosic sand with 25% intermediate-felsic volcanic grains.
	
	

	3560-3570
	Light gray, fL-mU, angular-subangular arksoic sand with 20% felsic-intermediate volcanic grains.
	
	

	3570-3580
	Light gray, fL-mL, subangular arkosic sand (lesser angular and subrounded) with 25% felsic-intermediate volcanic grains. Volcanic grains are more rounded than arkosic grains.
	
	

	3580-3590
	Subequal arkosic and volcanic sand. Gray, mL-cU, subangular (lesser angular); volcanic grains may be subrounded.
	
	

	3590-3600
	AA, mL-cU sand.
	
	

	3600-3610
	Brownish gray, fU-mU, angular to subangular arkosic sand with 30% felsic to intermediate volcanic grains. One 1 mm-long biotite grain.
	
	3600-3700: sandstone-predom. clear/white, yellow

Granite w-red, red brown, f XLN, HD

	3610-3620
	Brownish gray, fL-mU, arkosic sand with 20-25% felsic-intermediate volcanic grains. Subangular (lesser angular and subrounded) and the volcanic sand is more rounded than the Proterozoic sand. Trace angular Proterozoic grains that are 1-2 mm long. 
	
	

	
	
	
	

	
	Subunit 2: Arkosic sand and subordinate felsic-intermediate volcanic sand, more quartz than above. subordinate intermediate-felsic sand --transition zone?
	
	

	3620-3630
	Brownish gray, fL-mU, arkosic sand with 15% felsic-intermediate volcanic grains. Subangular (lesser angular and subrounded) and the volcanic sand is more rounded than the arkosic sand. Trace biotite and 25-30% quartz.
	
	

	3630-3640
	Gray, fU-vcL, arkosic sand with 30-40% intermediate-felsic volcanic sand. Subangular (lesser angular to subrounded), with volcanic grains being subrounded. Angular grains seem to be derived from an igneous intrusive . 25-30% quartz.
	
	

	
	
	
	

	
	Unit 1: Possible Cub Mtn Formation. More quartz-rich and relatively abundant gray to red mudstone chips.


	Sediment is more orangish here but gray colors are also present. It has about 50% quartz grains Grains are more rounded between 3655 and 3775 ft.
	

	3640-3650
	Light grayish brown to light orange, fU-mU sand that is arkosic with 20-25% intermediate-felsic volcanic grains. Subangular to subrounded (minor angular). Both volcanic and arkosic grains are subrounded. About 40% quartz.
	Well log below 3655 ft shows distinct floodplain and channel-fill facies. Above, I interpret a general sequence of amalgamated channel-fills. 
	

	3650-3660
	AA, with 50% quartz.
	
	

	3660-3670
	Light orange, fU-cL sand with 20-25% intermediate to felsic volcanic grains. Subangular (lesser angular and subrounded). Both the volcanic grains and arkosic grains are subrounded. About 50% quartz grains.
	
	

	3670-3680
	Light gray to light orange, mL-mU sand (lesser cL) that is subangular to subrounded. Arkosic, with 20% volcanic grains.
	
	

	3680-3690
	Gray, mL-cL, arkosic sand with 30% volcanic grains. Subangular to subrounded (some quartz grains are rounded). volcanic grains are similar to those higher in the well, but this sediment has reworked Mesozoic sand!
	
	

	3690-3700
	AA, trace biotite and one black obsidian(?) grain.
	
	

	
	
	
	

	
	Arkosic unit with volcanic pebbles and reworked, rounded quartz. Gray mudstone beds present.
	
	

	3700-3710
	Gray, mL-vcL, arkosic sand with 15-20% felsic-intermediate, subangular to subrounded volcanic grains similar to those seen above. Other sand is subangular to rounded (with quartz grains being rounded). 10% gray mudstone chips. 
	
	3700-3800: Clay-lt. bl., lt. gray, soft, silty.

TR-pyrite

Clay-gy/brown OCC, BCM SHY

	3710-3720
	Light gray to whitish gray sand with 10% gray mudstone chips and 15% intermediate-felsic volcanic grains. Mostly subangular to subrounded, minor rounded (the latter being quartz grains).
	
	

	3720-3730
	fU-mU, light gray to whitish gray sand with 15% green-gray mudstone chips and 15% intermediate-felsic volcanic grains. Mostly subangular to subrounded, minor rounded (the latter being quartz grains).
	
	

	3730-3740
	AA, but fU-cL and 10-15% volcanic grains.
	
	

	3740-3750
	Light gray, fL-fU sand; quartz-rich, 10-15% gray to green mudstone and 10% volcanic grains. Volcanic pebbles present.
	
	

	3750-3760
	Coarse to very coarse sand and very fine to fine pebbles, with 7-10% light green mudstone. Clasts and grains are subangular to subrounded and composed of subequal: 1) fine-grained, crystalline basement(?) clasts (mostly composed of feldspar) and 2) feldspar-phyric volcanic rocks and fine-grained rhyolites(s). The volcanic rocks have a light gray to light pink color, feldspar phenocrysts are 0.1-1.5 mm long (mostly < 1 mm) and seem similar to the volcanics higher in the hole. Shari Kelley looked at this interval.
	
	

	3760-3770
	AA, with 15-20% green claystone-mudstone fragments. Claystone is up to 5 mm long. Only 1-5% igneous intrusive(?) or arkosic clasts. Clasts are subangular to subrounded.
	
	

	3770-3780
	AA, 1-3% arkosic grains but these grains are rounded. 10-15% green mudstone fragments. 1-3% sandstone fragments that include volcanic litharenite and quartzose sandstone -- the latter must be associated with Cretaceous rocks.
	
	

	3780-3790
	mU-vcU sand and vf-f pebbles. Both are mostly subrounded-subangular, but arkosic clasts may be angular. ~20% igneous intrusive(?) clasts that are white to pink to red; they are composed mostly of feldspar with <10% quartz and <10% [pyroxene + amphibole] and local biotite; 5% granite grains that contain ~20% quartz and abundant potassium feldspar. ~80% feldspar-phyric volcanic clasts that include minor, fine-grained rhyolite(?). Feldspar phenocrysts are euhedral and 0.2-1.0 mm long. Volcanic clasts are light gray to reddish brown. One sedimentary volcaniclastic sandstone clast. No limestone clasts. Trace quartz-rich sandstone clasts. 10-15% green-gray mudstone fragments. Has a ratio of 2/3:1/3 quartz:volcanic grains.
	
	

	3790-3800
	AA. Andesite-dacite clats are up to 6 mm long.
	
	

	3800-3810
	60-70% gray-green mudstone. Rest is composed of quartz grains.
	
	3800-3900: TR-CLR WH LS

Ig. RX-Lt Bl, SL Calc, WEA, f XLN

	3810-3820
	AA, but with 3% andesite-dacite, vf_f pebbles.
	
	

	3820-3830
	Green mudstone fragments, with 20% coarse to very coarse sand grains composed of dacite and andesite (like those seen higher in the well). 1% chert granules (the first seen) and 1-3% very coarse arkosic sand (including gneiss).
	
	

	3830-3840
	Mix of reddish brown and green mudstone (2/3 of sediment). 1/3 of sediment consists of coarse to very coarse sand composed of andesite-dacite sand grains. 10% vf-f pebbles (like that seen higher in the hole). 1% arkosic (igneous intrusive(?)), coarse to very coarse sand grains. Sand and clasts are subangular.
	
	

	3840-3850
	40% subequal reddish brown-green mudstone chips. Rest is coarse to very coarse, subangular andesite-dacite sand grains. 1-3% coarse to very coarse, arkosic sand (rounded to subangular). Trace quartz-rich sandstone clasts and grains. Overall greenish gray color.
	
	

	3850-3860
	cL-vcU sand composed of green to reddish brown mudstone chips; 20% quartz sand; 20% intermediate-felsic volcanic sand. Overall greenish gray color.
	
	

	3860-3870
	mU-vcU sand. AA.
	
	

	3870-3880
	Coarse to very coarse sand composed of green mudstone chips, 20% reddish brown mudstone, and 35% quartz, and 15% volcanic sand.
	
	

	3880-3890
	AA, but with 10% volcanic sand and 15% reddish brown mudstone.
	
	

	3890-3900
	40% green mudstone chips, 10% reddish brown mudstone chips; rest is medium to very coarse sand dominated by intermediate to felsic volcanic grains.
	
	3900-4000: sandstone-clear, white, SBANG, TR PYR - poor returns

Clay-gray/green, light gray, soft-med. firm, TR black/brown shale

	
	SKIP
	
	

	3950-3960
	Light gray-green mudstone with 10% reddish brown mudstone and 10-15% volcanic grains.
	
	

	3960-3970
	Green mudstone with 10% reddish brown mudstone and 10-20% intermediate-felsic volcanic grains (like those seen higher in the hole)
	
	

	3970-3980
	AA
	
	

	3980-3990
	AA; 1% quartz-rich sanstone.
	
	

	3990-4000
	Light grayish green mudstone with 10% reddish brown mudstone. 10-20% m-vc sand grains composed of quartz, intermediate-felsic volcanic grains, and quartz-rich sandstone. One pebble of tuff.
	
	

	
	SKIP
	
	

	4100-4110
	Light gray, mL-vcU sand with 20% greenish gray mudstone chips. Sand is composed of quartz, intermediate-felsic volcanic grains (AA), and 5% arkosic (igneous intrusive(?)) grains.
	
	4100-4200: shale-gray/green, M GY, red, PTS silty

Granite w-red, f XLN

Limestone-white, f XLN

Shale-brown, GY, parts v. silty

Sandstone-white, FGR, ARG, v.soft BCM

	4110-4120
	AA, but with 20% tufaceous sandstone and quartz-rich sandstone clasts.
	
	

	4120-4130
	Medium to very coarse sand and 20% greenish gray mudstone chips. Sand is composed of subequal quartz and tuffaceous(?) sandstone and quartzose sandstone clasts; 10% porphyritic andesite (like that seen higher in the well).
	
	

	4130-4140
	Chunks of light gray, vf-f sandstone (tuffaceous?); also fine to medium quartz grains. ~10-20% gray mudstone. 25% chunks of quartzsose sandstone.
	
	

	
	Definitely Cretaceous below (4150 ft on geophys logs):
	
	

	4140-4150
	Medium to coarse quartz grains. Thse are subangular to subrounded and have a white color. 5%  gray mudstone. 10% tuffaceous sandstone. 10-15% gray-brown volcanic grains.
	
	

	4150-4160
	Fine to medium quartz grains and fragments of quartzose sandstone. ~40% gray mudsone. 10-15% volcanic grains.
	
	

	4160-4170
	1/3 light gray shale; rest is cL-fL quart grains. 10% intermedite volcanic grains; 5% tuffaceous sandstone. 1% arkosic grains.
	
	

	4170-4180
	AA, but 25% gray shale and 5% tuffaceous sandstone.
	
	

	4180-4190
	2/3 light gray mudstone and 25% quartzose sandstone fragments. 10-15% aphanitic rhyolite or argillite (gray to brown). One fine, angular pebble is aphinitic and splotchy (brown and green).
	
	

	4190-4200
	Dark gray shale and gragments of white, very fine to fine sandstone. Trace rhyolite pebbles.
	
	

	4200-4210
	Fragments of very fine- to fine-grained sandstone; 1/3 gray shale. Sand is quartzose.
	
	4200-4300: unconsolidated parts FROS

Shale-lt. brown, gray/green, light gray, SM black, soft-m. firm.

Limestone-yellow, white, pink, v. fine FXLN, soft-med. hard.

Ig. rx.-red, red-brown, FXLN

	4210-4220
	AA but shale and sandstone are subequal.
	
	

	4220-4230
	AA, but with 15% tuffaceous sandstone, 10% granite, and 10-15% intermediate volcanic grains.
	
	

	4230-4240
	Shale with 20% vf-f-grained, quartzose sandstone pieces and 20% granitoids.
	
	

	4240-4250
	AA, but 5-10% granitoids
	
	

	4250-4260
	AA; 5% tuffaceous sandstone.
	
	

	4260-4270
	Gray shale and 10-20% tuffaceous sandstone.
	
	

	4270-4400
	Spot-checked to 4400 and sediment is pretty much the same.
	
	

	4400-4410
	Mix of gray mudstone, quartz-rich sandstone, and 3% volcanic grains, and 1% Proterozoic grains.
	
	  

	4410-4420
	Gray mudstone with 20% fragments of white, quart-rich sandstone containing 1% biotite.
	
	

	4420-4430
	AA; 70:30% mudstone:sandstone.
	
	

	
	SKIP
	
	

	4470-4480
	Gray mudstone and 25% white, very fine to fine sandstone. One piece of coal.
	
	

	4480-4490
	Gray mudstone with subequal medium to coarse sand. This sand is composed of white, quart-rich sandstone and 10% Proterozoic sand and 10-5% porphyritic volcanic sand (like that seen higher in the well).
	
	

	4490-4500
	Gray mudstone with 20% pieces of quart-rich sandstone and 10% intermediate volcanic grains. Sand is medium- to coarse.
	
	

	
	
	
	

	
	Crystalline basement rocks
	
	

	9440-9450
	Green to gray to reddish brown, fine-grained basement rocks composed of feldspar (mostly plagioclase, with lesser potassium feldspar). Very minor granitic grains like those seen higher in the well. Angular and coarse sand to fine pebble-size. The flat nature of the clasts suggests weak foliation, but no cleavage or schistose textures seen in the clasts themselves.
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