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COVER PHOTO 
Disastrous eruption of Mount St. Helens Vol

cano, Washington, May 18, 1980. This photo 
shows west rim of crater, part of the ash-laden 
plume, and white condensation form clouds 
caused by the shock wave of the explosive erup
tion. Photographs and SLAR (side-looking air
borne radar) and thermal infrared imagery ap
pearing in this issue were taken by the Oregon 
Army National Guard. 
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Mount St. Helens erupts 
On May 18, Mount St. Helens shattered the peace

ful Sunday morning silence with an explosive eruption 
that devastated most of the immediate areas to the north 
and northwest, killed an as yet unknown number of 
people, caused numerous destructive floods and mud
flows, and blanketed much of eastern Washington, 
northern Idaho, and western Montana with volcanic 
ash. Succeeding smaller eruptions have deposited ash 
over parts of Oregon and the rest of Washington. By 
now, this very active volcano in our midst has affected 
in one way or another almost all of us living in the 
Pacific Northwest. 

The Oregon Department of Geology and Mineral 
Industries maintains an interest in the volcano from the 
standpoint of public safety via coordination with the 
Oregon Division of Emergency Services and the U.S. 
Geological Survey. The Oregon National Guard, flying 
at the request of the Oregon Department of Geology 
and Mineral Industries, kindly provided the imagery 
and photographs in this issue. 

The article beginning on the next page is prelimi
nary in nature. It was written under a tight time con
straint to meet our deadline, and material in it is, of 
course, subject to further interpretation. Because of the 
magnitude of this eruption, the article originally 
scheduled for this issue will appear in next months' 
Oregon Geology. D 

Students win 1980 DOGAM I awards 
As in previous years, the Oregon Department of 

Geology and Mineral Industries has again awarded 
some financial aid for field work to graduate geology 
students who are active in mapping in Oregon. The 
following students are the winners of this year's awards: 

Name and school 

Avramenko, Walter 
University of Oregon 

Coward, Robert 
Rice University, Houston 

Flaherty, Gerald 
University of Oregon 

Hoffman, Charles 
Portland State University 

Mullen, Ellen 
Oregon State University 

Walker, Nicholas 
UC at Santa Barbara 

Wozniak, Karl 
Oregon State University 

Location and topic of studies 

Echo Mountain, Western 
Cascades; geology and structure 

Sumpter 30' sheet; Elkhorn Ridge 
Argillite 

McKenzie Bridge, Western 
Cascades; geology and structure 

Salem and Portland Hills; 
ferruginous bauxite 

Canyon Mountain complex; 
petrogenesis 

Eastern Oregon; chronology of 
pre-Tertiary terrain 

Three Sisters; geology 
D 
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Remote sensing of the Mount St. Helens eruption, 
May 18, 1980 
by Charles L. Rosenfeld, Assistant Professor of Geography, Depor/ment of Geography. Oregon Slate University. 

Corvallis, Oregon 

As a result of continued aerial surveillance activity 
by the Oregon Army National Guard at the request of 
the Oregon Department of Geology and Mineral Indus
tries, a sharp increase in the thermal act ivity in the 
crater area of Mount Sf. Helens was observed at 5:30 a. m. 
on Sunday, May 18. An increased number of hOI 
spots were noted on the "Boot" and in the bulge area, 
which had been swell ing at a rate of about 5 fl per day 
si nce mid-April. However, just as the thermograph 
recording film was bei ng developed, information was 
received that a passing aircraft had wimessed an explo
sive eruption at 8:30 a.m. 

The first of four day· time photo missions was 
launched from Salem. Initial reports indicaled Ihal Ihe 
top o f the mou ntain had been lowered from the old 
elevation of9,677 ft to about Ihe 8,3oo·ft level. A dense, 
mushroom·shaped plume of ash rose ominously into Ihe 

stratosphere, obscuring everything to the north and east 
of the mountain. Large debris flows were moving down 
the North and Soulh Forks of Ihe Toutle River, destroy· 
ing roads and bridges and carrying off log decks in the 
flooding caused by the rapid melting of the mountain's 
glaciers. 

In an effort to locate the U.S. Geological Survey 
observation post north of MOUn! SI. Helens, our Na· 
tional Guard Mohawk aircraft sk irted the rising ash 
plume toward the north side of the mountain. We 
observed that the elevat ion of the rim of the new crater 
formed by the eruption dropped dramatically from 
about 8,300 ft on the south side to about the 4,5oo·ft 
level on the north flank and that huge amounts of rock 
and ash debris had been ejected toward the north. The 
effects of the shock wave from the blast were terribly 
evident: en tire forests had been leveled and then covered 

Norrheast side of Mount St. Helens, April II, 1980, 15 days after first volcanic activity was spotted and 37 days 
before the violent May 18 eruption that destroyed the north side of the mountain. The area around the bulge began 
expanding in mid·April and was swelling at a rate of 5 ft per day by May 18. 
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+ Two photographs taken roughly six weeks apart of the northwest side of Mount St. Helens show development 
of bulge (arrow). Upper picture was taken during a small eruption on April 2; lower picture was taken May 17, one 
day before the May /8 eruption. 

Flying under mushroom-shaped cloud, shortly after May 18 eruption occurred. Ash-laden plume is rising verti- ___ 
cally on the left; condensation form clouds are at bOllom right. Picture was taken from the north while aircraft was 
over Coldwater Peak on search and rescue mission. 

Thermal infrared imagery of an oblique aerial view of the north side of Mount Sf. Helens, May 18, 5:30 a.IlI., 
approximately 3 hours before the eruption began. Hot areas appear white. Dashed line shows part of the outline of the 
mountain. Top arrow points to hot oren around crater; lower arrow indicates heating on the bulge. t 





iVesl side of MOUIII SI, HelellS. 10:00 0,111,. I Y':! hours afler i"iliol explosion, £Iel·'olioll oj ('fOler rim drops from 
8.300 flo" Ihe sOlllh side 10 4,400 fl 011 Ihe 1I0nh. 

Trees blow" d01l'1I 010111< Ihe SOlllh Fork of Ihe TOlille /{i,'er, May /8, /YIu(/jloll' is al lOp oj picl/lre. 



HOI ash flow, f/Orlhwest flank, May /8. Sleam on left and in foreground is rising from Ihe Toutle River. 

by light-colored ash. The blast effe(t was quite direc
tional, carrying almost 22 mi to the west and 13 mi to 
the north of the mountain. We observed numerous hot 
ash flows on the northwest flank and about 30 small 
fires in the heaps of shattered timber. 

Since our aircraft was unable to penet rate the dense 
plume that was being carried off to the northeast, we 
turned 'tind attempted 10 locale su rvivors along the 
North and South Forks of the Toutle River. The North 
Toutle valley was choked with a rock and mud flow for 
a distance of over 20 mi west of Spirit Lake. Thi s flow. 
occasionally, over a mile wide. ended abruptly a few 
miles east of Camp Baker. Beyond this point. flood
waters and mudflows choked with debris were carrying 
roads, bridges, and log decks down to the Cowlitz River 
and then OUltO the Columbia Ri ver at Longview, Wash· 
ington. where, by May 21, siltation had reduced the 
4O-fl-deep channel to a draft of 12 fl. 

At 4:30 p.m., May 18, we obtained a side·looking 
airborne radar (SLAR) image of Mount SI. Helens from 
the Mohawk aircraft. By transmitting microwaves 
through the eruptive plume, we were able to produce an 
image of the concealed crater. Th is yielded the first 
measurement of the full d imensions of the explosion 
crater: 2.2 mi in length from north to south and 1.1 mi 
in width. Nearly a cubic mile of mountain was gone. 
The eruptive cen ter was located along the former sout h 

"rifl" fault, with the floor of the crater sloping down 
toward the north. 

By 3: 10 a.m. on Monday, May 19, the eruptive 
plume had diminished enough to allow a Oight across 
the north nank. On this Oight, we directed the SLAR 
soulh into the gaping crater. A smaller erupti on crater, 
cemered around the former "rift" zone, was localed at 
about the 7.500·ft elevat ion within the larger explosion 
crater. Subsequem SLAR images have indicated the 
presence of small constructiona l features in this area 
(see map). 

Hot ash flows have cominued down the north flank 
of Moum SI. Helens into the former valley of the North 
Fork of the Tout le River, producing explosions de
scribed as "phreatic" upon contact with water in the 
valley. An infrared thermograph, flown before dawn on 
Tuesday. May 20, shows a hot ash flow at the base of 
the north flank and numerous pits caused by phreatic 
explosions in the North Fork of the Toutle Valley. 

AI this writing (May 23), the crater of Mount SI. 
Helens remains obscured by the continuing ash plume. 
Remote sensing, both thermal and SLAR imagery o f th(' 
type shown here. is being provided to the U.S. Geologi
cal Survey by the Oregon Army National Guard 
through the Oregon Department of Geology and Min
eral Industries. 
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Map of Mount St. Helens and surroundings. Area inside square is enlarged in map below. 

Enlarged map of area immediately around Mount St. Helens Volcano. 
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May 18, 4:30 p. m. SLA R imagery oblained IhrollXh erllplil'f! plllll1e shuws ("raler blow" 0//1 10 Ihe "orlh. North is 
UI lOp of pholograph. A I Ihis lime, Spiril Lake 10 Ihe norlh-noriheasl is approximalely I{)() fi deeper Ihan before emp
lion. NOle m ild flows on Ihe Norlll and SO/lih Forks of Ihe TOll/Ie River, northwesl and \\'('SI of Ihe volcuno, and on 
Pine Creek , to Ille sOli lheasl. 
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Mudflow on fhe Soufh Fork of fhe Toutle River, May 18. NOle roads I!JOI have been washed 01/1, Irees blown 
down, and forest fire. 

Flood and lIIudflow damage at Camp Baker, 24 river miles west of MOllnt Sf . Helens, May 18. 



Phreatic explosion craters along North Fork oj fhe TOlllle River, north-northweSf of MOIlIIf Sf. Helens, May 18. 
Thick layer of volcani(' ash blankets ellfire area. 

Thermal infrared imagery of oblique view of area immediately north of Mount St. Helens, May 20. Hot areas 
appear white in this imagery. Arrows point to phreatic explosion craters. Hot lahar (mudflow) is coming directly from 
the mountain. Spirit Lake is to the right, just past the edge of (he imagery. 



z , 
MounlSI. He/ens from rhe SOUlh, Muy 19. Pine Creek mud/low shown here enrered Swift Reservoir, loco/ed about 8 air miles soulh of the volcano. 



• 

SLA R imagery. May 23,3:/0 a,m. Compare wi,h sketch map of mOllntain. 

SLA R imagery. May 27. 



Stereopair of crater, north side, May 30, 1980. 

Photographs are reproduced below at a larger size for those readers who want to cut them out and 

look at them throogh a stereoscope . 

. _---------------_.'_ .. _-------..... '---------'_ .. _-----------------------. • I 
I 

114 OKU;()N (;t:OI .()(;\' , "01.. 42. NO. 6 , J UN.: l ~lW 



UJ 
Z -

z 
o 
t
=> 
u 

~ 
0:: 
o 
LL 

0:: 
UJ 
CI 
0:: 
o 

PUBLICATIONS ORDER OREGON GEOLOGY 
Omission of price indicates publication is in press. Minimum mail 
order 50¢. All sales are final. Publications are sent postpaid. Payment 
must accompany orders of less than $20.00. 

Fill in appropriate blanks and send sheet to Department (see address 
on reverse side). 

__ Renewal 

__ 1 Year ($4.00) 

NAME 

__ Subscription __ Gift 

__ 3 Years ($10.00) 

YOUR NAME ________________ _ ADDRESS _________________________ __ 
ADDRESS _________________________________ __ 

___________________ Zip, ______ _ ZIP _____ __ 

Amount enclosed $ _____ _ (I f Gift, From: _________________________ _ 

Available publications 

MISCELLANEOUS PAPERS Price 
I. A description of some Oregon rocks and minerals, 1950: Dole .......................................... $ 1.00 
4. Laws relating to oil, gas, and geothermal exploration and development in Oregon 

Part I. Oil and natural gas rules and regulations, 1977, rev. 1979 ..................................... . 
Part 2. Geothermal resources rules and regulations, 1977, rev. 1979 ................................... . 

5. Oregon's gold placers (reprints), 1954 .............................................................. . 
6. Oil and gas exploration in Oregon, rev. 1965: Stewart and Newton ...................................... . 
8. Available well records of oil and gas exploration in Oregon, rev. 1973: Newton ........................... . 

11. Collection of articles on meteorites, 1968 (reprints from The Ore Bin) ................................... . 
13. Index to The Ore Bin, 1950-1974 .................................................................. . 
14. Thermal springs and wells, 1970: Bowen and Peterson (with 1975 supplement) ............................ . 
15. Quicksilver deposits in Oregon, 1971: Brooks ....................................................... . 
16. Mosaic of Oregon fromERTS-l imagery, 1973 ...................................................... . 
18. Proceedings of Citizens' Forum on potential future sources of energy, 1975 .............................. . 
19. Geothermal exploration studies in Oregon-1976, 1977 ............................................... . 
20. Investigations of nickel in Oregon, 1978: Ramp ...................................................... . 

GEOLOGIC MAPS 

1.00 
1.00 
.50 

3.00 
1.00 
1.50 
1.50 
1.50 
1.50 
2.50 
2.00 
3.00 
5.00 

Geologic map of Galice quadrangle, Oregon, 1953 ... .. .. .. .. . .. .. .. .. .. .. .. .. ........ .. .. .... .... .. .... .. 1.50 
Geologic map of Albany quadrangle, Oregon, 1953 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00 
Reconnaissance geologic map of Lebanon quadrangle, 1956. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 
Geologic map of Bend quadrangle and portion of High Cascade Mountains, 1957 ............................. 1.50 
Geologic map of Oregon west of 121st meridian, 1961 .. ... .. .. .. .. .. .. ....... .. .. .. ... .. .. ........ .. .. .... 2.25 
Geologic map of Oregon east of 121st meridian, 1977 ..................................................... 3.75 
GMS-3: Preliminary geologic map of Durkee quadrangle, Oregon, 1967 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2.00 
GMS-4: Oregon gravity maps, onshore and offshore, 1967 (folded) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.00 
GMS-5: Geologic map of Powers quadrangle, Oregon, 1971 .............................................. 2.00 
GMS-6: Preliminary report on geology of part of Snake River Canyon, 1974 ................................ 6.50 
GMS-7: Geology of the Oregon part of the Baker quadrangle, Oregon, 1976. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.00 
GMS-8: Complete Bouguer gravity anomaly map, Cascade Mountain Range, central Oregon, 1978 . . . . . . . . . . . .. 3.00 
GMS-9: Total field aeromagnetic anomaly map, Cascade Mountain Range, central Oregon, 1978. . . . . . . . . . . . . .. 3.00 
GMS-IO: Low- to intermediate-temperature thermal springs and wells in Oregon, 1978.......... .. .. .. ....... .. 2.50 
GMS-ll: Preliminary geothermal resource map of Oregon (upon written request only) .. . . . . . . . . . . . . . . . . . . . . . . .. free 
GMS-12: Geologic map of the Oregon part of the Mineral quadrangle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2.00 

OIL AND GAS INVESTIGA nONS 
3. Preliminary identifications of foraminifera, General Petroleum Long Bell #1 well. . . . . . . . . . . . . . . . . . . . . . . . .. 2.00 
4. Preliminary identifications offoraminifera, E.M. Warren Coos County 1-7 well, 1973. ..... .. .. .. .. ..... ... 2.00 
5. Prospects for natural gas production or underground storage of pipeline gas .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.00 

MISCELLANEOUS PUBLICA nONS 
Landforms of Oregon (17 x 12 inches) .................................................................. .50 
Mining claims (State laws governing quartz and placer claims) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 
Geological highway map, Pacific NW region, Oregon-Washington (published by AAPG) . . . . . . . . . . . . . . . . . . . . . .. 3.00 
Fifth Gold and Money Session and Gold Technical Session Proceedings, 1975 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.00 
Sixth Gold and Money Session and Gold Technical Session Proceedings, 1978. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.50 
Back issues of The Ore Bin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25¢ over the counter; 50¢ mailed 
Colored postcard, Geology ojOregon .................................... IO¢ each; 3 for 25¢; 7 for 50¢; 15 for 1.00 

OREGON G .. :OLOGY, VOL. 42, NO.6, JUNE 1980 

No. Copies Amount 

(one copy per customer) 

115 



OREGON GEOLOGY 
1069 State Office Building, Portland, Oregon 97201 

Second Class Matter 
POSTMASTER: Form 3579 requested 

Available publications (continued) 

BULLETINS 
33. Bibliography (I st supplement) geology and mineral resources of Oregon, 1947: Allen ..................... . 
36. Papers on Tertiary foraminifera: Cushman, Stewart and Stewart, 1949: v. 2 ............................. . 
44. Bibliography (2nd supplement) geology and mineral resources of Oregon, 1953: Steere .................... . 
46. Ferruginous bauxite deposits, Salem Hills, 1956: Corcoran and Libbey ................................. . 
49. Lode mines, Granite mining district, Grant County, Oregon, 1959: Koch ............................... . 
53. Bibliography (3rd supplement) geology and mineral resources of Oregon, 1962: Steere and Owen ........... . 
57. Lunar Geological Field Conference guidebook, 1965: Peterson and Groh, editors ........................ . 
62. Andesite Conference guidebook, 1968: Dole ....................................................... . 
63. Sixteenth biennial report of the Department, 1966-1968 .............................................. . 
65. Proceedings of Andesite Conference, 1969: (copies) ................................................. . 
67. Bibliography (4th supplement) geology and mineral resources of Oregon, 1970: Roberts .................. . 
68. Seventeenth biennial report of the Department, 1968-1970 ............................................ . 
71. Geology of selected lava tubes in Bend area, Oregon, 1971: Greeley .................................... . 
76. Eighteenth biennial report of the Department, 1970-1972 ............................................. . 
77. Geologic field trips in northern Oregon and southern Washington, 1973 ................................ . 
78. Bibliography (5th supplement) geology and mineral resources of Oregon, 1973: Roberts .................. . 
81. Environmental geology of Lincoln County, 1973: Schlicker and others ................................. . 
82. Geologic hazards of Bull Run Watershed, Multnomah, Clackamas Counties, 1974: Beaulieu .............. . 
83. Eocene stratigraphy of southwestern Oregon, 1974: Baldwin .......................................... . 
84. Environmental geology of western Linn County, 1974: Beaulieu and others ............................. . 
85. Environmental geology of coastal Lane County, 1974: Schlicker and others ............................. . 
86. Nineteenth biennial report of the Department, 1972-1974 ............................................ . 
87. Environmental geology of western Coos and Douglas Counties, 1975 .................................. . 
88. Geology and mineral resources of upper Chetco River drainage, 1975: Ramp ............................ . 
89. Geology and mineral resources of Deschutes County, 1976 ........................................... . 
90. Land use geology of western Curry County, 1976: Beaulieu ........................................... . 
91. Geologic hazards of parts of northern Hood River, Wasco, and Sherman Counties, Oregon, 1977: Beaulieu .. . 
92. Fossils in Oregon (reprinted from The Ore Bin), 1977 ................................................ . 
93. Geology, mineral resources, and rock material of Curry County, Oregon, 1977 .......................... . 
94. Land use geology of central Jackson County, Oregon, 1977: Beaulieu .................................. . 
95. North American ophiolites, 1977 ................................................................. . 
96. Magma genesis: AGU Chapman Conference on Partial Melting, 1977 .................................. . 
97. Bibliography (6th supplement) geology and mineral resources of Oregon, 1971-75, 1978 ................... . 
98. Geologic hazards of eastern Benton County, 1979: Bela .............................................. . 

100. Geology and mineral resources of Josephine County, Oregon, 1979: Ramp and Peterson .................. . 
101. Geologic field trips in western Oregon and southwestern Washington, 1980 ............................. . 

SPECIAL PAPERS 

Price 
1.00 
1.25 
2.00 
1.25 
1.00 
3.00 
3.50 
3.50 
1.00 

10.00 
3.00 
1.00 
2.50 
1.00 
5.00 
3.00 
9.00 
6.50 
4.00 
9.00 
9.00 
1.00 
9.00 
4.00 
6.50 
9.00 
8.00 
4.00 
7.00 
9.00 
7.00 

12.50 
3.00 
9.00 
9.00 
9.00 

1. Mission, goals, and purposes of Oregon Department of Geology and Mineral Industries, 1978 .............. 2.00 
2. Field geology of SW Broken Top quadrangle, Oregon, 1978: Taylor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.50 
3. Rock material resources of Clackamas, Columbia, Multnomah, and Washington Counties, Oregon, 1978: 

Gray........................................................................................ 7.00 
4. Heat flow of Oregon, 1978, Blackwell, Hull, Bowen, and Steele. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.00 
5. Analysis and forecasts of the demand for rock materials in Oregon, 1979 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.00 
7. Pluvial Fort Rock Lake, Lake County, Oregon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.00 

SHORT PAPERS 
18. Radioactive minerals prospectors should know, 1976: White, Schafer, Peterson. .. .. .. .. .. .. . .. .. .. .. .. . . .75 
21. Lightweight aggregate industry in Oregon, 1951: Mason. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 
24. The Almeda Mine, Josephine County, Oregon, 1967: Libbey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.00 
25. Petrography, type Rattlesnake Formation, central Oregon, 1976: Enlows. .. ... .... .. .. .. .. .. .. . .. .. .. ... 2.00 
27. Rock material resources of Benton County, 1978: Schlicker and others. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.00 

No. Copies Amount 
" 

116 OREGON GEOLOGY, VOL. 42, NO.6, JUNE 1980 


