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" INTRODUCTION
EWEB 4 was thevfourth of six‘geothermai gradient holes drilled by
U.Ss. Department of Energy, Eugene'Water and Electric Board, Sunoco
Energy'Development Company and Southland Royalty Compeny under U;Sf
Department of Energy, Reglon X, Grant No. 'DE-FG51-79ET 2743. ﬁugener
v | Water and Electrlc Board (EWEB) was the contractlng organlzatlon.

" Walter Youngqu1st5 consultlng geologist for‘EWEB,.superv1§edvthe B
drilling_andhsupﬁlied.snlits'of theicuttings'and drilling information
for this.etudy;; ’h ‘ | _ . |

EWEB 4 was sited at lat 44°58'34", long 121%8'18" (T. 7 5.,

“R. 8 E,,-SENE 10), in the Mount Hood Netional.Forest,fciackemesf
'Countyb Oregon (fig. 15‘ Drilling~commenced on September 17, 1979,.at
an elevation of 3760 feet (1146 3 m) above sea level, and reached a

edepth of 1160 feet (353 7 m) | |
| Dr1111ng 1nformatlon and cuttings were logged in feet; therefore,
Englxsh‘unltsvw111 be used, rather than metrrc, throughout this
. report.. 'Cuttings‘were‘teken from EWEB‘A»hole every‘lo-feet during
driiling except at:iO; 20, 110;<220, 470, 670, 1000,. 1020 to 1090, and
1140.to 1160”(bottom) feet where there was no recovery.

In the-laboratory, splits of the_cuttings werevwashed»through'a
200-mesh screen, and both the coarse and finevfractions.were saved.
The ooarse‘euttings uere‘studied_with a binoculer microscope and
typical lithologies,,es well as unusuaI‘and'altered‘material,'were

'selected for X-ray diffraction to determine the mineral components.
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X-ray diffraction was done using a Noreléo1 unit with Cu radiation

AlThe"use of trade names in this report is for descriptive
purposes only and does not constitute endorsement by the U.S.

Geological Survey.

and a focusing monochrometer with a graphitevcrystal. Goniometer
speed was 1°rperlminute,'and_recqrding chart speéd was. one-half incﬁ
per minute, 'Eacﬁ'sample‘was-hand gréund:in an agate mortar'gnd pestle
and run as a smear madezfromﬂa;water:slurry on a glaés»slide. Samples
in-which'clﬁy minerals werewidentified:or Quspected’were'glycolated at
60°C for at 1east_qne-ha1f‘hour and' then X-rayed again to determine
structural exﬁansidn,“if'any; |

'A,summary ofIVOICanicﬁsﬁratigraphf and'éffects of alteratioﬁ.are
Arepofted.heré;using;theadatﬁaobtﬁined from.the 1aborato:y~studies and
- the drill log. fNo.chemistry'isfavailable on the=c§tfings,.and'no
temperatureldata:or’geoﬁhysical logs. from the drill hole are available
at thi's"‘ time. | |

GEOﬂOGIC'sEfTING

The rockélin the vicinity of the drill site are andesitic'lavas of
the-High Cascade‘Ranéesalthough the. area is near the boundary between
the volcanic récks 6f:the'High Cascade Range'énd those of the Western
Cascade Range: (Wells and Péck, 1961;.f§ck and others, 1964).~ An-

outcrop of light-gray porphyritic andesite:néar the drill site
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. feet (An

has~a:fine-grainedfgroundmassfof plﬁgioclase, o-cristobalite, and
phenocrysts dominantly of plagioclase and orthopyroxene.

| VOLCANIC STRATIGRAPHY
Genéral

EWEB~4 drill hole penetrates twelve'andesite flows and flow units

" (fig. 2).- The flows are all siﬁiIar'in_appearance and mineralogy, and

flow units consist of more than one flow which cannot be eésily
differentiated with cuttings. The andesite has dark- to medium-gray
fine-grained gro@hdmass'composed of plagioclase, a-cristobalite,

clihopyroxéne; and hematite. 1In higﬁly fractured intervals the

‘groundmass is: pink due to oxidation of iron in mafic minerals.

Texture of the andesite is vesicular in the thicker flows and massive

in the thin flows.»ﬂPhenocrystS»vary-in*abundancekand consist

dominantiy’of'plagioclasev(An32;41), and hypersthene; olivine is

présentzinvsome flows. .
The thicker flows. have vesicular, bxidized'floﬁrtops as indicated
by abundant reddish oxidized fragments of microporphyritic andesite.

Except for theAdxidation'of Fe,. thesminefalogy~of'the flow top

‘andesite»iS'the?saﬁe-as that of the gray unoxidized andesite.

Plagioclase composition was determined by the X-ray diffraction
method of Smith and Yoder (1956) for three samples.f}om depths of 130

e

32), 690 feet (An38),'and 770 feet (An

34~41
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Sanidiﬁé appears in minor amounts in the groundmass at 420vf§et
and is present iﬁ most units to the bottom of the dfill hole. Quartz
is present in. very minor amounts at 440 and 690 to 700 feet. |

f Fracture zoﬂés,.lost circulation zones,vaﬁdxiﬁ;efvals of no
recovery:a:e indicétedlin’figufe 2.a§-obtained from’the-d¥i11 log.
The fractu£e 2ones‘hgye:ah abundance of pink'oxidized andesite:
fragments indidé:ing some circulation Qf fluids. There is no rock
material to indicatefthé-pature of ér-reason‘fqr:the lost circulation
zones andvintervais'pf no ;ecovery;_ : _

N ALTERATION MINERALOGY |

The EWEB‘4-driil!hpié‘cbnt#in§'very little material that can be
ascribed to hydrothefmal altération;a Minor a@ounts of reddish: .
oxidized volc#niC'fockﬁfragmentg and yellowish to tan.fragments are
preéept’in'sevéral.interfais;‘but the only change in mineralogy is the
Partial,breakdéwn:of'ﬁafié"ﬁineralsltO'iron‘oxides | |

Pink'Qxidigéd’andesite»afe-more'abundant than gray cduntgrparts in
the highly fractuied.zqnés due to leaching and iron migratioﬁ aiong

the fractures. In flow units 7 and 8 iron has been deposited in

patches. on fracture surfaces as hematite. -

Clay minerals (smectite-illite) are present in oxidized cinders at

the surface and are probably due to surface weathering of basalt. The

. tan ffagments.in flow units 2 and'4f(fig. 2) contain some mixed-layer

smectite-illite which may be due to hydrothermal or groundwater

alteration rather than drilling matériaI.A‘Degper'in the drill hole,
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occﬁsional c1aYs,.ca1cite§ and minor amounts of‘ettringiteﬁand
browﬁmillerite wefe identified on X-ray diffraction_traces; but these
minerals can ;11 be attributed to drilling'mud and cement (Taylor,
' 1964). | |
| SUMMARY

The alteration in EWEﬁ 4 drill hole is mainly: Fe oxidationm,
leaching and occasionai redeposition on fracturé surfaﬁgs as tHe
mineral hemétifé. de—ténperature hydrothermal alteration or
groundwater activity could be responsible for the Fe alteratiom, but
the crystallization of hematite must be due to a higher temperaﬁure
' process such as'laﬁe-étagé cooling of the~1ava§. Minefals, such as
tridymitélwhicﬁ areugSuélly preseht‘in a high-tgméefature vapor—éhase
,éﬁvirdnmént?Aweré-notmféund;glthbugh'a>tra;e~offtridymi£e~m#y be .
present“ét‘IOIO feetyu No vein or ca%ity deposi£§! éther thanv

hematite, are present in the cuttings.
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Depth,. .
in ft

Unit:

Physica) Characteristics. of
dominant. rock type

Comments.

110

200
220

338

420
430

470

750.

810

880

1010
1020

1100

1130

1160

Overburden and

basalt cinder

Andesite £l ow:

1

"Soft zone™

Andesite flow
wmit 2 ‘

Andesite flow 3 -

Andesite unit &4

;Andesite-fldw:s

IAndesite'flowaunit.65

;And¢;iFe flow.unit T

Andesite(?) flow

" unit 8:

Andesite(?) flow.
unit 9

Andesite(?) flow

“unit 10

Andesite flow 11

'No-recovery

Andesite flow unit

12

No recovery

Red oxidized, porous,
unconsolidated

'Dark-gray, vesicular

Abundant synthetie
drill material

Multicolored fragments,

gray, red, tan

Massive andesite

Gray, microporphyritic andesite;’

some mixed red and tan fragments

Massive-

Gray, microporphyritic

Massive gray, occasional pink
oxidized andesite '

Oxidized flow top underlain by
slightly coarser: grained,
massive andesite

Oxidized flow top as above unit

Oxidized flow top as above units
8,- 9‘ i ’

Dark—gray,Anassivq”andesite

Massive, pinkish-gray amdesite

110 ft. No recovery

220 f=. No recovery -

282-284, 287-288 ft. Fractured
zones

470 ft. No recovery
476-484 ft. Fractured zone

694-699. ft. 'Fractured~zone
694, 697, 701 ft. Lost
circulation

805 ft. Water loss

880 ft. Soft zone

1010 ft. Very hard zone

1020~1090. No recovery

" 1140~1160. No recovery

Figufewzx Stratigraphic section of EWEB 4 drill hole.



