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DESCRIPTION OF MAP UNITS

I:l ALUS DEPOSITS—Angular rock fragments as much as 1 m in diameter, forming
talus cones and aprons on inner walls of the new crater. Formed in large part
immediately after the May 18 eruption, but have been steadily enlarged by
intermittent rockfalls and rockslides, some of sufficient size to produce distur-

bances detectable at the East Dome seismic station

LAVA DOMES—Bulbous masses of plagioclase-hypersthene-hornblende andesitic-
dacitic lava emplaced in October and December 1980 (Moore and others, this
volume) :

December dome lobes—Emplaced from about December 27, 1980 to January 2-4,
1981. A crescentic lobe first extended outward from the southeast side of the
October dome (do), then enlarged into a distinct steep-sided domical mass
about 200 m in diameter and 80 m high. A smaller lobe formed after December 29
on the northwest flank of the October dome. These consist of mafic dacite,
similar in composition to much mid- to late-1980 magmatic material

- October dome—Emplaced October 18-19. The third 1980 dome centered at the
same location, beneath the previous summit area of the volcano; earlier domes
were emplaced after June 12 and August 7 eruptions. October dome about 225
m in diameter and 37 m high. Consists of silicic andesite, distinctly more mafic
than the December dome, having an SiO, content of about 61.5 percent (Lip-
man, Norton, and others, this volume)

PUMICEOUS PYROCLASTIC-FLOW DEPOSITS—Includes unconsolidated mater-
ials deposited by ash flows, pumiceous ash flows, and pumice flows on the north
side of Mount St. Helens that were erupted on May 18, May 25, June 12, July 22,
August 7, and October 16-18 (Rowley and others, this volume). Locally includes
thin surge and adjacent ash-cloud deposits. Local small pyroclastic-flow deposits
high on the western, southern, and eastern flanks of the volcano are too areally
limited and poorly exposed to map separately from mudflow deposits. Individual
deposits typically only 1-4 m thick, locally much thicker where ponded. Pumice
blocks as much as 1.5 m in diameter in the major pyroclastic-flow deposits; finer
grained material consists largely of glass shards and cognate phenocrysts of
plagioclase, hypersthene, and hornblende (Kuntz and others, this volume).
Lithic fragments sparse, typically only a few percent of the deposits. Composi-
tions of analyzed pumice blocks range from about 64.5 to 62.5 percent SiO,
(mafic dacite to silicic andesite), and have become more mafic with time.
Compositions vary significanty for pumices from individual pyroclastic-flow
deposits, especially deposits of June 12 and July 22 (Lipman, Norton, and others,
this volume). Successively younger deposits have progressively smaller volumes,
higher pumice-to-ash ratios, and higher emplacement temperatures

Deposits of October 16-18—Several small tongues of pyroclastic-flow material,
erupted sporadically over a 40-hour period, characterized by a texturally mixed
association of tan frothy pumice lumps and gray denser scoria blocks. Includes
fallback tephra deposits around dome. Composition transitional between
mafic dacite and silicic andesite (Lipman, Norton, and others, this volume)

Deposits of August 7— Two main lobes that closely resemble the October deposits
in appearance and composition

Deposits of July 22—Several tongues of pyroclastic-flow material, generally similar
to the August and October deposits but characterized by relatively abundant
pumice and scoria blocks with well developed breadcrust-like surfaces. Analyzed
samples vary three percent in SiO2 content

Deposits of June 12— Two main lobes, containing pumice blocks that are texturally

imilar to younger deposits described above. Flow-layered pumice blocks
relatively abundant

Deposits of May 25—Two small pyroclastic lobes (completely covered by later
deposits) that extended less than 4 km north of the crater area; an even smaller
lobe is preserved west of the Plains of Abraham. Deposits similar to the June
deposits, but analyzed samples are compositionally more homogeneous and
higher in SiOz, as silicic as the most evolved material erupted on May 18

Deposits of May 18—Numerous separate flow units, emplaced intermittently from
sometime on the morning of May 18 until late that afternoon. The most volumin-
ous and widespread 1980 pyroclastic-flow deposits, covering an area of 15 km?
and having a bulk volume of about 0.2 km2. Most are true ash-flow deposits
containing more abundant ash-size particles than do subsequent 1980 deposits.
All are dacitic in composition, but chemical data suggest that the pyroclastic
material became more mafic during successive May 18 eruptions

UDFLOW FEATURES—Features of erosion and deposition related to mudflows
(lahars) of May 18. Most mudflows on the volcanic cone occurred before midday.
The large mudflow down the South Fork Toutle River also occurred in the
morning, but the major mudflows down the North Fork did not peak until late
afternoon (Janda and others, this volume; Cummans, this volume)

Mudflow deposits—Poorly sorted blocky mudflow deposits on the north flank of
the volcano and along the forks of the Toutle River, where the source terrain was
mostly old bedrock of the volcanic cone; on the east, south, and west flanks of
the volcano, deposits were largely lithic avalanches, transitional to mudflows,
and pumice slurries of newly erupted air-fall material that melted glacier ice and
snowfields. Deposits extend far beyond the map area, 40 km down both forks of
the Toutle River, and about 10 km down the Muddy River and Pine Creek to
Swift Reservoir

Mudflow-scoured areas—Steep channels and slopes on upper parts of the volcano
that were sources of mudflows and over which high-velocity flows traveled with
little deposition. Contacts with mudflow deposits commonly gradational or
poorly defined. Mapped largely from oblique aerial photographs taken on the
afternoon of May 18 (Krimmel and Post, this volume)

FEATURES OF THE DIRECTED VOLCANIC BLAST OF MAY 18—The devas-
tated area of 600 km?, covered by a stratigraphically complex primary blast
deposit emplaced between 0832 PDT and about 0845 PDT on May 18 (Hoblitt
and others, this volume; Moore and Sisson, this volume; Waitt, this volume).
Subdivided into one zone above treeline (blast deposit, b) and three zones on the
basis of vegetation damage (tree-removal zone, nt; tree-down zone, td; and the
seared zone, s). Inaddition, distinctive blast-related secondary pyroclastic flows
are mapped separately (bp)

Blast deposit above treeline—Mapped only above treeline on the volcanic cone.
Unconsolidated texturally and compositionally variable pyroclastic material
ranging from fine ash to clasts as much as | m across. Includes distinctive clasts of
relatively dense gray dacite interpreted as quenched near-solidus margins of
cryptodome within the volcano that was explosively destroyed on May 18.
Deposit is the main product of the directed volcanic blast; parts resemble typical
pyroclastic-flow, -surge, and -fall material of vertical volcanic eruptions. The blast
deposit commonly mantles terrain without major change in thickness and
becomes finer grained upward in section and outward from the volcano. Total
thickness ranges from a few millemeters at the margins to more than I m close to
the volcano. Textural discontinuities and local stratification generally permit
division into three subunits: (1) basal coarse dense traction load, (2) finer grained
middle unit characterized by textural features similar to pyroclastic-surge
deposits, and (3) upper blast-related air-fall unit containing abundant accretionary

lapilli. Basal unit (1) locally underlies, and upper unit (3) widely overlies, the

debris-avalanche material

- Blast pyroclastic-flow deposits—Poorly sorted pyroclastic material, containing
more ash than the massive lower part of the primary blast deposit, forms
valley-bottom deposits as thick as 20 m and having relatively flat upper surfaces.
Large clasts include abundant fragments of juvenile gray dacite identical to that
in other phases of the blast deposit, as well as fragments of older Mount St.
Helens rocks. Wood fragments locally abundant, in places stacked in great log
jams indicative of down-valley transport. Overlie margins of debris-avalanche
material, but are faulted down along marginal levees and intermixed in central
area of the debris avalanche, indicating overlapping times of movement. Believed
to represent especially dense concentrations of fine material within the blast
cloud, as well as material that flowed down steep slopes after initial deposition
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- Seared zone—Fringe zone of lateral blast where vegetation was left standing but
killed by heating, to temperatures ranging from 50 to-200°C (Winner and
Casadevall, this volume). Thin or absent along the east and west margins of the
blast area, where motion of the blast was parallel to the margins, but as much as 3
km wide where the motion was perpendicular. Detailed geometry of the seared

zone is strongly influenced by local topography

Tree-down zone—Zone where virtually every large tree was uprooted or broken
off, branches stripped, and the trunk abraded and left alined in the direction of
local blast motion. Trees involved are as much as 2 m in diameter. Boundaries
with seared and tree-removal zones are commonly abrupt within a few tens of
meters. Azimuths of average tree directions (shown by arrows on the map)
record flow directions of the lateral blast. Within about 10 km of the volcano,
downed trees point radially away from vent, virtually independent of local
topography (“direct blast zone” of Kieffer, this volume); at greater distances,
directions of tree blowdown are more influenced by ridges and canyons
(“channelized blast zone” of Kieffer, this volume).

- Tree-removal zone—Zone closest to the volcano, where virtually every tree was
carried away by the force of the lateral blast and related effects. Zone of erosion
rather than deposition during early phases of blast; erosion and scouring of
topsoil and pre-19th-century pyroclastic deposits evident at many localities.
Origin of zone appears composite: (1) some trees were removed by the debris
avalanche, especially where it topped Coldwater Ridge and moved down South
Coldwater Creek; (2) other trees around Spirit Lake, especially near the
Harmony geodetic survey station, were apparently removed by sloshing of lake
water; (3) most trees appear to have been carried away by the traction load of the
lateral blast, as indicated by general coherence between distribution of the
coarsest blast deposits and most areas of tree removal

DEBRIS-AVALANCHE DEPOSITS—Unconsolidated poorly sorted chaotic debris,
deposited mainly in the North Fork Toutle River. Represents main deposit of the
initial catastrophic landslide on the north flank of Mount St. Helens at beginning
of May 18 eruption. Includes fragments of the 19th century Goat Rocks Dome,
the 16th century Summit Dome, and older lava flows and associated pyroclastic
rocks of the cone. Divided into seven intergradational subunits on the basis of
location and lithology (Harry Glicken, unpub. mapping, 1980; Voight and others,
this volume)

Mudflow unit—Thin discontinuous mudflow deposits on the surface of the debris-
avalanche deposit west of Castle Creek, that covers increasing proportions of
the avalanche deposits to the west

Proximal unit—Small areas of isolated hummocks in north part of crater
amphitheater, mostly veneered by pumiceous pyroclastic-flow deposits

North Toutle unit—Irregular hummocky debris that makes up more than 95
percent of deposit. Typically 20-70 m thick (maximum 150 m). Hummocks and
closed depressions as much as 150 m wide and 40 m high or deep. Dominant
lithology is variably colored brecciated dacite, derived from lava domes of
pre-May 18 volcano; less abundant are blocks of andesite and basalt, as well as
disaggregated masses of colluvium. Initially contained large blocks of glacier ice
that have subsequently melted. Marginal levees are as high as 30 m, and
imbricate structures are present in levees near the mouth of Coldwater Creek

Spirit Lake unit—Hummocky masses of breccia as thick as 100 m, that moved to
northeast and displaced Spirit Lake water removing trees and eroding shorelines.
Lithic types include altered ancestral and summit dacites, andesite and
associated scoria, wood debris, and locally derived bedrocks and colluvium

Coldwater Ridge unit—Deposits on and adjacent to Coldwater Ridge. Consists
mostly of blocks of brecciated andesite, basalt, and associated scoria from near
the surface of the pre-May 18 north flank of Mount St. Helens. Widely veneered
by directed-blast deposits and thin ash-cloud deposits

Marginal unit—Backfills valley tributaries, forming lobate deposits as much as 100
m thick, truncated by levees of North Toutle unit (dn). Consists primarily of
rounded clasts and wood in a brown muddy and sandy matrix. Interpreted as
representing scoured-out valley-floor alluvium, pushed ahead and aside by North
Fork unit

Distal unit—Jumbled masses of wood debris in matrix of organic-rich soil. Some
uprooted trees locally piled up in mounds as high as 10 m and as wide as 20 m,
which resemble hummocks of North Fork unit (dn). Contains timber and soil
plowed up from valley floor in front of North Fork unit

PRE-MAY 18 DEPOSITS—Bedrock of Mount St. Helens volcano, older volcanic and
plutonic rocks around the volcano, and glacier ice and snowfields on upper
slopes of the volcano. Variably mantled by air-fall ash and pumice lapilli (not
mapped) from the May 18 and subsequent eruptions

New crater walls—Exposures of lava and interbedded pyroclastic deposits on inner
walls of the crater formed during the May 18 eruptions. Walls consist mainly of
thin-bedded flows of andesite and basalt, interlayered dacitic pyroclastic
deposits, and lava dome remnants, cut by irregular mafic dikes

Slopes of Mount St. Helens above treeline—Areas showing little effect from the
1980 eruptions except for blanket of air-fall deposits

Forested lower slopes of Mount St. Helens and adjacent areas—Areas showing
little effect from the 1980 eruptions except for blanket of air-fall deposits.
Includes some clear-cut logged areas

CONTACT—Dashed where approximately located
—L—_—_—RIM OF CRATER FORMED MAY 18
° PHREATIC EXPLOSION PIT

= DIRECTION OF TREE BLOWDOWN—Density of observations, uneven because
of logged areas

i MARGINAL LEVEES OF MAY 18 DEBRIS AVALANCHE
—A—A——A—IMBRICATE STRUCTURES IN DEBRIS AVALANCHE
AGoat LOCATION AND NAME OF GEODETIC SURVEY STATION
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SOURCES OF DATA

This map has been compiled primarily from reconnaissance mapping and field observations,
supplemented by interpretation of vertical aerial photographs (scale approximately 1;25,000), taken
on June 19, 1980. Initial reconnaissance studies were by P. W. Lipman, J. G. Moore, and D. A.
Swanson. Subdivisions of the pumiceous pyroclastic flow deposits are generalized from mapping by
P.D.Rowley, M. A. Kuntz, and N. S. Macleod (Rowley and others, this volume, fig. 287). Subdivisions
of the debris-avalanche deposits are generalized from unpublished mapping chiefly by Harry Glicken
(Voight and others, this volume). Directions of tree blowdown are generalized from unpublished
mapping by S. W. Kieffer (Kieffer, this volume) and from aerial photographs. Finally, the distribution
of mudflow deposits and mudflow-scoured terrain on the slopes of the Mount St. Helens cone is based
largely on interpretation of oblique aerial photographs taken during the May 18 eruption (Krimmel and
Post, this volume). Air-fall tephra from the 1980 eruptions are not mapped, because they blanket the
entire map area to depths ranging from a few millimeters on the west side to more than 10 cm on the
jast side (Waitt and Dzurisin, this volume). Lakes and other geomorphic features are shown as of

une 19, 1980
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