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INTRODUCTION

The Alaska Volcano Observatory (AVO) responded to eruptive activity or suspected volcanic
activity (SVA) at 6 volcanic centersin 1995 (tables 1, 2): Mount Martin (Katmai Group), Mount
Veniaminof, Shishaldin, Makushin, Kliuchef/Korovin, and Kanaga. Of these, AVO has areal-
time, continuously recording seismic network only at the Katmai Group. The remaining unmoni-
tored volcanoes are located in sparsely populated and uninhabited areas of the Alaska Peninsula
and the Aleutian Islands (fig. 1). For these volcanoes, the AVO monitoring program relies mainly
on pilot reports, observations of local residents and ship crews, and analysis of satellite images.
The phrase “ suspected volcanic activity”, used to characterize several responses, is an eruption
report or report of unusual activity that is subsequently determined to be normal or enhanced
fumarolic activity, weather-related phenomena, or a non-volcanic event.

In addition to responding to eruptive activity at Alaska volcanoes, AVO also disseminated infor-
mation for the Kamchatkan Vol canic Eruption Response Team (KVERT) on the 1995 eruptions of
2 Russian volcanoes--Bezymianny and Karymsky (fig. 6; table 3).

This report summarizes volcanic activity in Alaska during 1995 and the AVO response, aswell as
information on the 2 Kamchatkan eruptions. Only those reports or inquiries that resulted in a“sig-
nificant” investment of staff time and energy (here defined as several hours or more for reaction,
tracking, and follow-up) are included. AVO typically receives dozens of phone calls throughout
the year reporting steaming, unusual cloud sightings, or eruption rumors. Most of these are
resolved quickly and are not tabulated here as part of the 1995 response record.

Descriptions of volcanic activity and the AVO response are presented in geographical order from
northeast to southwest along the Aleutian volcanic arc. All elevations reported are above sealevel
(ASL) unless noted. A summary of volcanic activity is presented in Table 1. SVAsthat required a
significant response are summarized in Table 2. Information on 1995 eruptive activity is compiled
from AVO weekly updates and information releases, the AVO 1995 Chron book--a chronologic
collection of daily or weekly staff notes for a particular year--and the Smithsonian Institution Glo-
bal Volcanism Network Bulletin.

AV O response to reported remote vol canic activity varies depending on the source and content of
the observation. After receiving areport and possibly conducting follow-up investigation of the
factual information, AVO usually contacts the National Weather Service (NWS) and Federal Avi-
ation Administration (FAA) for corroboration and/or formal notification. For a verified, signifi-
cant eruption, an established call-down procedure to formally notify other government agencies,
air carriers, facilities at risk, and the mediaisinitiated. If an eruption is not confirmed, a notation
ismade in the AVO Chron book and no further action is taken. A special information release may
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be distributed if eruptive activity is confirmed, and the events are further summarized in the AVO
weekly update issued each Friday.

VOLCANIC ACTIVITY, NORTHEAST TO SOUTHWEST
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Figure 1. Locations of Alaskan volcanoes (triangles) mentioned in this report.

KATMAI GROUP
58° 16' N 154° 59' W 2047 m (6,716 ft) Katmai

(SVA) 58° 10" N 155° 21' W 1860 m (6,102 ft) Martin

Large steam plumes observed from King Salmon in the vicinity of Martin. [Note: For the
purposes of this report, the Katmai group includes: Mount Katmai, Trident, Novarupta,
Mount Mageik, Mount Martin (all closely situated within Katmai National Park and Pre-
serve on the Alaska Peninsul@)].

Mount Martin isalarge, mostly ice-covered stratovolcano in the Katmai Group, located within
Katmai National Park and Preserve on the Alaska Peninsula (fig. 1). A poorly documented record
of historical activity indicates two possible minor eruptions this century. Steam emission from the
500-meter-wide summit crater is vigorous and nearly continuous with plumes occasionally rising
600 m or more above the vent and extending downwind for up to 20 km.
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On Wednesday, March 15, 1995, the National Weather Service (NWS) received areport that resi-
dentsin King Salmon, located 92 km (57 mi) to the northwest observed steam plumes rising 600-
900 m (2000-3000 ft) over the general vicinity of Mount Martin. No indication of eruptive activity
was detected on satellite imagery. The incident was reported in the AVO weekly update of March
17, 1995, and the Global Volcanism Network (GVN) bulletin (Smithsonian Institution, 1995a).

AV O responded by gathering observer accounts of the steam plumes, analyzing satelliteimagesin
conjunction with NWS, and fielding callsfrom air carriers. [Note, the Katmai seismic net was not
operating at this time; the real-time network came online in August, 1995.]

MOUNT VENIAMINOF
56°10' N 159°23' W

2,156 m (7,073 ft) active cone; 2,507 m (8,225 ft) calderarim

Low-level intermittent strombolian eruptions, steam emissions, and occasional dilute ash
bursts continued through 1995. “Rumbling” and “booms’ reported by residents of nearby
Perryville in November; hot spots in caldera detected by satellite intermittently through
1995.

Mount Veniaminof is a composite stratocone |ocated on the Alaska Peninsula about 800 km (500
mi) southwest of Anchorage. The volcano istruncated by an ice-filled summit caldera8 x 11 km
(5x 7 mi) in diameter (fig. 2). Two cinder cones protrude through the ice-cap, one of which has
been the locus of frequent historical eruptive activity at Mount Veniaminof. The current eruptive
episode appears to be quite similar in style and magnitude to the 1983-84 eruption of Mount
Veniaminof (Yount and others, 1985). The nearest settlements are Perryville, 34 km/21 mi SE,
and Chignik Lake, Chignik Lagoon and Chignik, 40 km/25 mi, 55 km/34 km, and 60 km/37 mi
ENE of the volcano, respectively (fig. 2). The village of Meshik/Port Heiden is on the Bering Sea
coast 96 km (60 mi) NE of Mount Veniaminof.
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Figure 2. Map of Mount Veniaminof and surrounding area. For clarity, only selected contours (contour
interval = 1000 ft) are shown.

The most recent eruption began July 30, 1993 from the main intracaldera cinder cone and was
characterized by intermittent minor steam and ash emission and extrusion of alava flow, which
melted alarge pit (1000 m x 800 m) in the summit ice cap (Neal and others, 1995a). The eruptive
activity appeared to diminish by the end of the 1994 summer, however, AVHRR satellite images
continued to frequently record thermal anomalies throughout the fall and into the first severa
months of 1995; the anomalies were interpreted to be related to the cooling lava flow.

In mid-April, 1995, reports from observersin Perryville and Port Heiden of small dark plumes
over Veniaminof coincided with thermal anomalies near the active vent recorded on satellite
images (Smithsonian Institution, 1995b). Thislow-level activity was interpreted to result from
interaction of lavawith ice and snow causing occasional low-energy ash bursts and steam genera-
tion (Smithsonian Institution, 1995c). Perryville residents heard rumblings and booms and wit-
nessed minor ash emission on November 15, 1995, asreported in the last AVO weekly update that
included Veniaminof (12-1-95). Summit hot spotswere visible on satellite images of November 2,
8, and 17, 1995. No activity was reported in December.

AVO'’s response was to make weekly phone calls to resident observersin Perryville and Port
Heiden, routinely analyze satellite images, and investigate pilot reports for information about the
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eruptive activity. The low-level character of the activity that occurred in 1995 apparently posed no
significant hazard to aircraft or local residents.

SHISHALDIN VOLCANO

54°45' N 163°58' W 2,857 m (9,373 ft)

Large steam plumes frequently noted by pilots throughout year; possible brief eruption of
ash on 12/23/95; satellite imagery shows weak ash signature; possible light ashfall in Cold

Bay.

Shishaldin Volcano, located about 1,100 km (680 mi) southwest of Anchorage near the center of
Unimak Island, is a spectacular symmetric stratocone (fig. 3) and is the highest peak in the Aleu-
tian Islands. Shishaldin is one of the most active volcanoes in the Aleutian arc with at least 27
eruptions since 1775 (McGimsey and Miller, 1995). The last eruptive period occurred in 1986-87
and consisted of steam and minor ash emission. Strombolian eruptions and ash and steam emis-
sions characterize most of the documented eruptive activity at Shishaldin Volcano. Nearly con-
stant fumarolic activity within the summit crater produces a steam plume that can occasionally be
quite vigorous and typically resultsin numerous false eruption reports. The nearest community is
False Pass, 32 km (20 mi) east-northeast of the volcano.

Figure 3. Symmetric Shishaldin Volcano rising 2,857 m (9373 ft) above sea level. Fumarolic activity within
the summit crater produces a nearly continuous plume of steam. Photograph by C. Nye, Alaska Division of
Geological and Geophysical Surveys, 5/9/94.

Around 6:30 pm AST (0330 UTC) on December 23, 1995, the FAA received a pilot report that
Shishaldin had apparently erupted, sending an ash cloud to 35,000 feet ASL with prevailing winds
carrying the plume to the north and northwest. AVO analysis of a satellite image taken at 7 pm
AST revealed a possible small ash plume extending about 50 km northwest from the volcano. A
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resident of Cold Bay, 90 km (56 mi) northeast of Shishaldin, reported that a very light dusting of
ash may have occurred about 1:30 am AST the next morning, December 24. However, low-level
winds indicated transport from the southeast, which would have taken ash into the Bering Sea
away from Cold Bay. The ash plume observed on satellite imagery dissipated by mid-day on
December 24.

At 10:30 am AST on December 24, a pilot departing Dutch Harbor, 200 km (120 mi) southwest of
the volcano, reported seeing steam only--no ash--from the summit of Shishaldin. U.S. Coast
Guard (USCG) C-130 pilots, familiar with Shishaldin, flying on routine patrol circled the volcano
on the afternoon of December 24 and reported the summit crater to be vigorously steaming, no
ash on the flanks, and no other obvious signs of eruptive activity; they noted that sulfur deposits
that characterize the crater rim were unchanged.

This eruptive activity appears to be similar to that documented in 1993 (Neal and others, 1995b),
and 1994 (Neal and others, 19953).

AVO'’s response to this incident involved gathering observation information from FAA (pilot
reports), analysis of satellite imagesin conjunction with NWS, and communication with the Coast
Guard and local air carriersin Cold Bay and Dutch Harbor. Calls were placed to observersin Port
Heiden, Cold Bay, and False Pass. AVO issued an initial update on Sunday, December 24, and
summarized the activity in the weekly update on Friday, December 29, 1995. Satellite images of
the Shishaldin area continue to be routinely scrutinized for signs of eruptive activity.

MAKUSHIN VOLCANO

53°53' N 166°56' W 2,036 m (6,680 ft)

Pilot report of steam plume, possibly with ash, to 2,400 m (8000 ft) on 1/30/95. Activity
subsided within 1 hour; NWS issued a Significant Meteorological Event (SIGMET) notice.

Makushin is a broad, ice-capped stratovol cano located about 1,310 km (815 mi) southwest of
Anchorage on Unalaska Island in the eastern Aleutian Island chain. The summit is truncated by a
3-km-wide, breached caldera containing asmall cinder cone, eroded remnants of other cones, and
severa fumaroles. The volcano has had frequent minor steam and ash emissions since its discov-
ery in 1763, but no major eruptions have occurred since 1826. The community of Unalaska and
port of Dutch Harbor--commerce and transportation hubs of the eastern Aleutians--are located 25
km (16 mi) east of the volcano.
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At 12:46 pm AST on Monday, January 30, 1995, USCG C-130 pilots reported a small steam and
ash cloud from Makushin Volcano. The cloud rose to about 2400 m (8000 ft) and was carried
northeast from the volcano, prompting NWS to issue a SIGMET that ran until 5 pm AST. Over
the next hour, several pilots reported seeing a dispersing light brown ash plume at Makushin. All
activity subsided shortly thereafter as confirmed by a satellite image recorded at 1:45 pm AST,
which showed no sign of the eruption.

AVO responded by gathering observation data from NWS and the Coast Guard (pilot reports) and
analyzing satellite images in conjunction with NWS. AVO followed-up inquiries from amajor air
carrier with areturn call to summarize the activity.

ATKA ISLAND
52°20' N 174°10' W Korovin 1533 m (5030 ft)
SVA Kliuchef 1451 m (4760 ft)

Strong sulfur smell by residents of Atkavillage and plume over Kliuchef observed. No erup-
tive activity; fumarolic activity normal; satellite image shows hot spot at Korovin.

Kliuchef, located on the northern rim of Atka caldera, isone of acluster of stratocones that form
the northern part of Atka lsland in the central Aleutians. Korovin lies 6 km (3.7 mi) to the north.
Most of the minor historical eruptive activity on Atkalsland is attributed to Korovin and neigh-
boring Kliuchef. The last documented activity involved plumes from Korovin recorded on satellite
images March 18, 1987 (Smithsonian Institution, 1987).

Observersin the village of Atka, located 15 km (9 mi) to the south, reported a very strong sulfur
smell on Monday, May 1, and asubstantial, but lesser, sulfur smell on Thursday, May 4 coincident
with the sighting of asmall plume-like cloud over Kliuchef volcano. Inclement weather on May 1
prevented direct observation of the volcano. The plumes did not appear on satellite images AVO
analyzed that week. The smell of sulfur has been reported previously in Atkavillage, however, the
odorsin May were regarded as particularly strong. Satellite images on May 3 showed a hot spot
on Korovin, possibly corresponding to one of the fumarolic fields.
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KANAGA VOLCANO

51°55'N 177°10' W 1,307 m (4,287 ft)

Intermittent activity that began in April 1993 continued through most of 1995. On June 19,
1995, pilots reported aweak ash and steam plume extending 25 km from the volcano at or
near summit level. Probable phreatic explosion related to cooling lavain summit region.
Observers on USFWS ship Tiglax report hot rock debris continuing to cascade down north
flank during summer months.

Kanaga Vol cano is a symmetric stratocone located on the northern end of Kanaga Island in the
western Aleutian Islands, 33 km (21 mi) west of the community of Adak (fig. 4). Numerous erup-
tions have been recorded since the mid-1700s. The last significant eruption was in 1906 when a
series of lava flows advanced down the northeast and southwest flanks. The community of Adak
islargely military and the 1994 population of about two thousand at mid-summer is rapidly
diminishing with ongoing reductionsin the U.S. Navy presence on Adak Island.
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Figure 4. Sketch map of portions of Kanaga and Adak Islands. Contour interval 1000 ft. Approximate lim-
its of the community of Adak taken from the 1957 edition of USGS topographic map Adak, Alaska (Alaska
Topographic Series, scale 1:250,000).
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The most recent eruption of Kanaga began in mid-1993 and has continued intermittently through
most of 1995. The eruption in 1993-1994 was characterized by steam and ash plumesrising to as
high as 7.5 km (24,600 ft.) and drifting afew tens of kilometers downwind, lava extrusion within
the summit crater, and minor avalanching of incandescent debris down the north flank, some of
which reached the sea (Neal and others, 19953, b). Based on satellite and ground-based observa-
tions, the eruption had significantly waned or ceased by late November, 1994. However, weather
conditions in the Aleutians typically prevent direct observations for days or weeks at atime, and
over the next six months, during breaks in the weather, observersin Adak continued to report
minor steam plumes above the summit of Kanaga (Smithsonian Institution, 1995d).

On June 3-4, 1995, U.S. Fish and Wildlife Service (USFWS) personnel aboard the research vessel
Tiglax observed steaming from the summit and from the area covered by 1994 avalanche deposits
on the north flank. Two weeks later, on June 19, a pilot reported seeing possible fresh ash or bare
ground due to snow-melt on the west flank, and aweak ash plume up to 300 m (1000 ft.) above
the summit. An AVHRR satellite image from June 21 showed a steam plume extended north from
Kanaga (fig. 5).

Figure 5. AVHRR band 3 image taken at 1849 UT on June 21, 1995, shows a steam plume >160 km (100
mi) long drifting north from Kanaga Volcano. White iswarmand dark is cold.

The following day, another pilot reported a dirty haze at summit el evation extending 25 km south.
AVHRR satellite images recorded a few hours later confirmed aweak thermal anomaly at the
summit and a plume extending about 180 km to the north, prompting AVO to issue an information
release stating that a small eruption may have occurred at Kanaga. On June 23, the U.S. Navy
Meteorological Office in Adak reported athin ash cloud at the summit. USCG C-130 pilots
observed a dusting of ash on the flank and 3 active steam vents on the south flank (Smithsonian
Institution, 1995€). Poor weather prevented observation of the volcano for much of the next 2
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months. Occasional observationsfrom Adak confirmed that vigorous fumarolic activity continued
high on the southeast flank and minor steaming was still occurring at the summit crater (Smithso-
nian Institution, 1995f).

The captain of the USFWS research vessel Tiglax (Kevin Bell) reported in mid-October that on
October 1 he observed hot blocks cascading down ravines on the north and northwest flank from
near the summit--which was obscured by clouds--to as far as sealevel, leaving “steaming con-
trails’ in their wakes (fig. 6). He noted that the activity was similar to that which he had observed
during the documented eruptive period of summer 1994, and that the activity would not have been
visible from Adak. However, based on the lack of a corresponding satellite-image anomaly or an
ash plume visible from Adak, AVO concluded that Kanaga was probably not erupting at that time;
what the Tiglax captain witnessed was most likely the continued avalanching of unstable lava
masses that accumulated on the northwest flank during 1993-94.

No further activity was reported by pilots or ground observers, and no thermal anomalies were
visible on satellite imagery for the remainder of 1995. The last 1995 AVO weekly update to
include Kanaga was that of August 25.

AVO'’s response to the ongoing eruptive activity at Kanaga has been to closely monitor satellite
images, collect pilot and shipcrew reports, make weekly callsto USFWS and U.S. Navy observers
in Adak, consult frequently with NWS, FAA, and the USCG, and summarize information in
weekly updates.
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Figure 6. North flank of Kanaga Volcano where hot debris intermittently cascaded to the sea during the
most recent eruptive period. Photo by Kevin Bell, USFWS, 10-1-95. Extent of lava flowsis based on Bell’'s
annotations.

1995 Summary of Events and Response of AVO 11



VOLCANICACTIVITY, KAMCHATKA PENINSULA,
RUSSIA

BEZYMIANNY VOLCANO

55°58'N 160°36' E 2,800m (9187 ft) Kamchatka Peninsula, Russia

Explosive eruption on 10/05/95; 2-3 mm ashfall 50 km away; ash plume carried 5000 km
downwind across north Pacific air routes

Bezymianny Volcano erupted on October 5, 1995 at 0500 Kamchatka Standard Time (KST)
(Julian day 278, 1700 UTC). The eruption cloud was observed first at 2100 UTC by AVO during
routine inspection of a2024 UTC AVHRR satellite image. Image analysisindicated that the cloud
top was at about 33,000 feet ASL and extending to the ENE for over 100 km. The eruption was
confirmed by KVERT volcanologists about 4 hours later. Ashfall amounting to 2-3 mm was
reported at Kliuchi, about 50 km NNE. Satellite images recorded on October 6 showed the plume
traveling ESE across major north Pacific aircraft (NOPAC) and Russian Far East (RFE) aircraft
routes (fig. 7). The eruption disrupted flight plans for about 15 aircraft. The ash cloud was|last vis-
ible on satellite imagery at 2000 UTC October 6 when it was 5000 km ESE of Bezymianny, near
the Aleutian Island of Unalaska (figs. 8, 9). The last ash-producing eruption began in October
1993 with intermittent activity through November 1994 (Smithsonian Institution, 1993; 1994).
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Figure 7. Location map for Bezymianny and Karymsky vol canoes on Kamchatka Peninsula and proximity
to NOPAC and RFE air routes.

AVO scientists were first to identify an eruption in progress and to issue warnings to FAA, NWS,
and air carriers of the potential hazard to aircraft. Successive satellite images were analyzed over
the next few daysto track the ash cloud and information about seismicity and ashfall was obtained
by communication with KVERT volcanologists. AVO issued Information Releases on Thursday,

October 5 (1700 ADT and at 2300 ADT) and on Friday, October 6 (1430 ADT).

In October 1955, Bezymianny Volcano emerged from a 900-1000 year period of quiescencein
October 1955 with an explosive eruption that culminated in the catastrophic failure of the eastern
flank, which produced a large debris avalanche and lateral blast, very similar to what later
occurred at Mount St. Helens in 1980 (Voight and others, 1981). Since then, lava extrusion has
produced a dome that periodically collapses generating pyroclastic flows (fig. 10). Over 30 erup-
tions have been documented since 1956, making it one of the most active volcanoes on the Kam-
chatka Peninsula (Simkin and Siebert, 1994).
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Figure 8. Composite of AVHRR satellite images beginning at Julian Day 278 (J278: October 5) 2024 UTC
showing an eruption cloud from Bezymianny Vol cano, Kamchatka Peninsula, Russia. The ash cloud trav-
eled east-southeast across NOPAC and RFE air routes at an altitude of about 33,000 feet ASL. Figure by

Ken Dean, AVO, Geophysical Institute, University of Alaska, Fairbanks.
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Figure 9. Smulated images generated when satellite observations were not available from a tracking
model [called PUFF] showing the location of airborne ash gected from Bezymianny Vol cano. Location of
the ash is depicted in three hour timeintervals and at three altitudes. The final frame shows NOPAC and
RFE air routes. Figure by Craig Searcy, Geophysical Institute, University of Alaska, Fairbanks.

Figure 10. Bezymianny summit dome and lava flow. Photo by Tom Miller, 9/90.
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KARYMSKY VOLCANO

54°03' N 159°27' E 1,536 m (5,040ft) Kamchatka Peninsula, Russia

Increased seismicity in mid-April, 1995; eruption in early 1996

The Institute of Volcanic Geology and Geochemistry in Russia reported increased seismicity in

mid-April under Karymsky volcano, located about 130 km (80 mi) north of Petropavlovsk-Kam-
chatsky near the trans-Kamchatka air route (figs. 7, 11). The volcano usually issues a continuous
steam plume. Karymsky is one of the most active vol canoes on the Kamchatkan Peninsulawith at

least 26 eruptions recorded this century. The last eruptive period ended in 1982 (Simkin and Sie-
bert, 1994).

The increase in seismicity was noted in the AVO weekly update of April 14, 1995, and in the
GVN Bulletin (Smithsonian Institution, 1995g). Satelliteimages of Karymsky were scanned daily
for the next two months for hot spots and signs of eruptive activity.

The increased seismicity in 1995 culminated with an explosive eruption that began on January 1,
1996 at the north end of Karymsky Lake and then shifted to the volcano's summit where a new
crater formed adjacent to an old crater.
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Figure 11. Karymsky volcano and Karymsky Lake. The 5-km-diameter lake lies about 5 km south of the
volcano and occupies the late-Pleistocene Akademia Nauk caldera. Photo by Tom Miller, 9/90.
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TABLE 1. Summary of 1995 VOL CANIC ACTIVITY in Alaska (thisincludes actual eruptions,
possible eruptions and unusual increasesin fumaroalic activity). L ocation of volcanoes shown in
figure 1.

Mount 7-30-932  low level intermittent strombolian eruptions, steam emissions, and occasional
Veniami- tob dilute ash bursts continued through 1995; rumbling and booms reported by
nof residents of nearby Perryville in November; hot spots in caldera detected by

satellite intermittently through 1995
Shishal- 12-23-95  possible brief eruption of ash; large steam plumes frequently noted by pilots

din Vol- throughout the year

cano

Makushin  1-30-95 pilot report of steam plume, possibly with ash, to 2,400 m; activity subsided
Volcano within 1 hour; NSWSissued SIGMET

Kanaga 4-93%t0 intermittent eruptive activity continued through most of 1995 June 19, 1995,

Volcano 6-95¢ pilots reported aweak ash and gas plume extending 25 km from the volcano at
or near summit level; probable phreatic explosion related to cooling lavain
summit region; observers on USFWS ship Tiglax report hot rock debris con-
tinuing to cascade down north flank during summer months

a. earliest known eruptive activity recorded by AVO

b. eruption possibly continuesinto 1996

c. first sightings of increased steaming from Kanaga; AVO first received report 12-
29-93

d. end of eruptive activity not well documented

TABLE 2. Summary of FALSE ALARMSin 1995. A false alarm in defined as an eruption report
or possible eruption report that isfound to be normal fumarolic activity or weather-related or non-
volcanic phenomena. L ocation of volcanoes shown in figure 1.

Katmai Group ~ 3-15-95 false alarm; unusually large steam plume from Martin
Mount Mar-

tin

Atkaldland 5-01-95 false alarm; strong sulfur smell in Atkavillage; possible small steam
Korovin, Kli- plume over Kliuchef on 5-1-95

uchef
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TABLE 3. Summary of RUSSIAN VOL CANIC ERUPTIONS on Kamchatka Peninsula, 1995.
L ocation of volcanoes shown in Figure 7.

Bezymianny 10-05-95 explosive eruption; ash plume to 10km (22,000 ft) that traveled 5000
km ESE across north Pacific aircraft routes; 2-3 mm ashfall on Kliuchi,
50 km NNE
Karymsky mid-April increased seismicity, precursory to explosive eruption on January 1,
1995 1996
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GLOSSARY OF SELECTED TERMS

ash: fine fragments (less than 2 millimeters across) of lava or rock formed in an explosive
volcanic eruption

basalt: general term for dark-colored mafic igneous rock, usualy extrusive, containing
less than 52 weight percent silica

bomb: boulder-size chunk of partly solidified lava explosively gected from a volcano

caldera: alarge, roughly circular depression usually caused by volcanic collapse or explo-
sion

cinder cone: small, steep-sided conical hill built mainly of cinder, spatter, and volcanic
bombs

fallout: ageneral term for debris which fals to the earth from an eruption cloud

fault: afracture or zone of fractures along which there has been displacement of the sides
relative to one another

fissure: aroughly linear or sinuous crack or opening on a volcano; atype of vent which
commonly produces lava fountains and flows

fumarole: asmall opening or vent from which hot gases are emitted
Holocene: geologic epoch extending from the last 10,000 years to present
incandescent: glowing red or orange due to high temperature
intracaldera: refers to something within the caldera

lava: when molten rock reaches the earth's surface, it is called lava
magma: molten rock below the surface of the earth

phreatic activity: an explosive eruption caused by the sudden heating of ground water asit
comes in contact with hot volcanic rock or magma

phreatic ash: fine fragments of volcanic rock expelled during phreatic activity; thisashis
usually derived from existing rock and not from new magma

regional earthquake: earthquake generated by fracture or slippage along a fault; not
caused by volcanic activity

satellite cone: a subsidiary volcanic vent located on the flank of alarger volcano
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seismic swarm: aflurry of closely spaced earthquakes or other ground shaking activity;
often precedes an eruption

shield volcano: abroad, gently sloping volcano usually composed of fluid, lava flows of
basalt composition (e.g. Kilauea)

stratovol cano: (also called a stratocone or composite cone) a steep-sided volcano, usually
conical in shape, built of lava flows and fragmental deposits from explosive eruptions

strombolian: type of volcanic eruption characterized by intermittent bursts of fluid lava,
usually basalt, from avent or crater

subplinian: style of explosive eruptions characterized by vertical eruption columns and
widespread dispersal of tephra

tephra: a general term covering all fragmental material expelled from a volcano (ash,
bombs, cinders, etc.)

vent: an opening in the earth's surface through which magma erupts or volcanic gasses are
emitted

volcano-tectonic earthquakes: earthquakes generated within a volcano from brittle rock
failure resulting from strain induced by volcanic processes
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