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Figure l.--Generalized heat flow map of western Oregon
showing physiographic provinces (after Blackwell and
Steele, 1979). Dashed lines are heat flow contours
labeled in heat flow units (HFU).

Figure 2.--Explanation of quarter
section designation used in
table 1: a, NE1/4; b, NW1/4;
c, SW1/4; d, SE1/4. Example:
e, sec. 26 dcb.
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Studies Related to Wilderness

The Wilderness Act (Public Law 88-577, September 3, 1964) and related
Acts require the U. S. Geological Survey and the U. S. Bureau of Mines to
survey certain areas on Federal lands to determine their mineral resource
potential. Results must be made avallable to the public and be submitted

to the President and the Congress.

This map and report presents the

results of a geothermal survey of the Mount Hood Wilderness, Mount Hood
National Forest, Clackamas and Hood River Counties, Oregon.
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ABBREVIATED GEOLOGIC UNIT DESCRIPTION
SEDIMENTARY DEPOSITS
Qal ALLUVIUM (HOLOCENE )--Unconsgolidated stream deposits
Qg GLACIERS (HOLOCENE )--Presently active ice bodies
Qgm GLACIAL MORAINES (HOLOCENE AND PLEISTOCENE)--Unsorted and poorly
indurated glacial deposits
VOLCANIC ROCKS
Qh LAVAS OF MOUNT HOOD (HOLOCENE AND PLEISTOCENE )--Undif ferentiated
andesite flows and dacitic pyroclastic rocks of Mount Hood
volcano -
Qac ANDESITE OF CLOUD CAP (PLEISTOCENE)--Medium— to dark-gray
: andesite flows from vent at Cloud Cap
Qap ANDESITE OF THE PINNACLE (PLEISTOCENE)--Medium—- to dark-gray
andesite flows from vent at The Pinnacle
Qbav ANDESITE AND BASALT OF VISTA RIDGE (PLEISTOCENE)--Medium to
dark-gray olivine andesite flows from several vents along
Vista Ridge. Dark-gray to black aphanitic basalt from Vista
Ridge including red scoriaceous basalt from the cinder cone
at Red Hill
Qa UNDIFFERENTIATED ANDESITES FROM SATELLITIC VENTS (PLEISTOCENE)-—-
Medium to dark-gray microporphyritic olivine andesite flows
Qsba SANDY GLACIER VOLCANO (PLEISTOCENE)--Black to dark-gray olivine
basalt flows, pyroxene and hornblende andesite flows, and
interlayered tuffs and brecclas forming a partly exposed and
dissected cone on the west side of Mount Hood
Tua UPPER ANDESITE FLOWS (PLIOCENE)--Medium-gray microporphyritic
olivine andesite flows
Tla LOWER ANDESITE FLOWS (MIOCENE)--Light- to mediumgray olivine and
pyroxene andesite flows with interlayered tuffs and
breccias; characterized 1in places by coarse porphyritic
hypersthene andesite
Ti INTRUSIVE ROCKS (MIOCENE )--Medium-gray andesite plugs
Tlh QUARTZ DIORITE OF LAUREL HILL (MIOCENE)--Mediumgrained quartz
diorite and quartz monzonite intrusion
Tr RHODODENDRON  FORMATION (MIOCENE)--Varicolored volcaniclastic
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GEOTHERMAL INVESTIGATIONS IN THE VICINITY OF THE
MOUNT HOOD WILDERNESS, OREGON

The focal point of the Mount Hood Wilderness, Oreg., 1s the
Quaternary volcano, Mount Hood, which rises abruptly 6,500 ft (1,981 m)
above surrounding mountains to an altitude of 11,234 ft (3,425 m). Mount
Hood is part of the High Cascade Range, a province of Quaternary volcanoes
that is recognized as having a high potential for undiscovered geothermal
resources (Brook and others, 1979, p. 33). According to Blackwell and
Steele (1979), the Mount Hood area is wi%ﬂn a zone of higher than average
heat flow, greater than 2.5 HFU (105 nW/m°) (fig. 1).

The remnants of a crater approximately 2,300 ft (700 m) across lie
south of the summit of Mount Hood. Crater Rock, a hornblende dacite plug,
was emplaced in the crater 200 to 300 years ago (Crandell, 1980).
Fumaroles within the crater have temperatures ranging from 71° to 91°C
(89.4°C 1is boiling temperature at an altitude of 10,500 ft (3,200 m))
(Nehring and others, 1981; Wollenberg and others, 1979). Friedman and
Frank (}977) estimated thermal discharge from the fumarole area of about
0.04 mi® (97,000 m“) to be 10 megawatts. Brook and others (1979) consider
the area to be part of a hot-water hydrothermal convection system overlain
by a small vapor—-dominated system.

Swim Warm Springs, the only warm springs of significance on Mount
Hood, lie 5.4 mi (9 km) south of the crater fumarole area, and issue at an
altitude of 3,805 ft (1,160 m). Flow from the springs is small, totaling
only a few gallons per minute. Temperatures of the spring waters measured
at several orifices range from 19° to 26.5°C (Wollenberg and others,
1979). Wollenberg and others (1979) used geochemical calculations to
estimate that more than 90 percent of the discharge is from near-surface
cold water and only a small component is thermal water; they used isotopes
of oxygen and hydrogen to determine that the recharge area for the warm
water 1is higher on the mountain than the recharge area for the cold
water. Chemical and isotope geothermometers. indicate that the thermal
waters have attained temperatures in the range from 100° to 125°C. In the
early 1900's, a resort was built at Swim Warm Springs with a swimming pool
to contain the warm water. Waring (1937, p. 170) reported a flow of 25
gallons per minute from the area of the springs. Remains of the pool are
now covered with vegetation and the warm springs are not presently useful
for recreation because of their inadequate rate of flow. .

There are numerous cold springs on Mount Hood; aquifers that feed: the
springs are porous pyroclastic and volcanic debris layers, and dense lava
flows are barriers to circulation of ground water. In the deeply incised
stream valleys, the cold springs issue near contacts between the lava
flows and pyroclastic and debris layers. L

In February 1971, 8,671 acres of Mount Hood were recommended for
classification as a Known Geothermal Resources Area (KGRA) because the
youthful age of the volcano and the active fumaroles suggest a buried heat
source (minutes of the Mineral Land Classification Board of February 24,
1971). The recommendation was made in accordance with the Geothermal
Steam Act of 1970 (Public Law 91-581), and the area was designated a KGRA
effective December 24, 1970. Portland, Oreg., 50 mi (80 km) west of Mount
Hood could provide a nearby market for geothermal energy. A significant
local use would be space heating for Timberline Lodge, a year—around ski
resort located on the south slope of Mount Hood 'at an altitude of 6,000 ft
(1,829 m).

A geothermal resource assessment program for the Mount Hood area was
begun in 1976 by the U.S. Department of Energy, U.S. Geological Survey,
U.S. Forest Service, and the Oregon Department of Geology and Mineral
Industries (Williams and Hull, 1979). Multidisciplinary studles were
conducted, including geophysical surveys such as gravity, seismic, and
magnetic  studies; heat-flow modeling; exploratory drilling; and
geochemistry. Some of the results of the studies of the assessment
program are included in the report by Hull.and Riccio (1979). The Mount
Hood area is included in the geothermal resource map of Oregon (Riccio,
1978).

Heat-flow and exploratory geothermal holes have been drilled by the
U.S. Geological Survey, U.S. Department of Energy, Oregon Department of
Geology and Mineral Industries, and Northwest Geothermal Corporation, (a
subsidiary of Northwest Natural Gas). Selected data from these holes are
summarized in table 1. Work in progress includes plans to deepen several
existing geothermal wells. A production test will be done on the Pucci
Chairlift hole in 1981, and additional testing is planned for 0ld Maid
Flat 7A, Mount Hood Meadows, and McGee Creek holes (see table 1 for
location).
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Table 1. Geothermal test holes and wells in the vicinity of Mount Hood Wilderness, Oregon
[USGS, U.S. Geological Survey; DOGAMI, Oregon Department of Geology and Mineral Industries; USFS, U.S. Forest Service; NWG, Northwest Geothermal Corporation; DOE, U.S. Department of Energy;
' ' ) —-, data not available or not calculable]

Thermal data

Total Maximum
well temperature Gradient?
Map 1 ] Date Drilling Altitude depth - % Depth = Interval Thermal
number Location Latitude Longitude Name of drill site drilled organization (m) (m) C (m) (_Z/km (m) conductivity References
1 Sec. 26aba, T. 1 S., 45%27.6' 121°38.0 Eliot Branch 1980 USGS 860 220 10.3 217 - - - 19
2 sfii ;1§;a, T. 1 8., . 45°26.5' 1219%3.0°" Clear Branch 1980 do. 1,250 311 10.9 311 - - - 19
3 SeI:,: gcil’), T. 1 8.,  45°29.87 121%33.8" Parkdale 1978 DOGAMI 560 152 24 55 - - X 4
4 Sei:égclcgl: T TG 45%27.1" 121°34.8°" Routson Park 1978 do. 725 152 7.5 80 - - X 4
5 Selz: §0bd£:”T. 9 8w s 45°24.,8" 124%22.2" Aschoff Buttes 1977 do. 890 35 546 15 - - - 9
TR T

6 Secs 34 bbd, Tw 2 8, 45°21.5¢ 121%56.1" Clear Creek Picnic’ - USFS 442 91 12.8 90 47 35-85 X 4,.10
7 Seﬁ: ic}i&, G G 459251 121°%46.1" McGee Creek 1979, 1980 USGS 915 610 .  60.0 605 85 190605 - 19
8 SeI:_: 3&?:;, T2 S 45°24.5" 121%9.5°* Last Chance Mountain 1979 NWG 890 151 '13 150 68 75-150 - )
9: SeI;: ?Si;c, e 2 8s, 45°08.3" 1219%83" 0ld Maid Flat 7A 1980 DOE 841 1,837 113 1,837 i - X G5
10 sei: ?55&.3, T. 2 84, %5%23.5° 121°48.5" 0ld Maid Flat 1, 2 1977, "1978 NWG 838 1,220' 82 1,220° 55 1,000-1,200 =% 3, 4, 6,

R. 8 E. _ . 14, 17
11 Sec. 17cbd, T. 2 S., 45°23.3' 121°51.6" Clear Fork 1978 do. 658 4oé 28,9 262 63 30-262 x 4, 6, 17
12 SeE: gSE;b, Ts 2 8., 45%22.4¢ 121°%49.3" Lost Creek - 1979 do. 811 131 10.8 131 76 75-131 - 2,1?2
13 sJiI ?4}13);15, Ty 3 8., 45°18.0¢ 1219771  Zigzag River 1979 do. 951 287 12 287  19.8 150~287 - 6, 15
14 SEEZ zliéhcj;il, s 13 Sy 45°18.4" 121°4§.9' Laurel Hill 1977 DOGAMI 762 1953 10.2 izs 24.0 50-120 X 4, 9
15 sfii 24?1'751, T. 3°6., 45%18.3 121%5.8" Thunderhead Lodge © 1980 NWG 1,158 530 26.5 530 35 ' 460-530 LI 17

B B s 3
16 Sec.  24bbd, T. 3 S., 45°18.1' 121°%6.5" Ski Bowl® - Private 1,107 60 8.4 60 13 10-60 i X 4, 9
17 SeI;: g9§:ic, Ty 3 8., 45%16.61 121°54.5°" Still Creek ' . 1978 DOGAMI 722 152 17.6 150° 28.2 80-140 X 4, 18
18 Sel;: gsi;c, T, 3 8.; 45%17.2¢ 121%3.7°" Snow Bunny 1977 do. 1,168 82.5 7.2 _'sz - e X T
19 SJZZ ggig f 45°17.0" 121%4.2" Summit Meadows 19'7,9 NWG 1,119 400 21,0 - 315 5% 200-315 - - 19, 18
20 Se§: g%éz FL: 3s., 45%20.0" 121°39.6" Mount Hood Meadows 1980 USGs 1,665 355 11.6 350 - - - 19
21 Sec., 6ddd, T. 3 S., 45°19.9" 121%2.5* Timberline 1 1976 DOGAMI . 1,799 115 5 40 - - X 4, 14
22 Sei: 3;2::, T 3 §., 45°19.7° 121%2.6" Timberline 3 - 1978 do. 1,762 421'--, 11 230 - - - 4, 6, 16,
23 Sel;: 3d1;:3;;, Te B 8, 45°19.3" 121°42.8' Pucei Chairlift 1979, 1980 USGS 1,628 1,220]2 565.5 1,052 768  950-1052 - 1921
24 Seil ?6?:;(1, T 8 8., . 45P08. 0 121°40.6" White River Pit 1979 do. 1,336 395"  15.8 . 290 = : - - . 19
25 Seg: gOE:ib, T8 8., 45%16.97 121%2.6" Highway 26 and 35 Junction 1979 do. 1,107 294 . 15.5 288 45 175-288 -— 19

. E. . '

1

See figure 2.
Where temperature profiles are not linear,

Data available.
Water-use well.
Not stabilized at time of measurement; true value probably higher.

gradients are neither calculable nor useful for heat-flow analysis.
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