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Location: Marion Co., Oregon
T85,R8E, Sec. 28

Drilled July-Sept.,

Box Bottom Fractures
#  Depth “(90%=vert.)
0f Box '
1 527-536 749,889,5°
2 544 mod. to few:
45-90°
3 552 irregular
fract. few
. 25%, breccia
4 562 no sign. alt.
pk-brn clay
5 579 A
6 588 few 75°
7  595.5 mod. 80-90°
8 606.5 mod. 80-90°
9 620 few 80-90°
10 629 minor fault
' 60°
11 639 few 90-85°
12 648 few 659
13 658 ‘few 65°
' ‘ & 90°
14 675 few 85°-
‘ 90°
15 693 mod.
~ 80-90°,
few 65°
16 701 mod. 60-70°
90°
17 710 few 55-60°
and 90°
18 733 few 70°-
19 743 mod. 80-
90°¢
20 750 few 609
21 760 2 fractures,
: 309 & 659
22 770 459 & 70°
23 785 few 65°

CLACKAMAS CTGH-1 CORE LOG

1986

Hell Head Elevation:
Logged by: Sibbett,
Page: 1 of 18

3840 feet

GEOLOGIC DESCRIPTIONS

Bl

UURI, Nov., 86

Flow contact,

Unit Lithology Description
Intervil . .
(feet ' '
. __ L _ L statshced param- nu<.(mg2¥c5
©527-550  Qlivine Basalt 2% 2mm X15.01,(Phag. xenomor, 1ight [ olvne Basalt wform
gray, 1% < 2mm vesicles, myrolitic cavities aur AL S 5= BLIABL |
Basalt con. 3-5% diktytaxitic cavities, med. x]. text = S
Vesicular flow base starts at 549 : St. dew 194 £ 09 0%
550-580 ~Bdsart V1sc?]'ar"é'/Z"fZMEhi, grayish-red, 10% < 1 mm Pasalt /Basalt Rlows very uni o et
anh. pheno Plag. ol., glommupheric, -
matrix fine grain. avefﬁg‘i.s‘*sﬁ':- qi.€ \W\Q)US\\V\,@\J«{-
Diktytaxitic cavities. - : - z A :
558-580 Flow breccia, vesicular. 5. dey 3300 g ges
Med-gray, flow breccia, vesicular ‘ : V- lo
580-610 Basalt, ves. first 8', < 0.5 cm ves. Med-dark gray
nonporph. fine grain xenomorphic. . :
Dense flow, vert. joints, few plag. pheno.
Vesicular base starts at 603 -
610-646 Basalt, vesicular top to 618', 1-2 cm ves.,
Dark gray fine grain. 2% 1mm plag. xIs. :
625-628 Flow bands horizontal, 624.5 flow base breccia
starts to 628. Slicken side, minor clay, fault &
flow breccia above.
1/2 c¢cm 15% vesicles, pink clay wash-in on fract.
) near horiz. fiow-band bubble plan. Flow breccia
646-661 Basalt flow, dark gray, fine, 1/2 cm ves., 25%
vesicular top to 653! Xenomorphic, 2% 1 mm plag.
661-683 Basalt flow, & breccia, vesicular 25%, fine grain
: dk gray-grayish-brn. 1-3 mm ves. clay matrix in brec.
683-711 Basalt flow, v. fine grain, med-dk gray, dusky ‘
brn-grayish brn, flow-top breccia 686, < 1 mm ves.
2% imm plag. pheno, anh, few 1-5 mm ves.
fractures spaced 2-6 cm
White clay on vert. fract. 0.5 ft. flow breccia
base recovered.
711-795 Basalt Flow, ves., fine grain. Grayish red upper
flow breccia, gray below 730! '
_Brnish-dk gray, < 1 mm ves. abundant. minor clay
on fractures spaced 3-6 cm.
“V. fine grain, med. gray, clay coat on fractures.
Same as above .
Xenomorphic, non-porphyritic, s
774- vesicular basalt above & below. :



35
36

Box Bottom Fractures Unit Lithology Description
# Depth (90%=vert.) Interval
0f Box (feet) Page 2
24 800 minor clay 795-815.2 Basalt Flow, vesicular top, dark _gray, dlktytax1t1c 8953&%[&ﬁ££d*43ouas covetin,
in ves, 2% 1 mm anh plag. pheno. <yel-brn clayo
25 . 809 few 80° & 600 Fault breccia at 811', flow breccia 814-815.2" ,
26 817.5 mod. strong 815.2-846 Lithic Tuff, yel-gray to pale yel-brn ash v TufL ‘DCA F"slcg“ Q
70-90° — < -0
27 826.5 crush-zone Light gray to reddish-brn clast., non-welded owver. SWSC = 304, |
; 800 w$akkcompacgion. 5ithic-Lapi]{i tuzfS k
28 838 ew Blocks to 15 cm. dia., water lain (?) ash 3 cm . -
. ’ thick at 837. Andesitic? blocks in lapilli tuff S dev = LR \
29+ 848.5 broke .up 846-1114 —Andestter—tavea=—ftow—gradual—contact—840=846 N ]
50 fine grain, dk grnish-gray. pndesie \awa £low - e UJ\AR)‘(M-«\,\
30 863 strong 1 non-porphy, clay coating on f]ow fract. 2-3 @\7‘
: . cm sp. flow foliation dipping 10° QX SUSC =Q:3q-‘,k@ "?‘\V‘D\.U\
31 883.5 mod -strong Andesite (cont.) dk-grn-gray-fine grain, 5 AOJ = 4.0 not+ TY\)_LQ}"
10° fiow bimodel x1s. 20% 1 mm plag. & pyrox/01, mag. ‘ J .
JO]HtS 809 : arianon
32  883.5 65° 4 cm Spe black 1 mm min. on fract. Mn.O0x? S 5“f>CQP*’
‘strong 0 20° v
33 892 mod. 10° & 300 as above, fractures 3-6 cm spac. \Oga?iﬁvas\
34 903.5 mod. gpec. o - (]
10-30° pink-grayish orange clay on 80-90' fract. Chal
) few 80°
913 mod. 10- as above
' 300 & 90°
918.5 10-30° Andesite Flow continued from 846', fine grained
37 928 90° fract. as above, clay on 90° fractures, MnOx on :
10-30° fract. .
38  937.5 10-30° Andesite continued
strong
few 609 ‘ .
39 949 strong some clay cement breccia, slickesides-20° dip.
0-20° “increased clay on all fractures
900
40 960 strong Minor hem. stain on fract., gray-orange clay in
0-209, 900 fractures. Andesite cont.
41 964.5 mod. 0 70° as above, bi-model andesite < 1 mm plag. xls,
. in an aphanitic matrix, very uniform texture
42 974 few 0-20° clay infill on vert. fract., minor hem. coat on
few 90° fract.
43 984 mod. 10-30° as above, 2-20 cm fracture spacing
few 80°
44 992.5 mod. 10-30° clay on 80° fract. .
few 80° - )
45 1000.5 strong minor breccia zone at 1,000', clay filled
10-30 fracture spacing 1-3; cm ¢ f )
few 70° -
46 1010.5 mod. 0-20° as above




parting

Box Bottom Fractures Unit Lithology Description-
#  Depth (90°%=vert.) Interval
0f Box {feet) Page 3
47 1021 mod. 0-10° clay filling vertial fract.-clay had drying cracks Andesve C¢°“*‘“\*°A)
_ few 80-90° : :
48 1030 mod. 0-10° as above
' mod.70-80°
49 1039 strong 65° 1038-39 breccia, clay filled
0-10° few
900
50 1049 mod. 0-20° as above, .fracture spacing 5-20 cm
few 55°
51 1057.5 mod. 10-20° clay on high angle fractures
S 60°, few : . :
: 80°
52 1057.5- strong Andesite Flow continued from 846', dark-grn-gray,
1066.5 70-80 fine grained, 20% 1 mm x1s plag. & pyrox
few 10°, 60° fracture spacing 2-3 cm
53 1075 Stgong' as above, fracture spacing 1 cm
: 80 ~ : : )
54 1082.5 Mod. 75-90° Andesite(?) ‘poss. dadite continued.
Few 30°
55 1091.5 Mod. 40-60° clay on fractures
few 90°
56 1101 few 80-90° clay on fractures
57 1110 Few 80-90° Conformable lower contact with underlying pyro-
few 60° clastic. 1109-1114 basal flow breccia .
58 1119 V. few 90° 1114-1137.5 Lahar(?) volcanqclastic deposit, crude bedding. Loa v - ’ T
Minor slip Carbon in top 1.5', mix. vol. clasts in tuff-sand- — LA o W
- 1115 clay matrix - owe SusSC = (a9 %Pwﬁc
59 1130.5 Gray-brns to pale red near base -- base contact - . B
conformible, pebbles to 20 cm blocks, upper contact s dev -
dips 15° 1lower contact 20° ' r
60 1139 1137.5-1243.5 Dacite [7] Porphyritic 10% 1-3 mm anhedral feld. D '*iﬁl
plag? pyx, bio, matrix is grnish-black, aphanitic, '\-c¥°‘ - L :
even text, minor ves. upper 6' A Loagaqdﬁ Y=Y
61 1149 Few 75-90° porphyritic 10% 1-3 mm pheno. plag, prox : AR SUSC. 143, 5
bio. ‘'grn-black matrix, clay on fract. is pale-brn
: w/ ved flakes, clay filled breccia 1143-1145 S dey 330.3 {vanaton .y
62 1158 . Few 50-60° Clay coating on fract. < 1 mm to 3 mm, tuffac. . SUSCRPR b
& 80° & 30° banded clay washed into fractures. ThiducA ou
63 1167 Few (9)0-800 minor slip surface on clay joint 1160° .
& 60 X
64 1177 Few 90° Dacite cont. joints clay coated
65 1186 Mod. 70° pink clay in joints, washed in.
90° few 55° .
66 1196 Mod. 50- color grades to dark-olive gray. 40° flow-
~0C 609 few parting with clay & mica -on fractures
809 & 40° :
67 1205 Few 500 & few andesitic? xenoliths. 2 cm.
: 30° flow :




Bax Bottom Fractures Unit Lithology Description
# Depth (90%=vert.) Interval
0f Box (feet) Page 4
68 1215 fe\g 90- o dark brn coat‘ing-MnOX? on 30° fractures | Daate CD“—\’\M(X . N
80" & 30 g ’
69 1223.5 mod. 20° dacite continued, 4-8 cm fracture spacing
few 909
70 1232.5 few 20°, basal flow breccia starts at 1230', greenish-blk Basal Oow Breccrcy Pe It
700 blocks with ash & minor clay filling breccia, %5 3
vesicular, red oxidized matrix ave susc = (08541
71 1242 ves, in blocks increase, blocks red-oxidized also. < AQ\J -
minor pale-brn clay InJected Prob. flow emplace- '
ment fault at base. )
72 1251.5° fault 1243.5-1587 Volcano-clastic-2% porphy, pale-brn, Dacitic dome. - a's):v: - - : .
. 1244 Tapilli to block ‘size brn andesitic? clasts 2% xls. yekone.ox L,Bﬁq‘ .muo.xno\;\'\bm
7.3 1261 v. few pale red baked upper contact to 1251, pale brn — NSNS Seckt
. 70° g%ggsslgo?‘t:}:jght brn to pink tuffac. clay matrix, owe SuScz= 6.0 S 4o &PQ,\
74 1270.5 pink to brn laminated swelling clay infills between S dev = S60.L '3(\ O\'Y\Ob\fﬂ‘ _k
g : . clasts.
75 1280 few 70° probable rubble flow or dome spree. apron. d
76 1288 few 40° volcano clastic or flow breccia continued, core breaks Vs 14_ [G
o around clasts .y ; % .
1297.5 few 70 DAcTETe (7) fJlow or—dame with upper breccia 1243-1292"7 e s 41 oxoh o o .= T
78  1306.5 few 700 change to flow banded & sheared 700 to vertical. D@Q\%/A"A_CS‘\QS'\“U) of | -Thas &ppeﬂu":)ﬂs
79 1315.5 mod 90° vertical flow banded, probably a dome- or thick flow . doma W ovmost w
80 1325.5 mod 70° dark grnish-gray, some flow brecciation continued, ‘e ‘\_
81 1335 mod 50- 60° clay along fractures ' - ave ousc =738 CPSVQ “ny
82 1344 mod 70° as above ~ : ; -(‘oru?
' few 309 o dew = (556 w\v ;
83  1352.5 mod 309 JM\cs
& 70
few 3090 - : rrt'\\s orat ot
84 1362 mod 980 Dacitic Dome or Flow continued from 1243' roce Wob
to 50
few 0-200 - ons \Gran v
85 1370 _prod 0 30
few 80° Qppearar\co <
86 1379 mod 10- 800 2% 1 mm plag. pheno's., fracture spacing 3-7 cm S(,\SLQ,PL‘\(J\.
& 55-70
87 1387.5 mod. 80-909, as above, fracture spacing 1-5 cm ci—C.LH-Q.(‘A;\'\OYJ
10 ' YU QA CA
88 1395 mod 80-90°, fracture density increased ‘/ ‘ S N
109 (a1~ 570 )
89 1404 mod 60-70° as above S,
& 80° few : oo uw s Flogw
90 1412 itt)ron Dacite or poss. Andesite continued P\a
. inued.
80°, few ZFoneg 3



Box Bottom Fractures Unit Lithology Description
# Depth (90%=vert.) Interval
0f Box (feet) Page 5
91 1420 strong Andesitic-Dacite Dome, continued 2% Dag\R\/lﬁndes\\( Conti,
ggo, 10- 1 mm pheno, in a dk grnish-gray matrix : :
92 ° 1428 strong 0- pink clay wash-in along fractures, 1-5 cm spacing
20° & 80° B ‘
93 1438 mod 3006 Viscosity as indicated by thick flow breccias suggest
60°, 80 dacite .
94 1447 88-288'& flow shear appears to be about 10° dip
10-
95 1456 $od ggo gray-pink clay up to cm thick in vert. fract.
ew : -
96 1466 mod 80° dacite continued
& 10°
97  1475.5 few 80° flow shear planes about 10° dip
10, 60° :
98 1485 strong 100 dacite continued
. 80-90
99 1494.5 mod 50° 2 cm thick clay wash-in on vertical fractures
: .90°, 10%
7100 1503 288 8086 white mineral, plag? along flow shear planes
. , 1
© 101 - 1512 mod 80 & dacite continued from 1243’
L 109, few
: 60°
102 1521.5 few 10° fracts. along flow shears N
103 1530 mod 10° dacite continued
: & 75°
104 1539 mod 80° dacite continued
10° & 30°
105 1548 few 20° dacite continued
& 50° ,
106 1557 few fract. dacite continued
60°, 209,
& 90° : 2\
107 1565 80-980 fracturing moderate to strong frequency {/“;i?bqg
& 55 § .
108 1574 few 300  1570-1587" basal flow breccia Rosal flo@D -~ - . FTnis Clpw breccag
& 70° Qrecaral K 5}9\0 (152}0 had wide varv at,
109 1583 few 509 basal flow breccia W ’ N eusC —pLd. -
) Bf. 90° . - - o o compoS of - Whe
110 159 ew 40 1587-1629 Lahar? Volcanoclastic, lapilli & few blocks in an (P Cteiedie T
. 75-90° ash & clay matrix, non-sorted, dark-med gray LOJ\OSZYO\CQYUDC4QS*“L' 2 \orge Aasts
111 1601 few 559 2' beds of ash, 40 cm'blocks. Andesite to basaltic (R SUSL = 1Sl b of variows \etlol,
clasts, also few pumice clasts — bt o ‘relalive VQQ&X
112 1610.5 no fract some clasts are fairly rounded-smoothed surfaces, ' ¢ dev =287« D ’ i
- few clast irregular to angular, no alteration A : K Lor erlveR
113 1621 none 4 cm thick laminated bed at 1620.5 — ond (ompEareq
114 1630 few zone broke up with 80-90° fractures 1626-1629

W basal\ts)




breccia tp 1836 in-filled with ol-brn ash
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Box Bottom Fractures Unit Lithology Description
# Depth (90%=vert.) Interval \DC\
0f Box (feet) Page 6 ?%
e ) ) . . ' "Upper £low) breccio, ‘\lom&\ e cladds A
115 1639 few 50 1629-1673.5 Basalt flow, viscular, to 1648, 2% 2 mm plag x})., M/m\crbﬁc\éeébosu\'\ GAC VK -
' upper flow breccia 1624-1644 in filled with ash & clay | fabud owe susc = 25504 SuﬁCl(Or\Q indecte \
‘ from lahar S dou = 5‘03\ bausak Flow = low K
116 1648 V. few brown and white cldy 1dayers half filling vesicles, A S 33~
700 basalt med-gray, fill surfaces 4° off normal to core “owusc—(;o'78 log P43 a3~ aq
117 1656.5  few 50° brownish-gray, flow-shear planes dip 200, with clay & o S - '
909, 208 . ves. along planes L A Sdey = 2%%.0 ) .
118 1666 mod. 20 clay in-filling a]ong “fractures. Basa] flow breccia Rase\_flo o breccro. g o3 =4
909-709 starts at 1666.5 K= QeTto 1S94 Stendycedse AN
119 1675.5, minor 1673.5-1697 fahar _or VoTTaneelrastic T0 e crasts tn pawmded cTay 1 24
faults : and ash matrix, mostly clast supported \lo\ca‘f\&)(—\b\_S ‘-—_l q \09\ o
50-60° cwR Suse = ol
120 1684.5 mod 60- clay slicken surfaceé on fracture, probably minor move-| S dev = 389, 9 .
90° & ment. Most is gray brns & reds, mod reddish-brn. matrix .
: 20° supported clay zone with gray lath ) .
121 1693.5 none Vol. Breccia-Volcanoclastics continued. dk gray dacitic
- blocks with pale red-gray ash-lapilli matrix » ,
122 1704 few 55- 1694-1784 Basalt or Andesite-olive-black, fine grain.  PimkK € ay~ T amamt et 1 .. - -« .. T el
.60° ash in-filling, non-porphyritic, plag, pyroxene-ol.? Mﬂ : | og PgAS-2b
123 1711 mog. 608 top flow breccia to 1702' breaking along flow shear aure SUSC :1(9%,‘]
, 327, 90 planes - < ,
124 1721 mog. 706 pale green .clay coating or hem. on fractures S dev = w057 \
: 90 20
125 1728.5 strong few 2 mm vesicles !
80°, 459
126 1737.7 mod "900. MnOx & clay on fract.
700 )
127 1745.5 mod strong strong MnOx coat on high angle fract. minor hem. stain N
559, 900 on 55% fract.
128 1755 mog 50- MnOx & blue-grn clay coat on 2-15 cm spaced fract.
60 :
129 1764.5 strong 50- rock type & alt. continued, fracture spacing 1-5 cm
60°
130 1779.5 mog 45- fracture spacing 2-9 cm
60 -
131 1788.5 feg 70- 1784-1798 Intra-flow breccias and cinders, red, non-vesicular LA&’Y’C\QOL.O bm&\*w\wg 0 o ot 2 N
20 ‘ BexCtio | 09 e
132 1798 few 60° clay matrix in-filling flow breccias g@c\)ﬁ‘?%q\l e &ous
33 1807.5 #00 70 798-1820 Basalt F1 d-dk 75% 1-3 cm T E;Sz oS pans ! :
1 1 . ew - 1 - asa ow, med- gray, % cm vesicles . & Sow , ) '
80° filled with b]k -waxy clay, non-porphy - Sl 2 10,0 lPOLC(CE Al ‘
134 1817 mod 90- grn-blk clay & poss chlor on fract. minor flow breccia| GweSust =10, :
' 708, 60° at “base, but also sTicken surface in clay alt. tuff g dev. = \U. ¥ ;
10 A ;
135 1825 mod 70° 1820-1826.5 Lapilli Tuff, ctay alt. waxy, cracking clays, Tapirri aYe) —— ;
45 & 9¢0° alt. also, mod. reddish brn. to orange. mod. sorting Lopul A0FE &:c?cu -b3ac2u log pa b
136 1834.5 few 709  1826.5-1969 Basalt Flow, vesicular, black, mon=porphy? upper™flow 'k sdec@ouwd B eECCL o ' .
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Bottom Fractures Unit Lithology Description —
# Depth - (90%=vert.) Interval
. 0f Box (feet) Page 7
137 . 1845 few 759 vesicles & fractures filled with black-waxy clay Q&éZtﬁi_ - - e. a*j 1 C T
138 1854 few 90- curving irregular fractures : e SUsL = 40k,
139 1863 none Basa%t Flow cont. color varies to dk. olive grn, o
: basal  fTow breccia starts 1857 T AW SEEE
140 1872 none flow breccia-gray to gray-red fﬁg:’l__(ﬁ‘lg\a)oﬁg ded =590 P2y
141 1882 few 90- dsapove, T darkgray e -
800.0500 Busalr P 2,28 29
82000 A 00 e SUEL = SAT>D ) 15
142 1891 few 50 flow shear planes at 50 !
143 1900 V. few 70° flow shear 10-20° . Lo dev = 2\B0
144 1909 few 70-80° flow shear 20°, brnish blk clay on fractures
145 1919 mod 700- basalt flow continued ‘
80 : :
146 1928 mod 75°
300, 9q°
147 1937 mod 659 basalt flow continued
309, 90°
~'148 . 1946.5 .strong rock crushed, abundant black-waxy clay on fract.
50-70
. 149 1956 strong dark gray basalt continued, strong fractures
150 1964.6 V.ofew Basalt continued
50 -
151 1974 few 8006 1969-1970.5 Lapilli tuff red, clay alt, compact, slicken surfaces knpun.suucé
o 70 & 30 . « 1332.0 .
152 1984 few 55- 1970.5-2037 Basalt flow vesicular top w/fTow breccia, dark—gray;™ ] ™ (XX ;
700 nonporphy, clay & chlor. alt. along fract. g ?xﬁ*déé:%y e S
153 1992 mod 80- few olivene pheno. 1-2 mm, partly alt., rock is grayish brea
90° black — (T D
154 2001 breccia rock is strongly crushed & recemented by clay & o USC
fault -chlorite, poss. zeo. o S d=w = o sYy
155 2010 ggrggg fractures of all angles, brecciated and cemented ) .
156 2019 brecciated breccia : i
157 2030 basal flow breccia, also crushed. red basal oxidized
: “zone 2035-2037
158 2039.5 few 65° 2037-2240 Basalt flows greenish-blk, vesicular, non-porphy
& 80° s%rongly chloritized, ves. & fract. filled with white
clay
159 2049 mod 6006 flow-breccia to 2039', poss. zeo. in vesicle,
459, 80 chioritized ,
160 2057 few 45° grnish, blk chloritized, white lined vesicles
161 2067 few 50- Basalt Flows cont. white x1. min. in ves. and fract.,
759 prob. zeo. cubic xls. and few euh. qtz xls.
162 2076 few 200, zeolite in vesicles and fractures
65
163 2085 few 80° fract. healed with chlor & zeo.
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Box Bottom Fractures Unit Lithology Description
# Depth (90%=vert.) Interval
0f Box (feet) Page 8
164 2095 V. few 75° vesicles continue thru entire flow ;63“’3‘* continrad
165 2105 V. few 65° as above l
166 2114 few 65° as above |
167 2124 few 90° as above-few zones alt. to red-brn |
75 !
168 2133 few 65- vesicle filling level 4% off normal to core axis,
80°% abundant 0.5 to 2 cm vesicles, zeo. lined i
169 2142 few 40° fewer vesicles ‘
170 2151.5 few 65° grnish-blk grading to dk . red-brn i ;
171 2161 few 90° dark red brn., dark yellowish-orange zeo, on ;
10° & 70° 90° fract. . :
172 2170 feg 90- as above. about 1/2 grnish black f
85 : i
173 2179.5 few 60° as above, grmish black i
174 2189 few 659 some breccia healed with chlorite. Intra-fiow ash ;
clay alt., compact at 2184’ i
1756 2198 few 90° fault zone?-crush breccia recemented by chlorite, clay
: siicken side & open space zeo. on vertical fract. !
176 2208 none totally chloritized, rock crushed and chlr. cemented, |
vesicles with zeo. & clay amygdules in some clasts i
177 2218 few 65- as above, grnish-black, zeolite and chlorite
500, ap° :
178 2228 few 60° chlr, zeo. alt., color grades to dk-red-brn - . ,
179 2231 few 300, intra flow ash, brn-clay alt. compacted at 2240. Mndea Slow agln ar=351,4
60° Basalt grades back to grn. black T o
180 2247 few 65° 2240-2318 gasattic _flow sreccta & Ash—vesicutar-upper—ftow Bacsll o
859 breccia, zeo. amygdules, clay in-filling Basaliic Lo frexc @
181 2257 fault grn-black blocks, brn to olive-brn clay-matrix, L
40-60° minor movement e ouse = S T
182 2265 few 60- red brn to gray flow breccia, chlor.~-clay alt. some . .
709 tectonic crushing i Y Sdev = wyt.o
183 2273 few 70- as above
80° :
184 2284 feg 50- basaltic? flow breccia cont.
60 ) :
185 2292.5 90-70° extensive clay alt., chloritized, zeo. in fract.
186 2301.5 strong- as above ‘
) 50-90 .
187 2310.5 few 980 basaltic flow breccia and ash. cont. i
50-60 : :
188 2319 few 35%  2318-2419 Lahar(?) w/minor ash & vol. breccia zones. Grnish- |[ahar wdh nder bedds d
blk. to red. ol, brn. chlor, clay alteration ! N o+
189 2327.5 few 402 mixed vol. Titho. in clasts ;Qs plednie prReeiy
190 2337.5 few 10 increased gray-red ash | Lo
. 350 : i owe WSL = 1559
191 2348 few 50 dk gray brn to r ahar/vol,. i ;
8 503 gray ed Lahar/v breccia ( S dev =3§§.3
192 2358 irregular mixed vol. clasts types, andesitic, hornblendes, i ash HMlow
@331~ A 3Y]|

avesuse - Bba.b .

Tne less malaes
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hod (swer GuSe
adnh flow s

rave Mucia lowey
Susc ¥an rest

g P8

l
|
|

-



Box Bottom Fractures Unit Lithology Description
# Depth (90°=vert.) Interval
0f Box (feet) Page 9
193 2366 few 20- chlorite and clay alt. continued e (ond)
30
194 2374.5 strong core broke up - Lahar cont.
902, 20- -
30° -
195 2383.5 ‘mod 809, poss. lithic rich pyroclastic flows, slip on
300 fractures
196 2393 mod 20- as above
30, 70-90°
197 2402.5 feg 90°0 chloritized as above. poss. lava flow or dike 2400-2412
45%, 70
198 2411 strong as above, fractures of all angles ] ove= 1BVF
199 2420 few 50 grn-black to red, Vol. breccia-Lahar "Aséﬁqm AU 4
200 2430 mod 20° 2419-2448 Andesitic Breccia, dKk-grn-gray Yo gray-red. i A= T
30-50° Uncertain as to brecciation pre-dates emplacement Andesie Bracia
or post dates chloritization. strong chlr. -
201 2440 strong clast-matrix ratio variable Gue susSc= (G013 © £
50-75 Sdev = gaa3 | &
202 2449 strong 500 minor movement on these fract. surfaces
few 80° . SO S
203 2458 mod- strong 2448-2454 Crystal Ash Flow Tuff, clay alt. 15% 1-2 mm plag- dustal ssWHow WE T
68 70°, 25- xls., compact, abund. bio., brn o =asL. ¥ DY
45° N _ -
204 2467.5 few 7o° 2454-2546 Andesite Flow, 15% 1-2 mm plag. xIs. alt to Andes e Breacc wa flo W <
& 759 chlor, clay, minor calcite. flow is brecciated 20 SN MK 1.5 P'3
205 2466.5 few 70°, brec. mostly flow emplacement, gray-red-brn to WA = oy 2b1,
500 grn-black [ aleCLAL s la- ) devz35 \?-3
206 2486 V. few Flow grades to dk grnish-gray, w/hornb./bio 2nedE 35:2 $9&v= At
irreg. 1-3 mm and motled appearance, magnetite still % | ‘Gndesste Pow gwe = Q15,71 939)
present e VTR
207 2495 feg 80° strong chloritization, fractures zeolite filled Q f"ka(’“‘”&fn(—wv
20 . . =
208 2504 few 70-80° i chor. veinlets along crush surfaces, zeolite ' -
209 2512.4 few 25°, o rock is more crushed, extensive tectonic breccia CweSuSp— %%L\'b\ P%) 38——&0
90° and chir, matrix . L deN =3P
210 2512.5 few 80° as above
211 2533 strong "Andesite flow continued dark grn-gray, 15% porphy-
75-80 strong, chloritized, clay? grn schist? a1 L)) I BN e e
212 2543 V. few basal flow breccia with red matrix ash 2535-2546 ' Sl Aow) brelra, uszSi4yl P ue
213 2552.5 V. few 2546-2586 Andesite? Yiow, 15% I-Z mm pyx XTs. Pyx. are oper TIBUS Fetin Co 02 ==
50° Tittle alt hem. coating, dark gray . pper ow gu.g,( WZ ? l-\D i
214 2561.5 go gSg Upper flow top breccia 2546-2553, poss. port. alt. 2957 “Andes\ ¥
- pyx to hornb .
%15 2570 mod. 80° minor zeo., along 80° fract. Much less chlor. alt. O SUS LT ?)(0%5-»0] P L’b LH
16 2579 stron -
70-90 pale grn. clay along fractures Sdav = %lb‘g
few 20° L gsstetoud vrecean
{
CA ,)(; 53%\7 ? q

15% 06




Box Bottom Fractures Unit Lithology Description
#  Depth (90%=vert.) Interval
0f Box (feet) Page 10
217 2589 few 459  2586-2602.5 Lithic-lapilli tuff red to pale grnish-gray, 60% Lite \3\"““‘““ ?q Y
75-80° . Tapilli sand to 3 cm size mixed vol. litho < - qol
218 2598 few 350 few V. pale grn. fiamme, compacted strong chlori- OURSWS L =
& 65 tization of matrix, mod. clay alt. -
219 2606 none Lapilli reduced to 30%, more fiamme. 5 Sdev =313
2602.5-2657  Crystal Lithic Tuff. grayish-blk, 10% 2 mm plag.2%®” oyes g as o oG -
220 2615 1 fract < cm Japilli-5% mix vol. lithoy black- fiamme, ZbO‘D - .
25% vol. brecc. at top of uni "2602 2604 5 cystal twric Fuff P 4
221 2624.5 V. few tuff appears little al}w(vd ave = \Slk.q ‘
40 . vr a3.L
222 2633.75 none Vitric ash - 2ot -—iac\:—{;\}«-» RG]
223 2643 none compact, pumice flattened, but not strongly welded cuystal bbmie v P.al -4 >
obsidian lapilli, matrix unaltered auve= Y. 0
224 2652.5 none minor clay & chlorite alt. near base 2656'- dev = 2ud.¥
tuff lightens to brnish-gray below 2654 e | S O€Y T AU, k
225 2662 none 2657-2694 0Tivine 2asa{t Ves. ge?r top 16/?1 gmr? i (4rmer—¢|o‘pb<als—m\desc*<-?~ -
gl_;\éé?g or/1 go;g, amygdules of zeo? 1 1ow.‘ . e = 2093\ sdev =503 4
226 2671 few BTack To brnish-gray, minor ch¥or. alt, zeo. Eaad Andesie ] Ohving BQSQHC N
irreg. filled fract. (998,91 [ uya
227 2680 few 500 awe = .
228 2690 > cm size open space lift in brecma. ~zeo. cement 33“’~
} “%<coat. basal flow breccia Starts 2 NV[L softT— &bl ‘"'ﬁ"'qa_“-}““—
white zeo. 1 oI — 3.
229 2699 none 2694-2713 Lahar, mixed vol. Tapilli to blocks in a clay + -
sand matrix, dk red-brn to olive black et ?
230 2708.5 few mixed colors & non-to porphy. clasts e = 1060, )
irreg. PE) )
231 2717.5 few 45°  2713-2719" “Tapilli ash I-3 mm clasts, well sort., yel-brn to & W St : e
232 2727 w(/)rs‘l1ken 2719-2726 ggngslé;brgicgnmglcl:E}‘“n?‘?'r'h‘ge"s“e’"‘j""' block aHS o.ve = K37, S dev= 69, | £.13
n - v oclastic, 1y gray ocksT A : ;
Tapilli in an olive-black matrix, clasts are Lc\haﬁvo\mmdqs-\-\c Pu
_ _ rounded, non-sort , ' awe = u3 4 )
233 2736.5 none 2726-2842 Andesite FTow, 5% 2 mm pyrox, 2% plag.  ~—~ 7~ 7 a'—"a,“"" ( 0 o :
o blk-red-pale :brn-to gray black, hem clay alt. a3 U3
234 2745 few 80 zeo. on fract. minor alt. ’ andgsk red 3T :
235 2754.5 few 80° pale grn clay or celadonite on fract. Mo —on T"qu‘!.ta Pu3-yy
236 2765.5 mod. 70- black MnoL(v) coat and waxy clay on fract. pasahc o:\dasdqmdag\e
90° CRYor. alt. Tncreases ' (N brectaIR 2oneD)
237 2775 mod. 70- clay & ch]or on fractures, andesite or poss. | -Ylo
382, few basalt cont. » ove SuSC = 14T B '
238 2784.5 mod 70- minor movement on high angle joints, chlor-+ 2e0. 36\0{ =
908, few cement fractures ~————
30
239 2794 mod 70- crush and chlor. alt,
' 300, few -
90°
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Bottom Fractures Unit Lithology Description S~ e e T
Depth (80%=vert.) Interval ' '
0f Box (feet) Page 11
-~ Basalhc Ondes (2] e
2804 mog 70- clay on joints as above \\Ql r\d&).\*_
80
2814 mod. 70- Andesite Flow-cont. grnish-black, 5% 2 mm prox.,
90°, 40° 2% plag. strong chlor. alt.
2823 mod. 80- chlor. on fract.
90°, 50-
60°
2832 mod. 60° Andesite flow continued
few 459 . 2837
2842 few 60- color changes to gray-red in basal flow breccia p
759 at 2837 0 oy | D358 Rowd breccrq P, Yo
2851.6 few-mod. 2842-2935 Volcang-clastic or Lahar Mixed Titho. of TapilTi~ = [yoli@ndasthc - LGhor or mud‘\ variol
80-90° to bl?cks, nzn—sort.. fine matrix of ash to clay, oo BRCOR | 450 iy
red-olive bl
2861 irreg. zeolite filling fractures —uﬁpeo'c das
: breaE.s ’ oM SUSC = 0%, 3
2870 few 70° brown clay alt. matrix, minor stricken surfaces
2880 few 10°  2877-2879 Well sorted lapilli zone-dk brn to yel-brn clay mai—ﬂyc P.4e
alt. ash-cinders?, 759 slip surfaces ma‘..ﬂx
2889 60°-450  2885-2891" Lapilli-clay alt, compact, few slip surfaces oy 4
2899 759,900 as--above, yel-brn & pale grn. OWT O
& 45° _édacl
2909 few 759 Lapiili cinders, minor ash, few blocks e
2918 few 80° grn, dk-gray & gk red lapilli few light gray, \r\d\shmd-mnf
- grnish gray to brn. ~
2928 few 80° olive black . o AR el
2937 few 45°0 2935-2952 Ash or tuff, trace plag. xIs., dk. gray to P9 T ash and Jor +a&F T g )
70 & 90 gray-red - -
2945 few 759 rare lapillj in ash, few slip surfaces Ore SusC = TS P'
2955 few 65- 2952-2966 Volcanoclastic lapilli pyroclastic, mix litho, = vl coniaas- T/ vdcante Breccid | T T
90° dark grnish gray, slip surfaces on clay 0 e, S
2964 strong few blocks & thin sand bed. clay alt. matrix. z o159
90-60 Basal contact is a fault A9 el Sdev=319.y
2973.5 mod. 45% 2966-4800 TD Olivine Basalt flows. fine grain few mm xIs. olivine, [Suung Busal+ flows
80-90° grnish blk to blk. mod. chlor-alt., 2% mm plag. xIs. | weth decbedd@ d
2983 mod. 65° upper contact is a minor fault at 2966 Alrng treee
2992 minor- flow breccia, small irreg. vesicles, minor zeo. \as
irreg.
3001 few 659 multi-colored flow breccia, mono-litho, zeo.
clay alt. and owe = 0kbb.\o
3010 few 459 vesicular, 1-3 mm, irreg.
3018.6 irreg. as above
3028 none dunite zenohths”
3037.5 few 809 Basalt Flows continued, light blue clay alt.
3047.5 few 600 as above
2057 few 90° as above, flow breccia-cinders .-
3066.5 strong more solid flow rock, white, blue & grn coating on
‘ 90 700, fract.

50°




Bottom Fractures Unit Lithology Description
Depth (90%=vert.) Interval
0f Box (feet) Page 12
- asait+ +flow brectias
3076 few 80° flow breccia, vesicular - Olwing P3asat s
3085 few 50° vesicular, vesicles open, coated w/blue clay
3084 none continued dk gray-brnish gray, vesiculiar, irreg-
ular vesicles, 2% plag.
3103 none as above, clay coating vesicles
3113 feg 60- med gray - as above .
90 . :
3123 strong open fractures, clay and chlorite,nﬁﬂach‘+¢
50-90
3131 mod 60 as above
3140.5 feg 60- ~open irreg. ves. flow breccia-cinders
70
3150 mog. 70- chalcedony coating on open fract.-space
90 chelxENL
3159.5 mod. 90-
700
3168.5 mog. 60- as above, open irreg. ves.
70
3177.5 few 10° as above
& 709
3187 few 70- chlor. on fract.
80°, 100
3196 few 80°, some open breccia at 3196’
40
3205.5 few 45° as above
65°
3214.5 feg 50- clay in filling breccia & fract. chlor-alt.
40
3223.5 few vesicular, as above
irreg.
3233 few 30° as above
3242 irreq. vesicular
breaks
3252 few 80° Basalt Flows continued from 2966"
30
3261 few 90° as above
& 60-70°
3270 few 90- as above
: 80° & 60°
3279.5 few 700 as above
3289 few 60° :
3299 few 90° flow centers & breccia, mod. chlor. alt. in flow :
breccia
3308 few 25° Exxﬁi%t*vL,CLru&gxs\¥<;
& 90 LN el o SeuDS
3318 V.ofew as above, clay and zeolite along fract. cont. B :
65 _
3328 85° few vesicular flow breccia, minor chalcedony ez 1573

33 - U@oo '




Box Bottom Fractures Unit Lithology Description
# Depth (90%=vert.) Interval
0f Box (feet) Page 13
297 3337 few 80°, as above
60°
298 3346 mod- as above, flow center
strong
900 10°
60°
299 3355 mod. 80-
90°, 559,
few 10°
300 3364 few irreg. as above, flow breccia
301 3373.5 559 few Basalt-Andesite Flows continued, dark red-gray to
grnish black, 3% 1-2 mm plag. xls.
302 3383 mod. 90° chlor. on fract. about 2/3 flow breccias & 1/3
60 - 75° solid flow center, Flow brec. consolidated. 2 mm
100 irreg. vesicles
303 3392 mod. 80- chlor. on fractures
900, few
20-30° ;
304 3401 mod. 70- 3396-3421 flow breccia vesicular, dk olive grn
900, few
300
305 3411 none fract. joints not present in flow breccia
flow breccia cont.
306 3421 none vesicular flow breccia, grn-gray shades
307 3430 mod. 3421-3434° flow center, open space 2nd minerals chlor- whlte
fract. . zeo., poss. clay blue-grn
552, 90° Basalt Flows continued from 2966'
20
308 3440 mod. 300 flow breccia starts 3434, vesicular
10-20
309 3439.5 few 80° flow breccia to 3444 then flow center
20°, 359
310 3458.5 few 90- flow-breccia 3 feet thick
80° 459
10°
311 3468 one 90° all flow breccia
2-20°
312 3477 irreg. dk-gray-grn to grnish black. Vesicular flow
breccia, consolidated .
313 3487 mod. 70- grn. chelcedony? on fractures, flow center
75%, 30° ' '
314 3497 feg 75- flow breccia, empty vesicles
90
315 3507 few 80° as above
316 3517 \rreg as above .
500
317 3526 mod. 75- flow center
80°, few

450
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318 3535 mod. 84, flow center to 3531 then flow breccia chlor. on
70°, few fract.
10°
319 3544.5 strong flow breccia zeo. along fract. & coat open space
60-70 breccia
320 3553.5 mod. 70° flow breccia, vesicular
irreg.
321 3563 few 30° vesicular flow breccia, as above
322 3572.5 2-55° as above
323 3582 feg 65- clear to pale grn. zeolite on fractures
90 »
324 3582 V.ofew flow breccia-open vesicles
: 57
325 3601.5 V. few as above
70°
326 3611.5 mod. 359, Basalt Flows continued from 2966'. 5' thick flow center
. 45°, 99° vesicular
327 3620 few 450 4' flow center - 6° flow breccias
75
328 3629 V(.) ;e\g calcite coating on one fracture dudn't eC&?Xv&SC\_
10-20 .
& 50°
329 3638.5 V. few matrix of flow breccia strong alt. to chlor or
“ fract. celadonite?
559 & 20°
330 3648.5 V. few as above
80° :
331 3658 irreg. Basalt-Andesite? Flows continued, dk-gray, brn,
breaks gray-grn. 3% 1-2 mm plag. vesicular 2 mm, vesi-
cles -1/2 filled w/zeo.
332 3669.5 irreg. flow breccia as above
break ’
333 3677 none zeo. & clay as above
334 3687 : as above
335 3696 as above )
336 3706 none at 3703, 3 cm vesicle-zeo. coat, amygdules of
chalcedony, celadonite
337 3715 none qtz & celadonite amygdules
338 3723.5 few 89 as above
& 50°
339 3733 mod. 75°, flow breccia
400
340 3242.5 V. few as above
60°
341 3751.5 irreg. as above
342 3760.5 few 90, as above
700
343 3770 few 70° ves. 2/3 filled. as amygdules

80°
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344 3779 few 90- flow breccia as above
60 irreg.
345 3788 irreg. as above
346 3797 few 90- as above
80, 65°
347 3805.5 mod. 80°, Basalt Flows continued from 2966'
60, 30° qtz. filled 7° flow center amygdules
348 3815 none flow breccia-as above
349 3824 few mod. as above
45°, 90° :
350 3833 few 75- as above
80°
351 3842 few 65° as above flow breccia, qtz amygdules
352 3852 v few 650 vesicular, few celadonite filled, some open
353 3861 strong chlor & qtz along fract.
75-80
few 309,
60°
354 3871 feg 80 - as above, flow breccia
90 -
355 3880 feg 80 - most vesicles empty
90 :
356 3889 none flow breccia ;
357 3998 few 65° as above
80°%, 90°
358 3907 mod. 65- celadonite amygdules but most ves. empty,
75° flow breccia as above & qtz amygdules
359 3016 none : as above, breccia
360 3924.5 mod. 80- flow center. 8' thick
90°, few
, 75° o
361 3434 none Basalt-Andesite flows cont. 2 mm vesicular, 5-10% )
3% 1-2 mm plag. x1s, grnish-blk, to dk gray
362 3943.5 none flow breccia cont.
363 3953 few as above
irreg.
757
364 3962 few 20- as above
. 250
365 3972.5 few 90° fract. qtz rock more crushed below 3970',
g 70°- qtz cemented
800
366 3982 strong chlorite & qtz cement
50-90 , -
367 3991.5 ;-ew3 o Basalt Flows continued from 2966', qtz amgydules
0-30 :
368 4000 mod. 90° as above
55-65°

369 4009.5 few 70° as above
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370 4019 mod. 80- fract. in flow center, qtz in celadonite-chlor
900 on fract.
371 4028 strong qtz. vein/fract. fill increasing flow center
70-90 :
. 50°
372 . 4037 few 70° flow breccia, less qtz
373 4047 few 75° as above, less qtz
374 4055.5 strong flow center
70-80
550
375 4065 stron flow center as above
70-80
few 55°
376 4074.5 203.0800 as above, center to breccia at 4069’
0 .
377 4084 strong as above, flow centerjgﬁﬁhdzﬂzf‘
900, few q
65°
378 4094 strong flow breccia to 4099
809 & 70°
379 4102 strong as above, flow center 4089-4103
909,° 70-
80°
380 4112 few 60° as above, flow breccia
‘ & 80°
381 4121 none as above
382 4030.5 few 50° as above
383 4140 . none celadonite amygdules
384 4149.5 none as above
385 4158.5 as above, flow breccia
386 4168 flow breccia
387 4177.5 as above
388 4186 mod. . as above, Basalt Flows
fract, .,
70-80°
& 50°
389 4195 few 40° chlor. on fract., qtz. amygdules
390 4206 mod. 85- as above
90°, few
459 :
391 4216 few 25 Basalt flows & breccia-cont. from 2966' 2 mm
& 70° vesicular-5 10%, 3% plag. 1-2 mm, grnish-black
392 4226 strong vesicles to I cm
909, 50°
759
393 4235 mod. 90° as above
35-30°
394 4245 trace qtz. & celadonite amygdules, zeo.

py.
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Box Bottom
# Depth (90%=vert.) Interval
0f Box (feet)

395 4255 no
fract.

396 4284.5 strong
75-80
250

397 4274 mod. 80-
909, few
200

398 4283.5 few 65-
700, 300

399 4293 mod. 90°
few 85°

400 4301.5 few 85-
90°, few
< 10°

401 4311 few 60°
459

402 4321 few 50,
900

403 4330 few 90°
409

404 4339.5 strong
900.80°
100

405 4349 few 90°

406 4359 few 80°
500

407 4368 none .

408 4377 few 70-
900, 259

409 4387.5 mod. 90°
500

410 4397 few 55°
§ 25°

411 4406.5 mod. 40°
80°

412 4415 mod.

413 4423.5 strong
300 &
600

414 4433 mod. 30°
& 60°

415 4442 irreg.

416 4451.5 few 550

417 4461 V. few
600

418 4471 few

irreg.

as above, breccia

flow center
flow breccia

most ves. open/unfilled
as above

as above

as above-flow center, upper part vesiclar
as above, center-breccia-ves. top
as above

gggglt Flows and intra Flow Breccias continued from

flow breccia
as above

as above
thin gtz coat on fract.

flow center, as above

as above, flow center to 4391 breccia

as above, flow'center

crushed rock with fractures at all angles
as above o
minor fault 30°, flow center over breccia
as above, ves. breccia

basalt cont.

qtz. amygdules

as above
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419 4480.5 few 90° as above
420 4489.5 mod. 109, flow center
300, 80°
Box 421 to 453, Interval 4536-4800 T7.D. Basalt Flows and breccia continued from 2966
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Diamond Shamrock
Thermal Power Company

16 September 1987

Ms Susan Prestwich

- Messrs Earl G. Jones and

Jeff Hoyles Mr. P. M. Wright

U. S. Department of Energy University of Utah

785 DOE Place 391 Chipeta Way, Suite C
Idaho Falls, Idaho 83402 Salt Lake City, Utah 84108

Re: Cooperative Agreement
DE-FC07-851D12614
Quarterly Reports

Gentlemen:

Enclosed are the Federal Assistance Management Summary Report and
the Federal Assistance  Program/Project Status Report for the
reporting period 1 April 1987 through 30 June 1987.

Please be aware that Thermal Power Company will not abandon the
4800-foot CTGH-1 accomplished under the Cooperative Agreement, but
will retain this hole for possible deepening in 1988. Additionally,

- the draft Final Report 1is in your review process at this time.

Thermal has requested a 30-day extension to a Cooperative Agreement
termination date of 30 October 1987, to complete Milestone 3 and
qualify for final Progress Payment. '

Should you have any questions, please feel free to contact us.

W./¥. D'Olier
Vie President
Geothermal Exploration

WLD/ma -
WLD155

enclosures

Thermal Power Company

A subsidiary of Diamond Shamrock International Petroleum Company
3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401
Phone 707 576-7022



o rmacer ' FEDERAL ASSISTANCE PROGRAM/PROJECT STATUS REPORT
S 1050 :

.FORM APPROVED
OMB No, 19000127
1. PrégramiProject ldentification No. 2. Program/Project Title )

C 3. Reporting Period
DE-FC07-851D12614 - Cascade Geothermal Drilling 4/1/87 _ through_6/30/87
4. Name and Address 5. Program/Project Start Date
Thermal Power Company . 9/30/85
3333 Mendocino Ave., Suite 120 : 6. Completion Date
Santa Rosa, California 95401 9/30/87
7. Approach Changes

BNone

8. Performance Variances, Accomplishments, or Problems

"CTGH-1 Shut-in, locked. No site visits made.

[: None







