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Volcano S
--USGS helps NPS t

while improving ou
James Riehle, Raymond Herrmann, 

Cha rles Bacon , Bar ba ra Samora, a nd 
C hrist ina Heliker 

Of 65 U.S. volcanoes that have been active 
r the past 2,000 years (Wright and Pierson. 
1 ), about 20 are within o r near a natio nal 
k or monument ( Fig. I ). One pa rk. 
llowstone. was the site of extensive volcan­
 as recently as 70.000 years ago and contin­
 to be restless as evidenced by s low ground 
ormation there. An active volcano in a park 
 challenge park managers: e ruptions are both 
and natural spectacle and a scienti fie labora­
. but they can threaten park visitors and 
li ties as we ll. 

Eruptio ns invo lve a variety of processes. A 
 flow can bury everything in its path. A vent 
 associated ground deformation can develop 

ere none had been before. damaging roads 
 facil ities. Explosivecmptionssuchas Mount 
Helens ( 1980) typically have widespread 
act: airborne ash can fall thick enough to 

lapse roofs miles from the volcano. pose a 
ard to aviation. and can be a nuisance up to 
dreds of miles away. Fast-moving pyroclas­
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natio nal mo nument. 
tudies in National Pa
o keep a watchful eye on restless
r understanding of how volcano

on: mudflows in the Philippines. for ex­
, have resulted fro m rain-induced erosion 
1 ash deposits of Mo unt Pinatubo. The 

ows have forced thousands of villagers to 
ate thei r ho mes and wi ll recur for years. 

olog ic information is of value to park 
er' for iting and design of facilities and 

 for preparing emergency plans prior to 
l disasters, and for interpreting the geo­

history of a park. Information about vol­
s is the focus of the USGS Volcano Haz­
rogram (V HP), which has grown since 

n response to eruptions or volcanic unrest. 
cientists are working with PS managers 
source specialists in several parks. pro­
 hazard maps. advising about eruptive 
y. and helping with interpretation. Equally 
ant. studies of' olcanoes in these parks 

to better our undcr,tanding of how volca­
work and to improve monitoring tech­
. Three parks serve to illustrate the ben­
f these cooperative effon s. 

wa ii Volcanoes NP (H VNP ) 

e USGS Hawaii Volcano Observatory 
). the oldest volcano observatory in the 
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 volcanoes 
es work--
nt I) active. HVO has been fenile ground 
e development and testing of volcano 
oring techniques that can be used through­
e world. HVO studies have also expanded 
der,tanding of how basalt magma forms. 
and erupts. HVO staff offer lectures and 
rips to HVNP staff and have provided a 

nic halard map that is used by park 
er' (Wright and others. 1992). 

e present ongoing eruption of Kilauea 
 in 1983 (Helikcr and Wright. 1991 ). 
g eruptions. HVO staff constantly share 
formation with park staff. Based o n HVO 
tio ns. HVNP rangers c lose roads to the 
 and evacuate areas where and when lava 
ly to break out. HVO also warns of likely 
f ground . ubsidence caused by under­

d movement of magma. Park managers 
aff rely on HVO interpre tations to deter­
safe viewing area' for visitor and to take 
ntive measures to control forest fi re' 'et by 
lows. 

a ter Lake NP (CL NP) 

ater Lake is sited in a caldera. a basin 
d when a volcano subsided due to rapid 
flows incinerate or suffocate anything in 
ir path and are mobile enough to jump ridges . 
ods and landslides can occur even without an 

I 

U.S., is located at the summit of Kilauea Vol­
cano. Kilauea and nearby Mauna Loa are partly 
within HV P. Because these volcanoe' are 
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Coniinued on page 7 

ure I. Index showing U.S. volcanoes active in the past 2.000 years 
(dots: afte r W right and Pierson, 1991) and nearby nat io na l parks 
or monuments. NP = national park: PRE = preserve: NM = 

Figure 2. View of Mo unt Rain ier from the Tolmie Peak fire lookout in 
the nonheast corner of Mount Rainier National Park. Note 
the steep slopes and extensive cover of snow and ice. Photo 
unt Rain ier National Park. 
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encies hope to better determine the nature of 
 hazards po ed by Mount Rainier. NPS 

J., Lockwood, J.P., and Vogt, S.M., 1992, Map 
showing lava-flow hazard zones, Island of Ha­
mptying of a sub~urface magma chamber dur­
ng a la rge explo~iveeruption. USGS investiga­
ion~ at CL P are focused on the processes by 

hich magma accumula ted beneath the volcano 
nd then catastrophically e rupted 7700 years 
go. Geologic mapping of the volcano and 
adiometric dating of pre-caldera lavas have 
mproved our understanding of the volcanic 
istory prior to the catastrophic e ruption. Re­
ults will aid in evaluation of the hazards posed 
y the volcano and will lead to a bette r under­
tanding of explosive volcanism e lsewhere in 
he world. 

Related studies at CLNP include deforma­
ion monitoring. Distances between bench marks 
n opposite sides of the caldera. and e levations 
long three road segments. are measured peri­
dica lly in order to detect changes in horizonta l 
istances and ground ti lt that might be rela ted to 
mpending volcanic act ivity. Other studies, 
unded panty by the Geothem1al Research Pro­
ram o f the SGS. are a imed at understanding 
he hydrothermal system of hot subsurface flu­
ds that developed after the caldera formed. A II 

post-caldera lavas were vented on the ca ldera 
loo r, many o f them beneath Crater Lake. Post­
aldera lavas have been am pled and hydrother­
al features on the lake floor have been ob­
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erved by use of a manned submersible in coop­
ration with NPS and PS-sponsored investiga­
ors. 
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 Mount Rainier NP (M RNP) 
Mount Rainier is arguably the most hazard­

s volcano in the conterminous U.S.: its steep 
pes are weakened by fumarolic a lteration. it 
xtensively covered by glaciers. and it is c lose 
a major population area. The most recent 
ptio ns occurred in the late 1800's and an 
ption is like ly within a few centu ries 

randell. 1973). The volcano poses a major 
ard to Puget Sound and Columbia River 
inages because of the potentia l for large 
dflows o f me ltwater generated during an 
ption. Even without e ruptive activity. land­

des and avalanches have occurred severa l 
es in the past few tho usand years (Crandell 

d Mullineaux. 1967). Mount Rainier is the 
ond most seismically active volcano in the 
scade Range ( orris, 1991) and is seismically 
nitored by the Uni versity of Washington and 
 USGS. 
The volcano is s ited within MR P and is a 

tential threat to park visitors and fac ilities. 
ditionally. pans of Puget Sound communi­
s outside MR P are built on mudflows as 
ung as 500 years (Scott and others. 1990). 
e NPS, USGS, and other state and federal 
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Wrig
ersonnel and state, fede ral , and university ge­
log ists met recently to discuss ways to enhance 
onitoring, to improve our understanding o f 

ow the volcano works, and to translate these 

W

ies into a comprehensive disaster-response 
 (Swan o n and others. 1992). 
Reihle is 11•irh rile USGS, in Resron VA; 

rman is wirh rile NPS, Forr Collins CO; 
on is with USGS. Menlo Park CA; Samora is 
 rile NPS Moun/ RainierNP WA : and Heliker 
 USGS. Hawaiian Volcano Obsen•arory HI 
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